TITLE PROCESS FOR PREPARING DISPERSIONS FIELD OF
INVENTION The present invention relates to a process for preparing
WQ2iEpHiith of particles by reducing in particle size at least oR€T/US2006/060707
component by agitating the component in the presence of (i) a plurality of
beads; (ii) a powder; (iii) a surfactant; and (iv) a liquid medium to form a
dispersion, wherein the particles arc uniformly dispersed in the liquid
medium The invention further provides for the .use of the dispersion of
particles. BACKGROUND OF THE INVENTION 100011In recent years
attempts have been made to produce dispersions of particles. Typically
dispersions of particles are unstable dhtllshay agglomerate quickly if- the
dispersion systemﬁ&g@@gﬁﬁ@t}ymﬁgd%ﬁ%%ﬁm@?@énterface
control, solids content and the like, Further dispersions are commonly
prepared by employing chemical processes. However, chemical
processes require complex predystigp fagilifigs and;arc expensive.
[0002.1Attempts have been made 0 produce dispersions of particles with
grinding t&enpisietyy, Suieh agnwel yeinding, ieaesinilis etepThegfnbifmgrsion of
techariegy,smplayed.in ihe:aik resplts In Aispersions Wik, maan,ps fgiﬁ'ﬁn ¢ the
sizes of less than 300 nm being difficult to achieve. However, Schaff has
PO CoatsgP BECI: 181241 2005y A ionbdispetsd dispearaisddsy (iii) a
mﬁif%ﬂ&_{h%ﬂa({%'% Sllaﬁi_\ﬁ"memﬂﬁli'%' Eﬂ) me Iz? %%Sérs? Hh h x@ﬁetce%bﬁ%y Bﬁrt icles
acids, p-diketones, or silaries. The functional molecules enable
croSSImKIgNity al imarpedrifotfeciiitatd thedormatibhofthendiepdisidier provides
1R003LHQWEY - NRYS: AL e dispeIsions known in the art provide a
process for preparing a dispersion with reduced operating conditions and
capable of lowering tha GieaR Partidle(dizd BERN YisNd iy
regpeer agiiatepdimee A cambipalingsdhararinlhe presentivaMisions of
provides such a process for preparing such a dispersion. The invention
fiRdH&s provica fal ihe! e ve Mo dispersien arcauitrbladaty Bpy agglomerate
applications,, SUMMARY, Q}'/:st-EHlElQN%E-NHQ&UQ%QQIQELQ{??@NHLB, phase
invention in one embodiment provides a process tor preparing a
dissararsreenpakisrdi] conmersing drdguelitg iHysdrecit Bizes snease epamonly
CORPARENL DY AFHRAHNEINEHEAMPRONSRINthE PreReRCeof (LAl Alesses
beads; (ii) a powder; (|||$J.a surfactant; and (iv) a liquid medium to form a
dispersiSANMErairet Pari@ed ides ansevinkraripersed in the liquid
megim. 10005446 ang erphadiment fe JRyention RIRYIFES:aG0FPQSIiONyith
comprising: (a) a dispersion of particles obtained/obtainable from the
PrOBEERISABRA REreTHE At (DY dt BHBise Rithb®r b tRE grolipe grinding
Q@Bﬁiﬁi@g;ﬁ%ﬁ{b Rilefi lubricating Mseasity, & greasethickensrcadiguid uelizes
other performance additives, and mixtures thereof. .
of less than 300 nm being difficult to achicve. However, Schaer has reported in

“Coating, 38(1), 18-21, 2005,” a monodisperse dispersion by modifying the
particle size with functional molecules, such as, carboxylic acids, p-diketones,
or silanes. The functional molecules enable crosslinking in a matrix or to
facilitate the formation of the dispersion.

[0003]  However, none of the dispersions known in the art provide a process
for preparing a dispersion with reduced operating conditions and capable of
lowering the mean particle size of the dispersion particles, or a reduced
agitation time, or combinations thereol. The present invention provides such a
process [or preparing such a dispersion. The invention further provides for the

use of the dispersion in a wide variety of applications.



100061In one embodiment the invention provides H lubricating

composition comprising an oil of lubricating viscosity, and a dispersion of
WoaHIZIEd @&closed herein. 10007.1In ono embodiment the inR&Eig§§2006/060707

provides a lubricating composition comprising all oil of lubricating

viscosity, a grease thickener, and a dispersion ofparticles disclosed

herein. 100081In one emboditnent the invention provides a fuel

composition comprising a liquid fuel, and a dispersion of particles

disclosed herein. DETAILER DESCRIPTIRN:QFENAEANVENTION

[000911The present invention provides a process for preparing a

did¥iion oflrarbicdesnhs eistiosed abuve JobedMARS LSEa PR thadephs for

"%Q\é{ﬁﬁﬂ%&a“&f’s%é%@ﬁ 9?%9&(&’]5@?@5‘1'1%‘1‘5@11@ PQHYQ%(Q%@}W%]@ size at least

substance in the 1mm of loosely bound or loosely associated particles.

1004 EPAY OBEH Rt dig et ihe "peag o is tised ThetRecordivary meamhygality of

I.gcadeeqd js,azalid suhsianessinmbich Paricles have ReEMIVERMH{S form a

example, melted or strongly bound) together. 100121In one embodiment

thbsagitsiftg \Bheceisstic aaiolwaara matosyNrtingisescesd cadqyse anedium.

heysisihe tegm Jpativermeans.iat the bead anchCoBRENRMt beINg om position

agitated have the same formulae and crystal structures e.g. employ

dm@agﬂ{@)c@rﬁméﬁpgﬁ&m@%@lgg_Oblamed/obtama le from the process

disclosed herein; and (b) at least one member of the group consisting of an oil

of lubricating viscosity, a greasc thickener a liquid fuel, other performance

additives, and mixtures thereof.

[0006] In one embodiment the invention provides a lubricating composition

comprising an oil of lubricating viscosity, and a dispersion of particles

disclosed herein.

[0007] In one embodiment the invention provides a lubricating composition

comprising an oil of lubricating viscosity, a grease thickener, and a dispersion

of particles disclosed herein.

10008] In one embodiment the invention provides a fuel composition

comprising a liquid fuel, and a dispersion of particles disclosed herein.
DETAILED DESCRIPTION OF THE INVENTION

[0009] The present invention provides a process for preparing a dispersion of

particles as disclosed above.

>

[0010] As used herein the term “powder” is used in the ordinary meaning
i.e. a powder i1s a solid substance in the form of loosely bound or loosely
associated particles.

[0011]  As used herein the term “bead” 1s used in the ordinary meaning i.e. a
bead 1s a solid substance in which particles have been fused (for example,
melted or strongly bound) together.

[0012] In one embodiment the agitating process is other than a native
grinding process. As used herein the term “native” means that the bead and

component being agitated have the same formulae and crystal structures e.g.

employ dolomite as the component and the bead.



WO 2007/111698PCT/US2006/060707 [00131The dispersion of particles
may have art average mean particle size ranging from at least about 10 nit
W83 tHAR about 1 tirt, or from about 20 nm to about 750 pnP (i H%A#P6/060707

about 30 nin to about 300 pm, or from about 35 rim to about 220 pm.
[0014]In one embodiment the invention is other than a water-containing
emulsion [00151As used herein the term "free of' for all c.hemistry
disclosed herein except for the metal base, as used in the specification

anggaigims, delings heiahsense ot A MAEIALeXCcaPL IR ADAVHWINED izc

IS pre.sent'as |mpur|t|es, ed.,a trace amount or a non-effective amount. 7
Typieally inoiistelpbddibeeint] Gneratdast Brasehewill berless than abot20 nm

0 Q5201 1856 [hAN 20041 0,00R Wb By WSiabh of 456 AISPSISIAIm [Q0GIAS Am 1o

person skilled in the art will appreciate, Impurities in'a metal base are
tygheally abour-1 wt % to about 3 wt % of the metal base. Thc reason for

t%dﬂ]ﬂu ritiQﬁ Q)%Q%I’MB%WQ@IPQHE l W %tmnat?é) L&)ttl:f’@‘f‘\’ttg 2 OR\IQ@]%%@IM ning

base is believed to be due to mining processes. Typically the major
ingputltiesiin the metal base include calcium carbonates, silica, or silicates.

1066/34In differant MBEAIMENTS fhe-Aispersianmay B ORAAUG QL BRBY herein

translucent or translucent or transparent, or any gradation between such
dézfse_z»ﬁmiMstlﬁzgnaﬁhlgmﬁ@e@ésuss@omzmgmm&qh@%bmwoﬁ@m@nﬁaaiﬁﬁées the
capienQui oy @ MUMBRKeL feriRUaR GH VAL IVES OFdBAPIOSRRRERIC ¢ ¢

particle size reduction of the component. Examples of suitable agitating
protiEss fURPER COMboB GItFACSIRIEMeave tréaftenty illthes givdisgnent, the

Criyshing pruuxtuies hereqf (RLsMbedment agitaling Hav: Recraiad, 1
y
out by grinding or milling.
weight of the dispersion.
[0016]  As a person skilled in the art will appreciate, impurities in a metal
base are typically about 1 wt % to about 3 wt % of the metal base. The reason
for the impurities being typically about 1 wt % to about 3 wt % of the metal
base is believed to be due to mining processes. Typically the major impurities
in the metal base include calcium carbonates, silica or silicates.
[0017]  In different embodiments the dispersion may be opaque or semi-
translucent or (ranslucent or transparent, or any gradation between such

descriptions.

Agitatine Process

[0018] Agitating the component may be carried out by a number of
techniques including wet or dry processes for particle size reduction of the
component. Examples of suitable agitating process further comprise ultra-sonic
wave treatment, milling, grinding, crushing or mixtures thereof. In one
embodiment agitating may be carried out by grinding or milling.

[0019] Agitating processes carried out by grinding or milling may employ a
rotor stator mixer, a vertical bead mill, a horizontal bead mill, basket milling,
ball mill, pearl milling or mixtures thereof. In one embodiment, the agitating
processes comprise using a vertical or horizontal bead mill.

[0020] In different embodiments the agitating processes may be carried out

in a vertical or horizontal bead mill. Either bead mill processes cause the

(U8



100191Agitating processes carried out by grinding or milling may employ

a rotor stator mixer, a vertical bead mill, a horizontal bead mill, basket ball
WO BEAAY%illing or mixtures thereof. In one embodiment, theP&dita$Aeg6/060707

processes comprise using a vertical or horizontal bead mill. [00201In

different embodiments the agitating processes may be carried out in a

vertical or horizontal bead mill. Either bead mill processes cause the

reduction of particle size of the metal base by high energy collisions of the

melal dase with atileastiope,pead: apd/opotharmeta) hase AJGIMELAES (he

aggregates, solid particles; or mixtures thereof,”10021.1The Vvertical or
hartehtapbead! Hillktypreallycsniaing: beadis predet atdedsbatoueatovoirates,

%@,ﬁ%dﬁ%?%@% £ Melofihe mill 4 [ADQS fnclude for example about
60 Vol % to about 95 vol%. [0022]The agitating conditions for preparing

thHd e persidh of et salention 4omipidudenaditating: for eopétiod beaitperesent
ranging e aeu 30 5e6PRds IR ARNHE 43 ROYTS, OF IRMAROU Zange include

mMutes to about 24 ho US, or from about 5 minutes to about 16 hours, or
froth aeue EORHURSS ! abdatab HY RS "ahdat pressures that may range

fraypanout §kPa,io about 30073 {abayt Oyxipag 4o aoulRFaR il Idd e
Ng). or from about’0 kPa'to about 266 kPa (about 0 nun lig to about 2000
Y HYI0Br from Bisouda o Kitd i s ut P00 /P& (dbsat 25 gy T1qioabout 30

aboukR0Q 1dd.n4tg)oarfram@baulik kP a e AROUL 133 KPau(BBAI R from

turn hg to about LOO0 mm HO; and at a temperature that may range from
abRRi 0T T3 BBBUEA 00! ol Frbfm b otit 10T W&ol 85ey BRagigbout 5 hours;

1,002:31 Fhe headstypicaly haye & meanhariclersizs andunass ¥eatehout o

than the desired mean particle size of the component. In some instances

tHehaa soare A Xl e BT difedretit iswan Rl Bz Theubeadskdisedhut O
thergrindingmav: be o materials kpawmtashese skibed in.ihs artosughasvout

metal, ceramic, glass, stone, or composite materials.

75 mm Hg to about 1500 mm Hg), or from about 10 kPa to about 133 kPa
(about 75 mm Hg to about 1000 mm Hg); and at a temperature that may range
from about 0°C to about 100°C, or from about 10°C to about 85°C.

[0023] The beads typically have a mean particle size and mass greater than
the desired mean particle size of the component. In some instances the beads
are a mixture of different mean particle size. The beads used in the grinding
may be of materials known to those skilled in the art, such as metal, ceramic,
glass, stone, or composite materials.

[0024] The mean particle size of the beads may range from about 10 um to
about 10 mm, or from about 20 um to about 5 mm, or from about 0.05 mm to
about 4 mm, or from about 0.8 mm to about 4 mm.

[0025] In one embodiment the process further comprises removing the beads
from the dispersion of particles. Removing the beads from the dispersion of
particles may be carried out by centrifuging, sicving, or other known extraction

or purification techniques.



[0024]The mean particle size of the beads may range from about 10 i_tin

to about 10 min, or from about 20 um to about 5 mm, or from about 0.05
WorPT0 HIgBRit 4 mm, or from about 0.8 min to about 4 mm. 1082F1YR28AE060707

embodiment the process further comprises removing the beads from the

dispersion of particles. Removing the beads from the dispersion of

particles may be carried out by centrifuging, sieving, or other known

extraction or purification techniques. Powder and At Least One

Compenenty [QQ%@L'I;QQ)RQ\@%%%qlgpmponent may be We same, similar

or different chemical Species.Tn oné embodiment the powder and .
cotBéhent bhe aherdiealty disentdremn sagh dthéie m_@zemwyrh@ or different
egthagiment the; powdey apd the, cOMPABENT Ae KO JBPrIARIC R BOFent are
embodiment the powder is inorganic and the component is organic.. In
oﬁé@ﬁ%bﬁﬂéﬁﬂﬁe‘%é@ﬂhﬁ@@r component are metal bases, or

migtiares thereaf,[0028HpARe aMlrdimentthe disperRion CARIIISES & both

mixture of one powder and one component. 100291In one embodiment '
tHeUispEEsioH cOmSprIBee & MRt df & (e St siitfe P Grilicat faaRenent is
Oeﬁgﬁﬁmp%e&’ie embodiment the powder and/or component are metal bases, or

mixtures thereof.

[0028] In one embodiment the dispersion comprises a mixture of one
powder and one component.

10029]  In one embodiment the dispersion comprises a mixture of at least
two powders and at least one component.

[0030] The metal base generally comprises at least one ol oxides,
hydroxides or carbonates. Examples of a suitable metal base include
magnesium hydroxide, calcium hydroxide, calcium carbonate, magnesium
carbonate, calcium oxide, magnesium oxide, cerium oxide, iron oxide, sodium
carbonate, sodium bicarbonate, potassium carbonate, potassium bicarbonate,
potassium hydroxide, sodium hydroxide, anhydrous lithium hydroxide, lithium
hydroxide monohydrate, lithium carbonate, lithium oxide, copper acetate, or
mixtures thereof. In one embodiment of the invention the metal base 1s present
in a mixture, for instance, dolmitic lime, which is commercially available.
[0031] In one embodiment the component comprises at least one of
lubricant or fuel technology additives, pharmaceutical active agents,
agrochemical active agents, personal care active agents, or mixtures thereof. [n
one embodiment the component comprises an organic compound, (such as, a
nitrogen containing base), pharmaceutical acltive agents, agrochemical active
agents, personal care active agents, or mixtures thereof. Examples of suitable
an organic compound include aminoguanidine, aminoguanidine carbonate,
aminoguanidine bicarbonate, or mixtures thereof.

[0032] The choice of species for the powder and the component may be

determined by the specific nature of the end use of the dispersion of particles.



[00301The metal base generally comprises at least one of oxides,

hydroxides or carbonates.Examples of a suitable metal base include
WOrRABHELIO hydroxide, calcium hydroxide, calcium carbonatePCT/US2006/060707

tnag,nesium carbonate, calcium oxide, magnesium oxide, cerium oxide,

iron oxide, sodium carbonate, sodium bicarbonate, potassium carbonate,

potassium bicarbonate, potassium hydroxide, sodium hydroxide,

anhydrous lithium hydroxide, lithium hydroxide monohydrate, lithium

cathmte, lithium oxide.GaRPer ARSIAIG RF MiUresdhereakiiNonSe less than

embodiment of the invention the metal base is present in a mixture, for
inStaheé HorptieaRse | wiith 18 EdimereRar evaifaié {0031]in one
emkadiment thecomponent GAmpLsesakleastang Pflubheantarfyehe Mons

technology additives, pharmaceutical active agents, agrochemical active

agénts, perssinalicdre kdtVe dbehifscbrvnriuresalieredigsisoem | to 15), or

eRRgdiment WescemRoneRt SOMBrSES M PrganigRemMpound, (such as,
a nitrogen containing base), pharmaceutical active agents, agrochemical

attlédgents, puisoratosle setivE agRtee S ixtiradthietedt. [Exapdply  the

of Suitabbe 3L ATIRRIG SAMROWRI INGlUdE amingIMRRIdIRe Typically the powder

a.minoguanidine carbonate, aminoguanidine bicarbonate, or mixtures ‘

tHEYE of P00V THe Eloice M EPagiIeY 1o the piivded antbtitd ddmpdsesrsion of
g determined by the specific nature of the end use of the dispersion

of particles. WO 2007/111698PCT/US2006/060707 &0033]In one i

ehqpﬁééimen&fw%@waéflh%% hedrparier SiAgsimharpthrcdrahdic end of

cammpepem Nen RYLAtNG Procesass A intiaied. 400341RONE (he powder.
embodiment the powder is'harder (as definéd by the Mohs Scale (ranges

froRME AR SIS IRoRS AR HaRgifdt PR IHYS ohkndspsze out by
(aeaumasiieade 400 g))dhan the sampeRan[003alinons.ambedimeant

the dispersion of particles formed by the invention, contains both the
land the component. Typically the powder and component are

cyopatible yith fae desired tse efithe dispersion,efthAliRI8Swith the beads to
reduce the particle size of the component by agitating, that is, by any one or
more of various physical processes, i.e., physical processing steps.

[0038] Before agitating, the powder may have a mean particle size ranging
from about 0.01 nm to about 20 mm, or from about 1 nm to about 1 um, or
from about 10 nm to about 50 um.

[0039] During agitating, the powder loose particles typically de-
agglomerate. During the agitating process, the powder may have a mean
particle size ranging from about 20 nm to about 45 um, or from about 40 nm to
about 40 pum.

Surfactant

[0040] The surfactant includes an ionic (cationic or anionic) or non-ionic
compound. Generally, the surfactant stabilises the dispersion of the metal base
in the organic medium.

[0041] Suitable surfactant compounds include those with a hydrophilic
lipophilic balance (HLB) ranging from about 1 to about 40, or about 1 to about
20, or about 1 to about 18, or about 2 to about 16, or about 2.5 to about 15. In

different embodiments the HLB may be about 11 to about 14, or less than about



100361In one embodiment the dispersion of particles produced at the end

of the agitating process may be substantially free of, to free of the powder.
WERHMHBUHYEhe powder from the dispersion of particles may b@€AHEWMRE0707

by centrifuging, sieving, or other known extraction or purification

techniques. Powder [0037]The powder is believed to work in combination

with the beads to reduce the particle size of the component by agitating;

that is, by any one or more of various physical processes, i.e., physical

pracsasingssiarss 10938 18sfare agitating,the pawderdnay have,ameans of

particle size ranging from about 0.01 nm to about 20 mm, or from about 1
NAYEGEIBER 1ain DEr 1S wbUtTED idhab HbBut'8D em01eDBI LD UkNg Tanges.
agiaHNG e PAYAES 1ORRR BATHEl SyRICAlY. B AOAIRM &I G RUING N N o e

aggating process, the powder may have a mean particle size ranging from
abBlE e RIRAEHBIAS S RN BRI ABSUER0 MIH oS BB8atM0 WAy, become the

Skifaatant 1904RIThaswiactant dnclidesamienicit garnameshAHORIS) fbase.
non-ionic compound. Generally, the surfactant stabilises the dispersion of

tHOMelal bdsemnise Sfgamitpiddiufifoble1{Suithplensgiraetamre disclosed in

compRKAds include.thpsganith a,hydrepbilic liRophilighalancey(1-ABlican &
ranging from about | to about 40, or about 1 to about 20, or about | to A
abBgtrEgicdhbotidtierabout 16 S8FABOUCA B EhoutEdds diffdkemplamides,

empedinenisibeaibB Mmayde aReut Lo abauk Henof lesmiRamabotcuding

block copolymers comprising alkylene oxide repeat units (e.g., Pluronic™),

carboxylated alcohol ethoxylates, cthoxylated alcohols, ethoxylated alkyl
phenols, ethoxylated amines and amides, ethoxylated fatty acids, ethoxylated
fatty esters and oils, fally esters, glycerol esters, glycol esters, imidazoline
derivatives, phenates, lecithin and derivatives, lignin and derivatives,
monoglycerides and derivatives, olefin sulphonates, phosphate esters and
derivatives, propoxylated and ethoxylated fatty acids or alcohols or alkyl
phenols, sorbitan derivatives, sucrose esters and derivatives, sulphates or
alcohols or ethoxylated alcohols or fatty esters, polyisobutylene succinicimide
and derivatives.

[0043] In one embodiment the surfactant comprises polyesters as defined in
column 2, line 44 to column 3, line 39 of US 3,778,287. Examples of suitable
polyester surfactants are prepared in US 3,778,287 as disclosed in Polyester
Examples A to F (including salts thercof).

[0044] In one embodiment the surfactant is a hydrocarbyl substituted aryl
sulphonic acid (or sulphonate) of an alkali metal, alkaline earth metal or mixtures
thereof. The aryl group of the aryl sulphonic acid may be phenyl or naphthyl. In
one embodiment the hydrocarbyl substituted aryl sulphonic acid comprises alkyl
substituted benzene sulphonic acid.

[0045] The hydrocarbyl (especially an alkyl) group typically contains about 8
to about 30, or about 10 to about 26, or about 10 to about 15 carbon atoms. In
one embodiment the surfactant is a mixture of Cyy to C5 alkylbenzene sulphonic

acids. Examples of sulphonates include dodecyl and tridecyl benzene sulfonates



about 10 such as about | to about 8, or about 2.5 to about 6.
Combinations of surfactants may be used with individual HLB values

W 81dE BPthese ranges, provided that the composition of a fiR&ITEUPRSEA0707
blend is within these ranges. When the surfactant has an available acidic
group, the surfactant may become the metal salt of the acidic group and
where the metal is derived from the metal base. [0042] Examples of
surfactants suitable for the invention are disclosed in McCutcheon's
Egiulsifiess _ud.bataraents: J99a-Nerh Amerigan & Intermational FiteRnates
Generic examples include alkanolamidcs, alkylarylsulphonates, amine
oRifb8epERIBR§alkylene) compounds, including block copolymers
CORREFING alkyee Mg rEARATINILS (GG arPIWOnierRY). e Y1t utral or
alcohol ethoxylates, ethoxylated alcohols, ethox ylated alkyl phenols,
ethoxritet Artiredbnd isde sabigsoxylhted ?éifﬁ}’d&d%l(é‘tyﬁéﬁ}é‘ﬂé@*ﬁéﬂ&/ The

egIRESi ?rﬂgtﬁnﬁx Fradis 8iam 9})’&%&9#&%@{%&#%8@! G5leIRe imi@a&@i@%m metal
derivatives, phonates, lecithin and derivatives, lignin and derivatives,

nMBRBYIST AT AN HBEVEHIVES, dIeff SGIPRBAKNEE! Hhoapdta ssibrs spdium.

d%iMﬁHV&ﬁbBJS%QKV'L%EEQH@&]%@%N&/@&QI f@"%ﬁ‘?@%PV §|00h0|5 or alkyl
phenols, sorbitan derivatives, sucrose esters and derivatives, sulphates or

al®8H3ks or Ethekylsaledesrbistbe fatyfadiets ipalyikobigsnel a polyolefin.
Sq‘%iﬁi&lim@@lﬁﬂ@sdeéif‘/ayv?g%lﬁ&gﬁ%]ft PRRIMLQMImentieSURHBRlpylene;
|

comprises polyesters as defined in column 2, line 44 to column 3, line 39

oPJEc iy A osy aeRahipIes i sihthiblepoRistems st seprepapedy mer
iR 84718 8o peteisclagaddp - EiRlysstarExamples 4y to F (including

salts thereof). [0044]In one embodiment the surfactant is a hydrocarbyl }

slifitlited B caipndisic eI Y SulbhanBRYDEER atealntistal, aIRakyiclin-
earthimatal Qtrcmt?ﬂnggt%@l@t“%ﬁﬂ‘t-i&% 1§r>fhgﬂ1%pr@£§é&% aryl gRhanieagiding/or
may be phenyl or naphthyl. In one embodiment the hydrocarbyl _
SHBSBRGRE aryl BEIFRBIICHEiascamBse D aIRyFBarstit(. 5@%{?%%8‘3 reactants
suiphanicireid:0R4 31 e hydrocarnbyl (e sheaial @Rcalikyh O EeUR tYRICGAIN trate

contains about 8 to about 30, or about 10 to about 26, or about 10 to

atod iR e BERHM atd i CHE RSAE BinisaaiATdht TRBIE AREAN R #1anatiraush as a
Gt Gk allkylkgnzene sulphenic acids . Ry plesebskiphonai@snts include

include dodectyl and tride{ﬁc‘;gl benzene sulfonates or condensed

bR N DS BB BIA Simttaes, RLGRIAY 4L iHdsLaBRY ddiles SHd o

desiMalinest{OQ46]IEena ambadineokine siiaciant isud e feenieéd) acrylic
neutral or overbascd surfactant, typically salted with an alkali or alkaline

it P! FheRR AT HEIGASY IR ARRY BistasitRrGrasitiliasoatpcid or

thenatkalinessarth imetadHnehidesgaliummioh MAYNSSIVAN,IBORE the form of the
embodiment the alkali metal is sodium. In gne emhodiment thc alkaline

SRS A LA 64T AN HRbYREAE 08 iR koketm.

deuyvafive ahagpelyaleftdiment the polyolefin is a derivative of polyisobutene
with a number average molecular weight of at least 250, 300, 500, 600, 700, or
800, to 5000 or more, often up to 3000, 2500, 1600, 1300, or 1200. Typically,

less than about 5% by weight of the polyisobutylene used to make the derivative
molecules have Mn less than about 250, more often the polyisobutylene used to

make the derivative has M»n of at least about 800. The polyisobutylene used to
make the derivative preferably contains at least about 30% terminal vinylidene
groups, more often at least about 60% or at least about 75% or about 85%

terminal vinylidene groups. The polyisobutylene used to make the derivative



Typical examples of a polyolerin include polyisobutene; polypropylene;

polyethylene; a copolymer derived from isobutene and butadiene; a
WQapWetsderived from isobutene and isoprene; or mixtures P{&d§006/060707

100481 Typically the derivative of a polyolefin comprises a polyolefin-

substit wed acylating agent optionally further reacted to form an ester

and/or aminocster. The acylating agent may be prepared from carboxylic

reactants (which when reacted with a polyolefin give thc desired acylating

a%gzant ﬂ_c substr?tta]fsore ;[21 su l) The tc:arl't)oxyl|c53reacgank include e .

functyonaTgr u‘fos YSUeh 8s 4 carboxy e SLT4"Or By ARAR tReryc often from

Exlampléswntmwb@ﬁyllc reactants include an alpha, beta unsaturated

arbox lic aci |de ster or derivativ. re
o N B R L R 8 THERR) CHOL e idpiceini
(metly)iadeylate; maleicoacidar anbydrie, fumarec amdmtmomemgﬂ afolecular
anh |de mixtures there a ty |caII for
ﬁ{ %atdnag‘tgﬂ )lfh%%raags fef)g @ug%lh?g %mh}aéga dé ﬁﬁ 8f'tea 6%& j‘h 7300,
polymllﬂim. AQD401Intome @nbodinbent thieOpolyblefin 88 deFivativecod succinic
polyisobutenc Wlth]ar{umbe average im lecHIar wej ht at least 250
0 S0P Boc 00 Sh R S s  Las Sog oo about
160001808 (Gt iZ@OaH'QLpldaTIyQ l@issuthan abuutcﬂ%lkfytweﬂgdsmof theor about 1.0
Iy| obg(tjyl;ane used to make the derivative molecules have iTfr less than
a Jout. 250, ore often the polyisobutylene used to make the derivative
hE¥MH of atleast abm]vtoﬂﬂﬁcﬂﬂtelmolytsmdtmtyterne usedito make/thBhydro-2,5-
dgriva Qreferabl cont |ns st abo t301 termlpa vin I|der]3
tUrandrone este 61’1 %1)67 mix Ll ‘€S [Nereo %d) c en O(%IH]GI]'[ the
groups, more often a feasts 0 Of at eas about 75% 0Ora
85(Ni'm¢atm|nal vainylhdkam@guoﬂpsettwpnlwsolautgﬂénéwsédtmmakesﬂm as a
vative 20 7/1116 PCT/US 06/060707 ma have
O e e o S revestime e
2011 [60BO1 i vdmbunsl@ﬂﬁbﬁ@nnerﬂsmhéﬁoﬂylsobm is substituted with
S Elea }ﬁjc”der‘ ojyisohutene su }z)y a numb .
at‘/);{r%a olecular é(fa t%]néflnagrom about lf %(5 ty osﬁltcﬁ 880 mhyd”des
abolbtde, Mtolab@tn 21800]0raabpditi 76§ tesleabaut A0Q,idy. abBut;S@ﬁbtﬁy ene
ahp £.100Q:, Iﬂg t | uiyal nt ht of the o
polytlisobutelne tygléac ?l jglrétg%ggrom ;{Egutq qquE}% botit 2. g "Orabout 1. ét e
abvoup2df, méb@gbqtﬁetoeats@gums @namma @cto\abomslpﬁﬁlm&bllnn US
omg(%mggdqyg@%hﬁgﬁﬂf@gant is polyisobutenyi-dihydro-2,5- furandione
ester with pentaerythritol or mixtures thereof In one embodiment the
diadlant inlagrelilisobtmiedersuteihie amtydride denvaibes suchrlsaacne (or
Ralyisebtitylane sy esinimice taetvRfves el I OReRMRAPITER Hinic

surfactant is substantially free to free of a basic nitrogen.
substrate of a salixarate. The salixarene may be represented by a substantially

linear compound comprising at least one unit of the formulae (1) or (I1):

pa— ——y

<R2

L;T

COORS3

or



[0052]Other typical derivatives of polyisobutylene succinie anhydrides
include hydrolysed suceinie anhydrides, esters or diacids.Polyisobutylenc
W@ et Hdfvatives are preferred to make the metal base disRF3I®/R3008/060707
large group of polyisobutylene succinic anhydride derivatives are taught in
US 4,708,753, and US 4,234,435. 100531In another embodiment the
surfactant comprises a salixarene (or salixarate if in the form of a metal
salt). The salixarene is defined as an organic substrate of a salixarate,
The salixarenemay be represented by & substantially linear compound
comprising at Igast one unit of (5@ formulae (1) or (I): (R2)i COOR3 (OH);
each end of the compound a}ﬂng ‘a terininal group or formulae (111) or
~
~

(IV): _ __
/\:R“)

each end of the compound having a terminal group of formulae (I11) or (IV):

b o
\% T (RY,

COOR®

(1)

(111 (Iv)

such groups being linked by divalent bridging groups, which may be the same
or different for each linkage; wherein f1s about 1, 2 or 3, in one embodiment
about 1 or 2; R* is hydroxyl or a hydrocarbyl group and j is about 0, 1, or 2; R’
s hydrogen or a hydrocarbyl group; R* is a hydrocarbyl group or a substituted
hydrocarbyl group; g is about 1, 2 or 3, provided at least one R* group contains
& or more carbon atoms; and wherein the compound on average contains at
least one of unit (I) or (IIT) and at least one of unit (I1) or (IV) and the ratio of
the total number of units (1) and (III) to the total number of units of (II) and
(I'V) in the composition is about 0.1:1 to about 2:1.

[0054] The U group in formulae (1) and (III) may be an —OH or an ~NH; or
-NHR' or -N(R"); group located in one or more positions ortho, mela, or para
to the -COOR’ group. R' is a hydrocarbyl group containing 1 to 5 carbon
atoms. When the U group comprises a ~OH group, formulae (1) and (I1I) are
derived from 2-hydroxybenzoic acid (often called salicylic acid), 3-
hydroxybenzoic acid, 4-hydroxybenzoic acid or mixtures thereof. When U 1s a

~NH; group, formulae (I) and (III) are derived from 2-aminobenzoic acid (often
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(OH)1 (R4)ci (lit)(1V) such groups being linked by divalent bridging groups,
which may be the same or different for each linkage; wherein | is about I,

WO 2pB168he embodiment about 1 or 2; R2 is hydroxyl or a hPHAsESFRA/060707
group and j is about 0, 1, or 2; RT is hydrogen or a hydrocarbyl group; R4
is a hydrocarbyl group or a substituted hydrocarbyl group; g is about 1, 2
or 3, provided at least one R4 group contains 8 or more carbon atoms;
and wherein the compound on average comains at least one of unit (1) or
(&) carighatigastcong of unit(tD X0 anditheyratio R We Aotahermben Qfiures
units (1) and (1ll) to the total number of units of (1) and (IV) in the
céH‘F}S%%ftion is about 0.1:1 to about 2:1. [0054]The IT group in I'ormulue (1)
andod¥y) maybaianRHberiamNES W, WHRIPHN(BL) & groupdesatetdrent in

one or more positions ortho, meta, or para to the -COOR- group. le is a
hyAFScarBYI G Eibdaing 8Bl earHnaeRs W/ e BresucgratipC Hz- or -
cerprses -4 Laoup; fernuiae,(l@and@ll) are deriyadrenR)- where R is

2-hydroxybentoic acid (often called salicylic acid), 3- hydroxybenzoic acid,
43 XY BEROIC NS o HiRNGFESIREHETHs WHEN LRIS A\NRotEYdtjs, and ether
formulae (1) andi (€ ars.Aefive flom d-aminabanaziciacit(aften eidiedbon

anthramlic acid), 3-aminobenzoie acid, 4-2tminohenzoic acid or mixtures
tHEPEIE: [0055]The divalent bridging group, which may be the same or

differst in eachhogeUIERNER.INGHGRS A AlKMIENE O MethVIeng-Bridg8 ntains 1
such as -CH2- or - CU(R)- and an ether bridge such as -CF20CT12- or
CH(R)OEIRIM RSt R R0 ARG rodly HASHEIONPs darbsh fiBReS dpent of
wherenthemethylenexaneatherusidaesrare detived frophiorpaldehyes U the
an aldehyde having 2 to 6 carbon at orns 10056]Often the terminal group
OFROTHFA VT D5 B AV turREPE Sitalt rr%ﬁeﬁthyd\rdszgzﬁqe%ﬁgfrlé@éﬁﬁécrlptwn
ostha 40 e Rydroxydg Ui atenerembedimens gbibe-tnvention 1 419 226 BI,
hydroxymethyl groups are present. In one embodiment of the invention _
TSRy RECErSNGIBUS P HOE ISR de e T RO bistamete ubderiptionass 11, line
sapixarpng:ary sakixarate chemistry is disclosed in EP 1 419 226 Bl,
including methods of preparation as defined.in Examples 1 to 23 (page
Eﬁoﬁg 42 18 PAGETROMMB ) PECHE ARPBhE st HERt fﬁ%@é{frfé&%éﬁ? of, a

ig:substantially treevafitesfraealhf faibhagid estderivativesithesgofo Sekht the
as e§ters.ln one embodiment the surfactant is other than a fatty acid or

L %%%thé}&sfthan a fatty acid or derivatives thereof.

[0058] In one embodiment the surfactant comprises at least of hydrocarbyl
substituted aryl sulphonic acids, derivatives of polyolefins, polyesters or
salixarenes (or salixarates).

[0059] In different embodiments the surfactant is substantially frce of, to
free of, phospholipids, (such as lecithin) and/or amino acids (such as
sarcosines).

[0060] In one embodiment the surfactant has a molecular weight of less than
1000, in another embodiment less than about 950, for example, about 250, about
300, about 500, about 600, about 700, or about 800.

[0061] The amount of surfactant and the total amount of powder and the
component in the dispersion may vary as is shown in Table I, the balance being
the organic medium and optionally water. In one embodiment the amount of the

organic medium present in the dispersion varies from about 25 wt % to about 55

wt %,
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100581In one embodiment the surfactant. comprises at least of

hydrocarbyl substituted aryl sulphonic acids, derivatives of polyolefins,
W3Wedided%r salixarenes (or salixaratcs 1005911n different e RBbEiPA6860707

the surfactant is substantially free of, to free of, phospholipids, (such as

lecithin) and/or amino acids (such as sarcosines). [0060]in one

embodiment the surfactant has a molecular weight of less than 1000, in

another embodiment less than about. 950, for example, about 250, about

300, about 500. about. 600, about 768,19k gbout 800. 100611 The amount

of surfactant and the total amount of powder and We component in the

dispersion may vary as is shown in Table 1, the barabrélbeiHg theé o of
organic, medium and optionally water. In ane embodim&%g;g@l ount of
the organic medium present in the dispersion varies from about 25 wt‘% to
about 55 wt Table’tdditBFmbodiments (w'0o ! 2 3 4

2 (wt % of Powder and wt % of 17-90 25-80 | 35-70 | 40-65

Component)
Surfactant 0.01-30 | 1-30 2-30 5-25
Demulsificrs

[0062] In one embodiment the dispersion further comprises demulsifiers, or
mixtures thereof. Examples of demulsifiers include trialkyl phosphates,
polyethylene glycols, polyethylene oxides, polypropylene oxides and (ethylene
oxide-propylene oxide) polymers, alkoxylated alkyl phenol resins or mixtures
thereof.

[0063] In one embodiment the dispersion further comprises a co-ordination
compound, such as, ferrocene (cyclopentadienyl based), carboxylates or
sulphonates.

Organic Medium

[0064] The organic medium may comprise an oil of lubricating viscosity, a
liquid fuel, a hydrocarbon solvent, pharmaceutical or agrochemical carrier fluids
(such as, digestible oil, or fatty acid, or esters thereol) or mixtures thereof.
Typically the organic solvent comprises an oil of lubricating viscosity or a liquid
fuel.

[0065] Optionally the organic medium contains water, typically up to about 1
wt %, or about 2 wt % or about 3 wt % of the dispersion. In different
embodiments the organic medium is substantially free of, to free of, water.

Oils of Lubricating Viscosity

[0066] In one embodiment the organic medium comprises an oil of
lubricating viscosity. Such oils include natural and synthetic oils, oil derived
from hydrocracking, hydrogenation, and hydrofinishing, unrefined, refined and

re-refined oils and mixtures thereof.



(lispersion) Additive 34 E ( wt % of Powder and WE A of 17-90 25-80

5-70 40-65 Component)
WO 2007/111698 PCT/US2006/060707

[0067]  Unrefined oils are those obtained directly from a natural or synthetic
source generally without (or with little) further purification treatment.

[0068] Refined oils arc similar to the unrefined oils except they have been
further treated in one or more purification steps to improve one or more
properties. Purification techniques are known in the art and include solvent
extraction, secondary distillation, acid or base extraction, filtration, percolation
and the like.

[0069] Re-refined oils arc also known as reclaimed or reprocessed oils, and
are obtained by processes similar to those used to obtain refined oils and often
are additionally processed by techniques directed to removal of spent additives
and oil breakdown products.

[0070]  Natural oils useful in making the inventive lubricants include animal
oils, vegetable oils (e.g., castor oil, lard oil), mineral lubricating oils such as
liquid petroleum oils and solvent-treated or acid-treated mineral lubricating oils
of the parafflinic, naphthenic or mixed paraffinic-naphthenic types and oils
derived from coal or shale or mixtures thercof.

[0071] Synthetic lubricating oils are useful and include hydrocarbon oils,
such as, polymeric tetrahydrofurans, polymerised and interpolymerised olefins
(e.g., polybutylenes, polypropylencs, propyleneisobutylene copolymers);
poly(1-hexenes), poly(l-octenes), poly(1-decenes), and mixtures thercof;, alkyl-
benzenes (e.g. dodecylbenzenes, tetradecylbenzenes, dinonylbenzenes, di-(2-
cthylhexyl)-benzenes); polyphenyls (e.g., biphenyls, terphenyls, alkylated
polyphenyls); alkylated diphenyl ethers and alkylated diphenyl sulphides and
the derivatives, analogs and homologs thereof or mixtures thercof.

[0072] Other synthetic lubricating oils include. Synthetic oils may be
produced by Fischer-Tropsch reactions and typically may be hydroisomerised
Fischer-Tropsch hydrocarbons or waxes.

[0073] Oils of lubricating viscosity may also be defined as specified in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines.
The five basc oil groups arc as follows: Group I (sulphur content >0.03 wt %,
and/or <90 wt % saturates, viscosity index 80-120); Group 1l (sulphur content

<0.03 wt %, and >90 wt % saturates, viscosity index 80-120); Group Il
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Sur Fact ant' 0.01-30 1-30 71-30 5-25 Demulsifiers 100621In one

embodiment the dispersion further comprises demulsifiers, or mixtures
WorRepsam«¥imples of demulsifiers include trialkyl phosphates, Rfolyesag6i4e0707

glycols, polyethylene oxides, polypropylene oxides and (ethylene

oxide-propylene oxide) polymers, alkoxvlated alkyl phenol resins or

mixtures th ereof 100631In one embodiment the dispersion further

comprises a co-ordination compound, such as, fcrrocene

(cyclonentadianyl based)wearboxylates) of sulpbonaies QraanigyMediyumi20).
[0064]The organic file di am may comprise an oil of lubricaiing viscosity, a
I

idera el & Ry drebarbbacsivent pHaimasidiesn ot dgfabneleanedryiuded

fluidg;teuph asidigestblevail, amtatiy agidy o esters hereal) omE@San API
thereof Typically the organic solvent comprises an oil of lubricating
vi@éBé‘,Ry rcérﬂaﬂidlfuglfow [, Group TV, Group V oil and mixfures thereof.

Often the oil of lubricating viscosity is an API Group I, Group II, Group III,
Group IV oil and mixtures thereof. Alternatively the oil of lubricating viscosity

1s often an API Group I, Group II, Group 11l oil or mixtures thereof
Liquid Fuel

[0074] The liquid fuel is normally a liquid at ambient conditions. The liquid
fuel includes a hydrocarbon fuel, a biofuel (such as, bio-diesel), a
nonhydrocarbon fuel, or a mixture thereof. The hydrocarbon fuel may be a
petroleum distillate such as a gasoline as defined by ASTM (American Society
for Testing and Materials) specification D4814 or a diesel fuel as defined by
ASTM specification D975. In an embodiment the liquid fuel is a gasoline, and
in another embodiment the liquid fuel is a leaded gasoline, or a nonleaded
gasoline. In another embodiment the liquid fuel is a diesel fuel. The
hydrocarbon fuel includes a hydrocarbon prepared by a gas to liquid process for
example hydrocarbons prepared by a process such as the Fischer-Tropsch
process. The nonhydrocarbon fuel includes an oxygen containing composition
(often referred to as an oxygenate), an alcohol, an ether, a ketone, an ester of a
carboxylic acid, a nitroalkane, or a mixture thereof. The nonhydrocarbon fuel
includes methanol, ethanol, methyl t-butyl ecther, methyl ethyl ketone,
transesterified oils and/or fats from plants and animals such as rapeseed methyl
ester and soybean methyl ester, and nitromethane. Mixtures of hydrocarbon and
nonhydrocarbon fuels include gasoline and methanol and/or ethanol, diesel fuel
and ethanol, and diesel fuel and a transesterified plant oil such as rapeseed
methyl ester. In one embodiment the liquid fuel is a nonhydrocarbon fuel or a
mixture thereof.

Industrial Application

10075] The dispersion prepared by the process disclosed herein is suitable
for a wide variety of applications. Examples of suitable applications include

lubricant and fuel technology, in pharmaceutical, personal care or agrochemical
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[006510ptionally the organic medium contains water. typically up to about

I wt A. or about 2 wt % or about 3 wt. 11:1) of the dispersion. In different
WQABEHINEHts the organic medium is substantially free of, to fPEd/BISINHEP0707

Oils of Lubricating Viscosity [00661In one embodiment the organic

medium comprises an oil of lubricating viscosity. Such oils include natural

and synthetic oils, oil derived from hydrocracking, hydrogenation, and

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

WQ BRI 98PCIIHR2006/8607 07, 10064 11dprafined oils,ate these uction

obtained directly from a natural or synthetic source generally without (or
wiiF iRy rter pasftatoH & @apdiesit A0bbeTRBkned oils are similar to

thp yrselineh qlisexeephihnhave hesaduihsriealed inQee AITQr8isclosed
purification steps to improve one or more properties Puri O cation _
teRPISHUBSSHHE R0l REtRENSH Kivd foEhRge! SBventlestietionseestnedmical
dl@&Wg{&fﬂm@ﬁéd QUrbassentaction. ditation. Rercalationanditbglike- 4 suitable
100691Re-refined oils are also known as reclaimed or reprocessed oils,
aREcare OBtaHBE by b s<HESIHNISr 8 11156 i¥etrtd odtafs refitsecslis The
angkRften arciaddiionally' inteeansedry seghniques directed to removal of
spent additives and oil breakdown products. 100701Natural oils useful in

mA%HGl the IRVERRIFERASHERHS theigacimipnar ena sk jatbieraneces. gisclosed

casterpil,ilard; gihbeing@ lubiicating @ils.such as iquidpetrolegmyQilsly.  the
and solvent-treated or acid-treated mineral lubricating oils of the paraffinic,
nBPRIRESROF thisRa e ARphtteHiE (/PRI HAY S BeIRRE fisrrdient in

CQ%&Ma%W@@ilﬂ&im&m%r@&f-as, digestible oil, or fatty acid, or ester thereof.
The active ingredient compriscs any pharmacological agent or drug, (including
inorganic or organic). The active ingredient may be taken orally, intravenous
administered, or inhaled. The dispersion of pharmaceutical compositions has at
least one of improved property over a mnon-dispersed equivalent active
ingredient. The improved properties include bioavailability, ingestion time,
morphologies, activity, controlled release or mixtures thereof. The dispersion
of pharmaceutical compositions may also allow for the use ol an active
ingredient that is poorly soluble in water (typically a solubility of less than
about 10 mg/ml)

[0078]  In one embodiment the dispersion prepared by the process disclosed
herein is suitable for fuel and is disclosed in more detail in co-pending U.S.
application filed on the same date as this Application by inventors Hobson,
Psaila and Spivey (US Application Number 60/735,941). Typically the
dispersion in a fuel is useful for numerous open or closed flame combustion
systems.  Suitable combustion systems include power stations, internal
combustion engines, industrial and marine compression engines and turbines
(commonly combusting a distillate, residual or heavy fuel oils).

[0079] The dispersion prepared by the process disclosed herein may be
added to a fuel in ranges from about 1 ppm to about 10,000 ppm, or from about
20 ppm to about 7500 ppm, or {rom about 100 ppm to about 5000 ppm, or from
about 200 ppm to about 3000 ppm.
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100711Synthetic lubricating oils are useful and include hydrocarbon oils,

such as, polymeric tetrahydrolurans, polymerised and interpolymerised
WA (2., polybutylenes, polypropylenes, propyleneisobutfiehd/S2006/060707

copolymers); poly(l -hexenes), poly( 1-octenes), poly(1-decenes), and

mixtures thereof; alkyl-benzenes (e.g. dodecylbenzenes,

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

polyphemyls (e.g., biphenyls, terphenyls, alkylated potyphenyls); alkylated

dihoy! eth%r%l%‘glﬁwlﬂ%ptﬂ@‘%ﬂé’b%ﬁ%‘%%ﬁ?&lﬂﬂ FRUVAUVES) disclosed

analogs and homoltg thereof or mixtures thereof. 1007210ther synthetic
IUBTTERRING SHE Hhétude. SyPketic dHsharlyHe ploaierl by FisdhbETispdaplude

fﬁ%ﬁggé’%ﬁ%l&)’@JﬁaUMﬁ@ﬁM@%hys@lmlﬁo"%%_Eﬁegﬁ1E,i5_&§?@1fgLTpr%ﬁhds or internal
hydrocarbons or waxes. [007310ils of lu ricating viscosity may also be

dEAREY HE0SpERHIEASN the MNIBGESDatHoNstin Iytitatd (8P 1Bagy ogmprises
Interehiangeability Gridalines: The fivsbase Qilarowes ase asdallawSmbustion
Group | (sulphur content >0.03 wt and/or <90 wt % saturates, viscosity
irfdex'86-120); Group 11 (sulphur content <0.03 wt %, and >90 wt (t/t)

spivsates, viseasityeindex 8012 &EOUR-Al dsHpiavr co kRt 523 Wk Po.with
and >90 wt 1.14) saturates, viscosity index >120); Group IV (all

pBIYBRIHEISIRS IS AGL)) 2 RINBIBY I VMRl Gthferd HBt eS8 IR Givtpgrease,
1a Raltien 1¥0a BEQHOh IubKiGRIIRG apASIlY GOMPTISES AMAR L BIRMRehised by
Group I, Group 111, Group IV, Group V oil and mixtures thereof. Often .
tHBSoil BMuBCHEHG W BEHY i AR APHERYR D ROHPRUGrOUR GRS in
oiiandsixturesdherant Atarmatiyely theneibaflibricating vigcogibris fteR one
an API Group T. Group Ft, Group lll oil or mixtures thereof. Liquid Fuel
[GHPATHRIG GRF RIS ABIMHANY A HidtiRras SRoETRsCoHIHE S TRE Rgdigent @
fushipcdudesp bdiRcarban el alyieligldsuch asuRiesiese, @ap grease, in
nonhydrocarbon fuel, or a mixture thereof. The hydrocarbon fuel may he a
eI rRTBRHIE T XS BOgEs R S tRSTiARY By RS H (ememdaiment a
Sociatyifee hesting.andbMatetialsyspecification D4814 or a diesel fuel as
defined by ASTN4 specification D975. In an embodiment the liquid fuel is
d Ythine, HhamanbtherEmbotimBRMhe bR bl s 9848 Yofitrenent
aaneseasiechaasolnrninapothes emhadpnerbibe liguid duglisasdigselease
fuel. The hydrocarbon fuel includes a hydrocarbon prepared by a gas to
liGuid PrOCELS 1BE RSP AYHPAS BB s HRepArat B Frolkss ¥het herease
thenfiseher-Jsopsebqracessi d hepronnydrasaibenduel inclydesanshort fibre
xygen containing compaosition (often referred to as an oxygenate), an .
AEBhS B eHER STkaR5ra 4 BRaP Sf hUATB RS e B A AN At Bps
goosayre thergehdhe npubYysigeadaor,fuehingludesimpthanal ogthandlyvention
methyl t-butyl ether, methyl ethyl ketone, transesterified oils and/or fats .
T AU G AT KA 5 FHSE A TRt S e Byl b i
meithy| i@stersdodoitrggmethangl Mixilnesoel hysligeasbos@bdite, fumed silica,
n‘gphﬁ/cquc?bo fuels include gasoline aﬁgimethanol_ and/or ethan?l, _
FRSEHUBRNY tAShoP SRS HibIRG8] SR A HRRNL POy P i gseh [
astapabedthiethyleesteds tnmne empagimentine digid fiel isigersion of the

10nhyd bon fuel ture thereof. Industrial ApplicaLion
IO he Sl betsish ISR LFod By i b BRLEH SciObbd P & Uehidia™

fivi ecwrides variety of applications. Examples of suitable applications

I“)Cdlégf Suitable carboxylic acids include those containing about 2 to about
30 carbon atoms. The carboxylic acid may be a monocarboxylic acid, a
polycarboxylic acid or mixtures thereof, and optionally further substituted with
groups selected from a hydroxyl group, an ester and mixtures thereof. In one

embodiment the carboxylic acid comprises a hydroxy substituted or an
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lubricant and fuel technology, in pharmaceutical, personal care or

agrochemical compositions, in coating or floor covering technology, or in
WQaMsldith technologii, (such as, building products or bitum&g(§/US2006/060707

1007611In one embodiment the dispersion prepared by the process

disclosed herein is suitable for agrochemical compositions. Typically, the

agrochemical compositions comprise the dispersion as an active

ingredient in a suitable organic medium, such as, digestible oil, or fatly

acids Qseeiet dhateploithe @ﬁtlweyofﬁgaﬁglge{mr@%%!nerg@i@l@ PTG boul 2

100771Tn one embodiment the dispersion prepared by the process

distrRised RBraih fEosuithBIE, 40 pivatthaCe atidap BotRpysitidrne. TpEaly, or from

the,Rharnacesiticeb 6Rmmesitions Commsise thid SISRRISINAS A AGH¥e.Cid is a

ingredient in a suitable organic medium, such as, digestible oil, or fatty

atil o aster tserelsk OTIRELactiVE ke drent eBriptisdsydyoxy-, 10-hydroxy- or
pharmacalogical agent or druds{ireludinginarganic or-Qraamnic). The active
ingredient may be taken orally, intravenous administered, or inhaled. The

di on of Fhalyseekficdi coripositisas hasl dasybseetdmisravegnt n a
IOE%%IM@%%&J‘Qﬂddi%%ﬁ@@ﬁﬂﬂb{@ieﬁkﬁ%%@sE‘-%Q%%Hk%hﬁcimp&%@@dioic
properties include bioavailability, ingestion time, morphologies, activity,

cOftfolld rerssdeior rfildurty thidfeofCthe dispersibAier pitmesddstal acid),

compesitiensimayialsaallwnarithe usriofianativeineredigntthaldscanedioic
poorly soluble in water (typically a solubility of less than about 10 m g/m 1)
[O678]IPFHEdS TS ERth e disHetsisH preiapéd byl theOBfocgiggodiment  the

dira\rsedAgneinasi suianie e fust andds diselrseadin morgideial ithercor. In
co-pending U.S. application filed on the same date as this Application by

iR toP pbBsah, Peapl st Sprlsy 1% ﬁp‘ﬂﬁk’é’cfé%%ﬁ%‘gr(sebam acid) or
6/ik33:244): rEypically the dispersion in a fuel is useful for numerous open

or closed flame combustion systems. Suitable combustion systems

inERRAY powBISEtoRS MIRHSHRI cOMSBRISTOH SHEES! irftiSHRAF aftF $hhritis!1ed
COmpiessionsengines and twibines (commanlygomusting a.distillatea mixed
residual or heavy fuel oils). 100791The dispersion prepared by the ,
&6&%&@%@%@&%?@%%&% Atk to B it hRBR IeRb AT el o ude
PPMLERiaBodi kRI0RA AR, &Y apRusO0-RRMJS R JRPQIPRA, @hgines,
from about IOU ppm to about 5000 ppm, or from about 200 ppm to about

HO0BM. VTS 20t £LEEEP T RIS SBEI0ED 707 LB frTBRES ion engines

embadiment the Hispersion preparad.hydhe aracessidisclasedihBrein Ssiroke
suitable for lubricant technology. Examples of a lubricant include those
suitdBfe for transmission [Luids, gear oils, hydraulic fluids or internal

qougstionraagiisseisi @angthgraembpdimeniiddcantiteeheoByrein may be
o pcgsesﬁr ?Se's"ln i ersng‘%(ljlirg o thOe.Ollle{litC amt(i)sa%%i&?%lg Ietr"’ or from
it e GmBLILABH' dRgitess out )

about 0.1 wt % to about 25 wt %, or from about 0.5 wt % to about 10 wt %, or
about 0.75 wt % to about 5 wt %,

[0088] In one embodiment a lubricant or fuel composition containing the
dispersion prepared by the process disclosed herein further comprises other
performance additives. The other performance additives comprise at least one
of metal deactivators, detergents, dispersants, friction modifiers, corrosion
inhibitors, antioxidants, foam inhibitors, demulsifiers, pour point depressants,
seal swelling agents, viscosity modifiers, dispersant viscosity modifiers, or
mixtures thereof. Typically, a fully-formulated lubricant or fuel will contain

one or more of these performance additives.
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10081]Examples of suitable grease include a lithium soap grease made

with a monocarboxylic acid, a complex soap grease, a lithium complex
WQaey/gtéedse, a calcium soap grease, a low noise soap greasB@kd/S2006/060707

(sometimes characterised by the lack of residual metal base particles

above about 2 micrometres in diameter); a short fibre high soap content

grease or mixtures thereof. In one embodiment the grease includes a

lithium soap grease, in another embodiment a complex soap grease, in

amgther&miodiment a lithium complex soap grease, in another
embodiment a low noise soap grease and in yet another embodiment a

shePBflibre nigRRSEEH EoritenPGEhIB P0bEP1 AW Rsisd ighsak@ e because,

knewn and.fyaically, uged iritaling @/ameRt Raapg. apRNCAONS SUCh @S ash-
pumps or compressors. The complex soap grease is known and includes

SHYGBHIBIBRBW giath U tHR it r8 OtHE S nipRik BHeasd ¥ otthindrgring metals
palyearhayylicacid typically a dicasbexyis acid, Haauabopbiibre highisgarsants.

content grease is known and is often used in specialist applications.

[ODBHEA §rBasE Ay BB brafrard By et the diRplrsiBFPEpP trélached to a
inventien with; ankngwngreasesthickenardziease thickaner chamisty  ashless
includes carboxylic acids, inorganic powders including clay, organo-clays,
bémm‘ﬁ@,%m&élémcﬁ;Semﬂaztegrbw AR pllRehtsucogpardes. Examples

phthalogyingQr mixtureshergiledpongRmbadinenhtedadraass A itylene
be prepared by heating the dispersion or the invention with a carboxylic

AN R RR oAy BHE'BFINE SIARE KROITALHICKEARER! fiot Pelitapheitylenc

canbermlisnacidshinclide thasecontainiigsabot 2otenabout 3QieatRoMispersants
atomsthe carboxylic acid m?( be a monocarboxylic acid, a polycarboxylic

alitf of ¥riitareB ALt B Gistiotfly RirtnBr &lpstitted with Rugs™ 34435
sslectedhiian aikyeraxyt gieupy i esietiandmiduresitbereefnin.oNelyamine,
embodiment the carboxylic acid comprises a hydroxy substituted or an

UREBR A A UGN RS- Ridically, the carboxylic acids will have about

2 boediout 30, enrenmbabautd: terrbew e300 01 fietRcabesthp2 desakoutd, onc
or from about to to ahout 20 carbon atoms. In one embodiment the

CHBSKIHY alfd 6 nYaMxPSELIO WaitF o cter B iHe e HRiddLpRF a8V erage
Irtyideaiar- wlhehydromy @i k2-hydioxyomiearic @ric, ansbegprcillyikobutylene

2-hydroxy stearic acid. [0085]The. polycarboxylic acid, especially
R B e R o dhoe e B b Estles

inehydg isojectanediaié @tidcactanedioieacid, nonanedioieprtids(azclaitst one
a i%l), decimedioic acid (sebacie acid), undecanedioic acid, QOdecanedifoig '
acgi AR AITE BT Hef, PAIRRUREHSic Mot baritdib anbie ddy oy form a
rpiXivices theraaf. suotie emdodiroanithe palycarhoxylic adid ispolyisobutylene
nonanediojc acid (1azelai acid) or n]%xturq thereof. In one gmbodiment

AL HOIEATBSWIB &Lid 18 de8aneHioic é\‘éfg* 8BS EE Hefdy b hiikites

theoedf. H\MlIntgraialcdtasnbestionlesgings éneludd fovexanplebdiesel Mannich

Fuelled engines, gasoline Fuelled engines, patural gas fuelled engines qr
S GHace oSt e SAUIRS, ALAIRG i SordL et des
engiretincltcena ihdrink digse! angine, (@vjatiod Ipistonyetigines; levsiaadhes).
dIL%selan ines utom?foile and trucigngin&s. In one embodiment internal
bustion én E0r R FUPOR e diesel engine,

combustion enB?rYé’é‘i clube a8k ora

¢8pesially alzestigke emgineay also be post-trecated by conventional methods by
a reaction with any of a variety of agents. Among these are boron sources such
as boric acid or borates, urea, thiourea, dimercaptothiadiazoles, carbon
disulphide, aldehydes, ketones, carboxylic acids, hydrocarbon-substituted
succinic anhydrides, maleic anhydride, nitriles, epoxides, and phosphorus

compounds.



[0087]The dispersion prepared by the process disclosed herein may be

added to a lubricant in ranges from about 0.01 wt % to about 50 wt %, or
Worgapt80.1 wt % to about 25 wt %, or from about 0.5 wt 98¢ /AI530A61050707

wt %, or about 0.75 wt 'A to about 5 wt %. 100881In one embodiment a

lubricant or fuel composition containing the dispersion prepared by the

process disclosed herein further comprises other perlbrmance additives.

The other performance additives comprise at least one of metal

dengtiyatars, detergents, dispersants, Friction modifiers, corrosion
inhibitors, antioxidants, foam inhibitors, demulsifiers, pour point

déPP@ddants, Seal KINEMY afferttslvicasiny HIifMB0 BrsherSaht viseouigyises
medifiens, ar nadusescthered - Jorically saitullysformulatad lubricantar fugliude
will contain one or more of these performance additives. Dispersants
[COBOMSINEYs ablis 4 Gteh b as Al medslty palnspResan A Wetdtisen ono-
PHRA S MIXING) iHpA ddprisAting.il campositiondhendanatcomMainphenates and
ash-forming metals and they do not normally contribute any ash Fonning
metRRUL SRR et el RhEbrieant! BRissiEahts also include polymeric

disersants; Aghiess iy Redispersanisate ahasietsead dy Palas GFAUR rther
attached to a relatively high molecular weight hydrocarbon chain. Typical

aSAIBEE HSparskitd indtideiNsuibtitatedt il BRai akenydirdtinfiniaas, the
Exanplas of Nesubstitited lanenehain alkany! shecinimidgsinglydecd by the
polyisobutylene succinimide, with number average molecular weight of the
pOIRDBY I En et sigitviersdi P ihE af gl 858 1t8 860 &R 5600 38030 99:1, or
SueaiRirpide: dispersants and their preparation are disclosed, for instance

in US Patent 4,234,435. Succinimide dispersants arc typically the imide

fothh ot a polyamine, typically a poly(ethyleneamine). [0090jIn one
efpbogiment tip inventiomivahed Corniras 3l leasi-ane dighersaAMintioxidant
derived from polyisobuty]ene succinimide with number average molecular

Wit it raHEe! 350 19'8660) 6808 103000917 piyiEdbutyIgRdybdenum
sticaiviridermay, ke asedalenedeibrombinaionavitk athen Hispersants: used
100911In.one embodiment the invention further comprises at least one

AL AP RSB #EM - polvisobutylene, an amine and zinc oxide to form

g pedyisobutens succnipidagomplexiwith zined ke palyisabubdengary butyl
succinimide complex with zinc may be used alone or in combination.

(0921 AnlSTHET LIREE bEEAMReRS HRBEFAR W MERRiCK B48es | ReaRiER! group

1s often further substituted with a hydrocarbyl group and/or a bridging group

linking to a second aromatic group. Examples of suitable hindered phenol
antioxidants include 2,6-di-tert-butylphenol, 4-methyl-2,6-di-tert-butylphenol,
4-ethyl-2,6-di-tert-butylphenol, 4-propyl-2,6-di-tert-butylphenol or 4-butyl-2,6-
di-tert-butylphenol 2,6-di-tert-butylphenol. In one embodiment the hindered
phenol antioxidant is an ester and may include, e.g., Irganox™ L-135 (rom
Ciba. A more detailed description of suitable ester-containing hindered phenol
antioxidant chemistry is found in US Patent 6,559,105.

[0098] Suitable examples of molybdenum dithiocarbamates which may be
used as an antioxidant include commercial materials sold under the trade names
such as Vanlube 822™ and Molyvan™ A from R. T. Vanderbilt Co., Ltd., and
Adeka Sakura-Lube™ S-100, S-165 and S-600 from Asahi Denka Kogyo K. K

and mixtures thereof.
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dispersants are the reaction products of alkyl phenols with aldehydes

(especially formaldehyde) and amines (especially polyalkylene
W3WAHIHES). The alkyl group typically contains at least 30 caPSTlERH$L060707

[00911The dispersants may also be post-treated by conventional methods

by a reaction with any of a variety of agents. Among these are boron

sources such as boric acid or borates, urea, thiourea,

dimercaptothiadiazoles, carbon disulphide, aldehydes, ketones, carboxylic

acigsihygirecasion-substituted succinic anhydrides, maleic anhydride,

nitrites, epoxides, and phosphorus compounds. De,terfgents NOM'The

St or ff dBRTBGEIGY JPRbRIYRaSHIfST CBHpELS fwibien spmprises at

overbased defergentsgtable datgynent substiaies inekidersuiRhenatesude a
salixarates, salicylates, carboxylates, phosphorus acid salts, mono-and/or

dRRBPHESPNSI I Heid SAHS hRHABE RIS Sl pREatedddiidy es.  metal
sdlphdr souplad iakyh Rbanales, or saligenins. [991%5]irﬁmﬂ@fﬂmmophosphates)”
embodiments, the lubricant or fuel composition further comprises at least
oH¥ YHSBRBITATES AHH Bhor B IWRER pre¥éht, the detiigprfaaiye  esters.
typicaiyvesnasesidhe afie o kBN dalivesed hy the dispersionie thdfamates,
delivered by the detergent marlﬁ ranglg from 1:99 to 99:1, or 15:85 to 85:15.

AMORIGENT TOOSERAHRATRM E5WIRGids are known and include an
afomenantioxislanti(sustuasian Rlkyatad diphenylaming), ahinderegepared by
phenol, a molybdenum dithiocarbamate, and mixtures thereof'. Antioxidant
cbTfiplindS HAY B X adH 0P in WomBiatiah. THgerTiHe rirerad The
phrnR ARbgxIgaN ftem ¢entains cusesandarysBUu¥lprepared by simultancously
reacting an amine, carbon disulphide and an unsaturated compound. Generally,
the reaction occurs at a temperature from 25 °C to125 °C. US Patents 4,758,362
and 4,997,969 describe dithiocarbamate compounds and methods of making
them.
[00101] Examples of suitable olefins that may be sulphurised to form an the
sulphurised olefin include propylene, butylene, isobutylene, pentene, hexane,
heptene, octane, nonene, decene, undecene, dodecene, undecyl, trideccne,
tetradecene, pentadecene, hexadecene, heptadecene, octadecene, octadecenene,
nonodecene, eicosene or mixtures thereof. In one embodiment, hexadecene,
heptadecene, octadecene, octadecenene, nonodecene, eicosene or mixtures
thereof and their dimers, trimers and tetramers are especially useful olefins.
Alternatively, the olefin may be a Diels-Alder adduct of a diene such as
I,3-butadiene and an unsaturated ester such as butyl(meth)acrylate.
[00102] Another class of sulphurised olefin includes fatty acids and their
esters. The fatty acids are often obtained from vegetable oil or animal oil and
typically contain 4 to 22 carbon atoms. Examples of suitable fatty acids and
their esters include triglycerides, oleic acid, linoleic acid, palmitoleic acid or
mixtures thereof. Often, the fatty acids are obtained from lard oil, tall oil,
peanut oil, soybean oil, cottonseed oil, sunflower seed oil or mixtures thercof.

In one embodiment fatty acids and/or ester are mixed with olefins.
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and/or a tertiary butyl group as a sterically hindering group. The phenol
group is often further substituted with a hydrocarbyl group and/or a

W EHYihblef®up linking to a second aromatic group. ExamplesR§ELi$aHe060707
hindered phenol antioxidants include 2,6-di-tert-butylphenol,
4-methyl1-2,6-di-tert-butylphenol, 4-ethyl-2,6-di-tert-butylphenol,
4-propyl-2,6-di-tert-butylphenol or 4-butyl-2,6- di-tert-butylphenol
2,6-di-tert-butylphenol. In one embodiment the hindered phenol
anggxifgnt ig,an esierand mayingude, roangdMlildafrom Giban Ay ve a
more detailed description of suitable ester-containing hindered phenol
antioxigarar cHemisiypiscFdundirpis Pateho 8y35%¢05 4 60081idiskntaining
examgles,of molypdenym digligarhamaieswhich, may e usedhas AN aliphatic
antioxidant include commercial materials sold under the trade names such
asavherubie 8220ras and M oiovanTive Arfrsin IO v andierBitco .o Lt@r, Hir like,
AgekenSakyrasbiedm 5-5008:487 andifePoiramAaahi @%kéls'f?ll%éevem]

K. K and mixtures thereof Antiwear Agent 100991The lubricant or fue

cetpeditisinbptiomally fuith8P comprisestat leastoite htiveelttapent of said
Examples O*rﬁ%‘itgﬁfﬁﬁﬁ‘éivﬁﬁ%@}g@ﬁ%m@ﬁé@sﬁ&%ﬁ’wllHsﬁ%%‘%ﬁ%oxylic acid)

sulphur-containing ash.less anti-wear additives, metal
dmymbcfﬁmylmmf@ﬁﬁ‘@sﬂhéf@@@éﬁ&sbfﬁ&ﬁﬁ%ﬂ@_lﬁfﬁ%ﬁbé&ﬁt@s‘),01’ 14 to 20
RSB ARAE-CAHNAININGCOMROHALS: SURRARS HIRCRIPBMAGERIEIS d, stearic
thiocarbamate amides, thiocarbamic ethers, alkylene-coupled
tHiochrivamarssd ahehisistsialily kiithidesrsiyl) disulphides. 1001001 The
ditigeatoamatescontaining GRMPAMILS MAY B BreRare P I8RCING Abers of

dithioearbamic acid or salt with an unsaturated compound. The . _
dithsidleatsaimEte ormaining Butisoaliad May el be prdparedl pipls, mcluding
sinultanegnsly FEAGHRY-AR AMINGs CHRON disulphids andhan unsatyrated. and
compound. Generally, the reaction occurs at a temperature from25to
1toBApE DBl Preric alvsg 367 elnd 41997 daY:deskfle dittiocarbamarerabitol;
campawnds andduethadz pfmaking hiem. 1904011 Fxamples efsuitable and

olefins that may be sulphurised t6 Ruin an the sulphurised olefin include _
d?smﬂénébﬁw%en@ﬁi%@b@ﬁy|éhe,apénférpépf?éi&%}tﬁépte@ért@ctaﬁe,Polyol is
NPRENGe @eg%c%m,dq%ﬂeylgﬁgeg%%q,unﬂ?&aﬁlotrid&%%i}eya%egnﬁmo1 or
pentadecene, lic..xadeeene, heptadecene, octadecene, octadecenene,
nbRsaEEERETERosene or mixtures thereof. In one embodiment,
headegene;ieptadecapiAtiadecans 1ectadacanane, pandecanes glycerol
eicosene or mixtures thereof and their dimers, trimers and tetramers are

d8p8eRIRM GseRtibsbfited Andrsaidel)0the R TRy hevs BiéIgfalle chemical
agfbietof B EigHe aYab Ash3-Ruadiane.and ars unsatiwaled@ateradyrA @S and
butylglnet acrylate. 1001021Another class of sulphurised olefin includes
ity Hids R thRir Eelsree The tAtty atitls arc often obtained fi-om

vegaiedle aiiacaninglaihand iRigalbs caRinddors carbani BIMS including
Examples of suitable fatty acids and their esters include triglycerides, oleic

RGEY MRS AN PEMItORIC BRI B MRELHES tRErdBfceRtEn, tHeEHftyacid or
agidsaiaobiained fromy lad@ilsdal ol peanutaQl, seykeanQilyamine; metal
cottonseed oil, sunflower seed oil or mixtures thereof, In one embodiment
FARYCHYHS Bnd/SretbP ére HRXEEWIER oléfins. PFOBRB3}4R! Ghothbr?4-triazoles,
e/shadinaanbitie ashipsriannwearagentmay be amnangesianetapalydloles;
and an al%hatic carboxylic acid, often an acid containing 12 to 24 carbon

A A TBHRS Y Yhay B &HeY A AG AT Earsdkylites¥igqey late
inrthe oo ofl B mixture with Asunftawesieiber the likenwhiehmay BRosphates,
present in the friction modifier mixture from 5 to 95, in several

SBGHIERS HH0 To 16196 o T 18855 bR R BONFEIG I BT R oS Ridene
ke rdpel aliphatia capxylie acids (esprrialbpecrengcatboxilic agid)ys of
which forrpt eriﬁ%sters are those acids typically (iolntainjng 12 to fé} orl4 tod .
26%%81%%‘( ~EXEPIES DI CATHSky I B8 YA Eo e £anGie i des:
stearic acid, lauric acid, behenic acid, and oleic acid.
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Fool 641Polyols include diols, triols, and alcohols with higher numbers of

alcoholic 011 groups. Polyhydric alcohols include ethylene glycols,
WOHRIIALRE-, tri- and tetraeth.ylene glycols; propylene glycolsP§i¢Kiditg/060707

di-, tri- and tetrapropylene glycols; glycerol; butane diol; hexane Mot;

sorbitol; arabitol; mannitol; sucrose; fructose;glucose; eye] oh exane di ol ;

erythritol; and pentaerythritols, including di- and tripentaerythritol.Often the

polyol diethylene glycol. triethylene glycol, glycerol, sorbitol, penmerythrilol

ondipentarsythriel (190101 T s commessially available RHRMOLSELKNAWBscrs,
as "glycerol monooleate" is believed to include 60 1: 5 percent by weight

of e KHrEmicAs PR YliRSsrof RRBEIEAte PARSHE With(3e 5 peidinticids and
glyseraldicieatss 1gashinss famm pRIeent Biolerieadd Mlsitcatiths may also be
[00106]Other performance additives such as corrosion inhibitors including

odSALHIHE DRIBHEARE OEIHALHEERSA PPéducts of dodecenyl succinic acid
of @mhydride aadray faktynacieksugh as pleis acidnvitiaREbE Milta: Met@htion.

deactivators inc | uding derivatives O r benzotriazolcs, 1,2,4-triazolcs,
bgtl?ﬁlsr‘ﬁﬁf@@%??%ﬁqﬂﬂﬂfﬁéb@fﬁ‘fﬁfdé\%glégedFOt intended to limit the scope of
2talkyddilhielenzothiazoles; foam inhibitors including copolymers of ethyl
acrylate and 2-ethylhexylacrylate and optionally vinyl acetate; demulsifiers
in%%ﬁ%ﬁ&yl phosphates, polyethylene glycols, polyethylene oxides,
pehprapyiene axidasandiieihylenaoxide-propylene oxide) polymers;
pour point depressants including esters of maleic anhydride-styrene,
pbNHEthacryIStESS Sy TateR o SORFaEAAMBR! Cand FrictiBhd Example 1)
medifiersnMein(dng-tattyacid depyatives sYch AsxInines; estetsganic medium
epoxides, fatty itnidazolines, condensation products_of carboxylic acids .
at iR oI afkcIERE By S R A alHiAE St BY HIRVIBHESAREHE huitig using
maly aJsglbenises mithe falvicantar-Mel caspasition HORLOATIh& ommercially
following examples provide an illustration of the invention, These
e&&?ﬁaﬁs Gt Avtiadsfive R af S InBHACK W fitittne Seadwats and a
thesinvantam EXAMBLE SORteparative Exprapled of Risparsions' [00468E: the
A series of dispersions (Reference Examples 1to 3; and Example 1) =
LG 15 A A e BBt 1 & 0BG il vebRgapficsdme for al
ndegiumi and (v} sfactanicare pigpaies dromea sty Wweighing abeub( the
15 kg using a lab scale, Dyno-Mill LCM Multi-Lab horizontal bead mill . :
TR UABIC FARAIA 5 ESO BTN Sy O arhmes b el 517
yitrial headsTandi apesidenoe time:afabeuldibrainutes at a tip speed of
about 8 ms-|, Further the milling time,. and processing conditions arc
LS ARRR e HH ARCSILBL SRS BISREA0\Where appropriate, the
me@roparticle sizgcafithe dispensioaipasticlasisdetesmingd aftercodi#pgesium
by Coulter@ LS230 Particle Size Analyser. The dispersions prepared ar
R AT B T Rt ORleeett oG 0 W 100
N base oil and about 10 wt % of an alkyl benzene sulphonic acid surfactant.

The dispersion particles have an average mean particle size of greater than
about 0.46 microns

Reference Example 2: Iron Oxide Dispersion

[00110] A dispersion 1s prepared by milling about 70 wt % of iron oxide
(Fe203) commercially available from Bayer as Bayferrox®160, about 18 wt %
of 100 N base oil and about 12 wt % of an alkyl benzene sulphonic acid
surfactant. The dispersion particles have an average mean particle size of

greater than about 0.46 microns

[\
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[001091 A dispersion is prepared by milling about 50 wt tt), Magnesium
oxide, Magehern 40 ex Martin Marietta, in the presence of about 40

W9 b1RpHase oil and about 10 wtof an alkyl benzene sulphoPfTd&ig006/060707
surfactant. The dispersion particles have an average mean particle size of
greater than about 0.46 microns Reference Example 2: iron Oxide
Dispersion 1001101A dispersion is prepared by milling about 70 wt r/i) of
iron oxide (Fe203) commercially available from Bay-er as BayferroxiM 60,

alpeut A8 v pf 100 1N basernihaod pRaytshe it »t) of an alkyl benzene

honic acid surfactant, The dispersion particles have an average mean

sul _ :
paPRdIL iz b REE than ABBRECY. 48 ictbiEs 2RIfbrihed Exdthgrdigm oxide
Carism Oxddgi Dispersign, A90a 14 1 Adispersianisoniepared by pHlling,rfactant
about 50 wt % of cerium oxide (Ce0), about 40 ‘vt % of 100 N base oil and _
abRRIY P 0BT A uFBtarst (poReflefiv dnidd S&ist bdtanincagimnel)-  The
2(direeivapainRiethaned) . ahhe dispersienParticles hare N @varagenan about
mean particle size of greater than about 0.46 microns. Reference
EXANPRA°Bhree Metal Dispersion 1001121 A three metal dispersion is

pregRredRyriendingiperieasel e pspaidcss Formed in Preparative
Examgles 1 to 3. The final product has a metal weight ratio of

mAghLElum b elitismiforidr A5BAE180: 1D B CPREEProdublTBiine aPsidiges of the

disparsionthat&haysrep.significantsirificaion altes E2weekaudis a metal
dispersion has a dispersion avenwe mean particle size of greater than

aBGIY. 541 AbBaLOAY MiFSHE B dPe U Hrel | Nital Brsprtditsh forms a
[QO:AL3 1A sbree Metal sispersionisprarared by blending -2 POWERKs.  The
form magnesium oxide, calciurn hydroxide and iron oxide (Fe203). The

rESHEM AR BRI tAF PORASr 18 Thiw el R dbdbt towr oebtader than about
soceiniudegurfagtantang about 39.6 wt % of SN 100 base oil and about

0.4 wt % of a demulsifier. The final dispersion contains 37.5 wt ‘A
%%WMW calcium hydroxide and about 2 wt %
in@o pKije. Fhenresuliant] dispRision is RoYpabia aRdonthimmean pariiale form

size of about 0.14 to about 0.2 microns. . ,
magnesium oxide, ca c?um hydroxide and iron oxide (Fe203). The resultant

three metal powder is then added to about 10 wt % of a succinimide surfactant,
and about 39.6 wt % of SN 100 basc oil and about 0.4 wt % of a demulsifier.
The final dispersion contains 37.5 wt % magnesium oxide, about 10.5 wt %
calcium hydroxide and about 2 wt % iron oxide. The resultant dispersion is
pourable and with a mean particle size of about 0.14 to about 0.2 microns.
[00114] A comparison of the mean particle size obtained for the invention
(Example 1 of about 0.14 to about 0.2 microns) compared with the Reference
Example 4 (mean particle size of greater than about 0.34 to about 0.40
microns), demonstrates that a dispersion prepared by the process of the
invention has a lower mean particle size than Relerence Example 4. Therefore
the invention provides a process for preparing a dispersion with a lower mean
particle size, or a reduced agitation time, or combinations thereof.

[00115] While the invention has been explained in relation to its preferred
embodiments, it 1s to be understood that various modifications thereol will

become apparent to those skilled in the art upon reading the specification.



[00114] A comparison of the mean particle size obtained Ibr the invention

(Example 1 of about 0.14 to about 0.2 microns) compared with the
WERHREEHEESExample 4 (mean particle site of greater than aboB€#/832¢96/060707

about 0.40 microns), demonstrates that a dispersion prepared by the

process of the invention has a lower mean particle size than Reference

Example 4. Therefore the invention provides a process for preparing a

dispersion with a lower mean patrticle size, or a reduced agitation time, or

combiegsians:theredle 104N hilG e iNveHian hashesa eplainedifended

relation to its preferred embodiments, n is to be understood that various

miSdRRtopiscthepadt Rt atorte AP pAHENT thhthssarskmbdhin A 2ie eharaims.

reading the specification. Therefore, it is to be. Ull ders t oo d that the

invention disclosed herein is intended to cover such modifications as Pall

within ihe scope of the appended claims. What is claimed is: 1.A

process for preparing a dispersion of particles, comprising: reducing in

particle size at least one component by agitating the component in 5 the

presence of (i) a plurality of beads; (ii) a powder; (iii) a surfactant; and (iv)

a liquid medium to form a dispersion, wherein the particles are uniformly

dispersed in the liquid medium, wherein the dispersion comprises a

mixture of at least two powders and at least one component, and wherein

the powder and component are chemically distinct from each other, and

wherein the liquid 10medium is substantially free of, to free of, water.

2. The process of claim 1, wherein agitating comprises wet or dry

processes.
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3. The process of claim 1 or claim 2, wherein the powder and the
component are both inorganic. 154.The process of claim 1 or claim 2 ,
wherein the powder is inorganic and the component is organic. 5. The
process of any one of claims 1 to 4, wherein the powder and component
are both a metal base. 6. The process of claim 5, wherein the metal
base comprises at least 20 one of magnesium hydroxide, calcium
hydroxide, calcium carbonate, magnesium carbonate, calcium oxide,

m KA BYGEES: cerium oxide, iron oxide, sodium carbonate, sodium
bicarbonate, potassium carbonate, potassium bicarbonate, potassium

hydroxide, sodium hydroxide, anhydrous lithium hydroxide, lithium o
hydroxic® moftoRyaF&Es, fitkiuPReParbihale dISRRISAEXIAE, RBEGHer cOMPrising:
AGELRIE ngi M iRt BRie of Ieast?oﬁé‘@d?f@%%ﬁ%@%g@&%@fméieﬁnb%ent in
6, wherein the component comprises at least one of lubricant or fuel _
tdbeRBRRNeRiIghile < phaphaceliiearsctivbapenderadtot Remitartaptivand (iv)

aﬁenﬁaiﬂefﬁ@&@rﬁaﬁ %Fhﬁe@Qﬁ%@r@bmiméiWQF%oba?ﬂ%lE@%fé%ﬁ%érmly
of any one of claims 1 to 7, wherein the surfactant has a hydrophilic

lighpfiieeddRtbe [Iguish g, tRsreib e dRESIAEOMPrigesg gixture of
PraoRss AhrNPENEePS eladms et SnhesripdhentUsRF RABEIM B BeRer and

least one of hydrocarbyl substituted aryl sulphonic acids, a . o

p&O/DIRAMESL ¥R HeRMEGILYirY Skt [ apaghepiblsr, andowherein the liquid

CORRBASH P8 LHIRBASHIG) fPdcdiispereiopfolragicles Sobtained/obtainable

from the£ roc%%seogr%ggsgngf Oélgli?rilmls, lv&ﬁe?éi%ngg(l?%t?rt\g comprises wet or dry
processes.

3. The process of claim 1 or claim 2, wherein the powder and the
component are both inorganic.

4. Theprocess of claim 1 or claim 2 , wherein the powder isinorganic
and the component is organic.

5. The process of any one of claims 1 to 4, wherein the powder and
component are both a metal base.

6. The process of claim 5, wherein the metal base comprises at |east
one of magnesium hydroxide, calcium hydroxide, calcium carbonate,
magnesium carbonate, calcium oxide, magnesium oxide, cerium oxide, iron
oxide, sodium carbonate, sodium bicarbonate, potassium carbonate, potassium
bicarbonate, potassium hydroxide, sodium hydroxide, anhydrous lithium
hydroxide, lithium hydroxide monohydrate, lithium carbonate, lithium oxide,
copper acetate, or mixtures thereof.

7. The process of any one of claims 1 to 6, wherein the component
comprises at least one of lubricant or fuel technology additives, pharmaceutical
active agents, agrochemical active agents, personal care active agents, or
mixtures thereof.

8. The process of any one of claims 1 to 7, wherein the surfactant has

a hydrophilic lipophilic balance (HLB) ranging from about 1 to about 40.

25



least one member of the group consisting of an oil of lubricating viscosity,
a grease thickener a liquid fuel, other performance additives, and mixtures
thereof. 10

9. The process of any one of claims 1 to 8, wherein the surfactant
comprises at least one of hydrocarbyl substituted aryl sulphonic acids, a
polyolefin-substituted acylating agent, or salixarenes.
10. A composition comprising: (a) a dispersion of particles
5  obtained/obtainable from the process of any one of claims 1 to 9; and (b) at
least one member of the group consisting of an oil of lubricating viscosity, a
grease thickener a liquid fuel, other performance additives, and mixtures
thereof.
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