TI TLE PROCESS FOR PREPARI NG DI SPERSI ONS FI ELD OF
| NVENTI ON The present invention relates to a process
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particle size at | east one conponent by agitating the
conmponent in the presence of (i) a plurality of beads;
(ii) a powder; (iii) a surfactant; and (iv) a liquid
mediumto forma di spersion, wherein the particles are
uniformy dispersed in the liquid nmedium The
invention further provides for the use of the
di spersion of particles. BACKGROUND OF THE | NVENTI ON
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agitation tine, or combinations thereof. The present
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[0002]  Attempts have been made to produce dispersions of particles with

grinding technology, such as wet grinding, bead mills etc. The grinding
technology employed in the art, results in dispersions with mean particle sizes
of less than 300 nm being difficult to achieve. 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.



process for preparing such a dispersion. The invention

further provides for the use of the dispersionin a
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[ 0004] The present invention in one enbodi nent

provi des a process for preparing a dispersion of
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[0008] 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.



mel ted or strongly bound) together. [0012] In one

enbodi nent the agitating process is other than a
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"native" means that the bead and conponent being

agitated have the sane fornul ae and crystal structures

e.g. enploy dolomte as the conponent and the
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[0017] n 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 oul 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
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wave treatnment, mlling, grinding, crushing or

m xtures thereof. In one enbodi nent agitating may be
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processes carried out by grinding or mlling may

enploy a rotor stator mxer, a vertical bead mll, a
hori zontal bead m |, basket mlling, ball mll, pearl
mlling or mxtures thereof. In one enbodi nent, the
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of the conponent. In sone instances the beads are a
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are a mixture of different mean pdlllcle 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.



gl ass, stone, or conposite materials. [0024] The nean
particle size of the beads may range from about 10 mm

wa 0oahoweds 10 nm or from about 20 mmto about BCHIIE2006/060707
fromabout 0.05 mmto about 4 mm or from about 0.8 nm
to about 4 mm [0025] In one enbodi nent the process
further conprises renoving the beads fromthe
di spersion of particles. Renobving the beads fromthe
di spersion of particles may be carried out by
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cawmp@aﬂﬁsaﬁakwimum@nemmmmnmgne5|un1OX|de cerlum
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Eﬂ@éﬁbo e | POt adistmee Hohat WPt adsi
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nhydrous |ithium hydroxide, Iithium hydroxid
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avai | abl'e.
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



[0031] In one enbodi nent the conponent conprises at
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agents, personal care active agents, or m xtures

thereof. In one enbodi nent the conponent conprises an

organi ¢ conpound, (such as, a nitrogen containing
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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



fromabout 10 nmto about 50 nm 10039] During

agitating, the powder | oose particles typically
waeleagaleoer ate. During the agitating process, REEUS2006/060707

powder may have a nean particle size ranging from

about 20 nmto about 45 mm or from about 40 nmto

about 40 mm Surfactant [0040] The surfactant includes

an ionic (cationic or anionic) or non-ionic compound.

Generally, the surfactant stabilises the dispersion of
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[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



phenol s, sorbitan derivatives, sucrose esters and

derivatives, sul phates or al cohols or ethoxylated
wW@bwoholess or fatty esters, polyisobutylene PCT/US2006/060707

succi nici m de and derivatives. [0043] In one

enbodi ment the surfactant conprises polyesters as

defined in colum 2, line 44 to colum 3, line 39 of

US 3,778, 287. Exanpl es of suitable pol yester

surfactants arc prepared in US 3,778,287 as di scl osed

i nr I@oh@/(ﬂlst@m}ﬂxhdri'pﬂlcﬂsoﬂ)tﬁmﬂcﬁnﬁ isncburdésngs sadlt gs sulphosuccinates

0044] I n one enbodi nent the surfactant is a
@ﬁ “Ssubstituted aryl SLil phonic acid (or

Swmq’natl%) o @boalkali « ﬁehﬁflfact(ﬁ]lt kial 1'11”@163%1{111 orfei @leutral or

or m xtures thereof. The aryl grou of the ary

sgp@ﬁ@mdcsua&iptjmhﬂyp]b@ll)pﬁéww wiol apapfatirgr al <4ln1e(mleth metdl The

a0 oBmar MR RECpRtey BT Bt i Fendl Yo RURIGHRS: meta
amcﬂ{de[s QAASIm Thendpndsiagar bybnd @8P&Emahl theankal kgl is sodium.
group typically contains about 8 to about 30, or about

100 err abbedinest theallghipgtearth mealdpeyeiurs car bon at ons.

tg’“%?? e'}’gogﬁe’“‘éﬂtbohﬂ n%l"tﬁlgasqii%@{a& s %xglet)ffH{v% ?f aCb(Q]yo lefin.

al kyl bcnhzcnc su hon

smmbmlnad@mplmldfda qm(ﬂ)@ﬂyﬁn ang lidei (jﬁ@ikoﬂlﬁdﬁﬂa@n@o ypropylene;
sulfonatesor condensed napht hal enes or petrol eum
SPP f/@ﬁ)g{t@g agopalmer geriy gt Fgmpg Ut DR eddglgadiene; a copolymer

?ﬁ&%\)’hc@t Mﬁsiscl ?x@d’\@]anh IS0 ?&@eﬁpﬂﬁktﬁﬁc@%él@& surfactant is

orn1o a neutr or overbased surf act ant
t oS8RI | yI'ypadat led thwi tdhna;m\wl Ioﬁl i lydbfoal camepresast tn polyolefin-

et al. CQ ﬂ|ka|l net al ﬁ I|th|un} Eota55|un1or
s% Pl b Ay P HRS JeRY) ?Iﬂéo“é‘ P/t et AFacisl Fudeen g gilgifnd/or
OfmRENES| UMe AByINEy Qiﬂpt‘ﬂdhﬂ%ni)e theyabkaldm r@ﬁl‘;ﬂxyh@ I‘GdCtdﬂtS
sodium In one enbod’nent thé al kaline earth neta

cavte¢hurher] goaef with wﬁéy@@dmawn@m dashred @Ma‘ta@tc@ﬂmt I s sabstratc

d}%r Vastu Ctdnt&c%h gca%ag) e]‘ %6%1% 8 mc%ucf;}an‘gtbg} aér%qups such as a

p@ﬂl Me)t}hw &Ne or @nl@ﬁﬁﬁie}dﬁ@x’fcod epk V@i lo@uiHaRut eae t@andinclude
but adi ene; a copol ynmer derived fromi sobutene and

i o gidic :begrunflraipd meer é’ofPOIB[C@dMDS]/hCTﬂ?}i%ai“ﬂ‘}’dflﬁ@ ester or
drﬁ:[ruIvX‘tl"i)\gclf Wer R ot I)@H{DYC qufd uﬁcet%?t@ thus mcl\]lc‘e (meth) acrylic

I nsu acyl |ng agen
fmd hesthyl €methe deitytatd, oairiancid 9t @nh aindé | OﬁUmarlc acid, itaconic acid or

anhydride, or mixtures thereof, each of which may typically be in the form of the
saturated materials (e.g. succinic anhydride) after reaction with the polyolefin.

[0049] In one embodiment 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



am noester. The acyl atng agent may be prepared from

carboxylic reactants (which when reacted with a
w@olyoiwds n gi ve the desired acyl ati ng agent, PCEUS2006/060707

substrate for the surfactant). The carboxylic

reactants include functional groups, such as a

carboxylic acid or anhydride thereof. Exanples of

carboxylic reactants include an al pha,

bct a- unsat urat ed nono- or pol ycarboxylic acid,

anhydnhae 2 6sd10disPersi@er muatine dheseafan BRI, elﬁoRf often from

carboxylic reactants thus include (meth) acrylic acid,

n@bwy| FW%KW)°chylate mal ei ¢ acid or anhydri de,

c itac acid or 1an tu
RT3 obo SRR 8 Yo ERPH S Bl Bpecini
t hﬁhﬁﬂtdé:r ah@@omﬁ(ﬂfult@icsﬂﬂﬁu@xenﬁ UaeinBi £ ranRihedrivdglee molecular
after reaction with theoﬁt @plef|n [0049] In one
0

e MSEHIt fRrging ﬁ@nbéb%| le$Q bogit delii0v at phitolf,800 tg about 2,300,
o YoM, IR0 3T S B3BBG VAL s

oprowpk @er @fjtienlaup wedghd (A0he 2o0Qs0 bLLEOR, t\ﬁ&@ﬂy @i gck2060mn about
nglcally, Less than about 5% by MEI%ht of the

VP SEBHL P elediiied 118 Wﬁkbztlh@ thaitV dt iovadonbll e gr alout 1.
hgygxmhlhﬁss than about 250, nore often the
pol yi sobutyl ene used to nmake the derivative has M of
atf005éhst Iabowt @S0Eadimhet plod ysuskabuhyl1enpolyseblmteoylnmqydm 2,5-

t he derivati ve. refera cont ai ns t about 30%

¢ Bt oy ticBoRet e Bute e s et Th s e mmdarent the
6QfeRfandt id %ﬁ%olﬁ@é{ﬂhylgﬁe@ Q[ccﬁp@uﬁnl%r’mgeﬁghﬂﬁlvc such as a
vi nyl i dene groups. The pol yi sobutyl ene used to nake
tm@Y@ébWVﬁmﬁv%WﬁwnhaVeOQdpbwy@wgp@ﬁgmﬁy I'Mmivhembodiment the
g%&ﬁfgrlé%sgsat%stdnpgﬁy ?66 %e OET%E?%C m?m about 6 to about

vari-ous e H@EBolylsobutene

|[ss)oswpst iCGthéredymicilh dsucm\r&sc(;arﬁmﬁrsbta n%lchbesuccmlc anhydrides
%lsobutene subslituent having er average

€@ aydrokysetht SUERIAL ﬁghsrckmﬁa@@t@ts pr5tiacigds aBeliisobutylene
is’uggcgw dOf V Htaré" )%%erg(gé@k?}%ﬁe 19%%8)&5 E%B&s{o%g t/% arge

out or about {6 about era
SgIOﬂ:p) mepgf)mmﬁltﬁellie aequdival entbydseicgldtrioftiviebeare taught in US
é%gzg glcally ranges fromabout 1.3 to about
Y¢g about 2. 1, or about 1.0 to about
]{0653d]0r ﬁpoxlﬂbt 1]61 Oc Qo BROHE (e ZurhOARLLohri®B€ 4 salixarene (or
enbodi nent the surfactant is
rﬁ@liwlsmbuﬁmeiti}d fodmhyfobr o] Salt)f uFlanshloneness defimid &5 an 01 ganic

pe taQ r m xtures there f Tn one quod
H strate d sa 1‘<a1d e. The salixarene may 76 represented by a SleSldntldl

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

pa— ——y
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or



surfactant is a polyisobutyle pe succinic anhydride

derivative such as a polyi sobutyl ene succini mde or
walee7itated8/es t hereof. I n one enbodi nent the suPCEHUS206/060707

is substantially free to free of a basic nitrogen.

[0052] Ot her typical derivatives of polyisobutylene

succi ni ¢ anhydri des include hydrol yscd succinic

anhydri des, esters or diacids. Polyisobutyle pe succan

derivatives are preferred to nake the netal base

di spersions; A large group of |polyi sobutyl ene succinic

anhydri de derivatives gor);taught in US 4,708, 753, and

US 4, 234, 43b. anot her enbodi nent the

surfact an ene (or salixarate if in
the formof| a net . sal i xarene is defiined
as an organj c sub > al i xarate. The

sal i xar ene by a substantially

| i near conpound conpri Sj | east one unit of the

formul ae (1 ; nd o f the conpound
having a termnal group o f fgrnulae (111) or (1V):
(rery (rv ch groups bei ng tinked by dival ent
bEAGI I (GhOPmpoWhd GivilBY tBenihReg®ap® re6rmeliifié enpnt (1v):
for each |linkage; wherein is about 1, 2 or 3 in one
enbodi nent ut 1 or 2; R is hydroxy| of©

hydr ocar byl g\ and j is about O~U, 2; RLis

hydr ogen or[é h ocarbyl group; R4 i% a :?procarbyl
group or & stituted hydrocarbyl gr hp; S about
1, 2 or 3, d at | east one R4 ¢ ont@‘hs 8

or nore carbonTatons; and wherein the conpound on

aver age cont ai (3%3Ieast one of unit (1) or (II1) and

at |least one o 1t (Il1) or (1V) and the ratio of

the total nunber of units (1) and (Il11) to the total
number of units of (I1) and (1V) in thel\gonposition is
about 0 .1;1 to about 2:1 L0054 The U %roup in

f Bicaraspy Pyingrinker ) divalpnbaridai nersrey psanvINCIHEY bR same

o(Sr ﬁl(tﬁl n?t tgf %H@n Illﬂf%% eq’vﬂe?elﬁqedc&.%goqpﬁ € QQ%H} Q)n)% embodiment

hydmodanbyﬂigs@upumqmbanmwdgmhﬂnogﬁomﬁnMDnmaﬂmnBO Wharp; R’
ou ri ses a OH graoup, fornul ae
ﬁw;{f 8 et 1 %&Cfﬁ’é{hﬁ’z"“ﬁy%r Xy HRIr & ‘éb%{c&réui( o Bebstiuted

C]ﬂjdl] §6jd1§ﬁ| HBYpI €1 @R 1, 3-0r 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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hydr oxybenzoi ¢ aci d. 4-hydroxybcnzoic acid or m xtures
thereof. When Uis a NH group, fornmulae (1) and (111)
wae@7derds/ed from 2-am nobcnzoi c aci d (of t encabdETUS2006/060707
anthranilic acid), 3-am noben/oic acid, 4-am nobenzoic
acid or mxtures thereof. [0055J The dival ent bridging
group, which nmay be the sane or different in each
occurrence, includes an al kyl ene or nethyl ene bridge
such as -CH2- or - CH(R)- and an ether bridge such as
- CR2@CRRthr a1 CriE IR) .OCHI(R) obewheic eic R, idsaramoakkdic geidup mixtures
h ang 1 to 5 carbon atons and where the nethyl ene and
e?%e? %ridges are derived from fornal dehyde or an
aljgednjde iy iingieht HeideiGAEep, @ﬁ)%ﬁsma# PR sthteant dibRrent in
tern1na| group of for mul ae (rlhl further
c6ftlaPpIICNEe, DICH\IgE gxydiet! Biyd ogr@u!pslexm Hege such as -CH,- or

nyar aly el RS Pl Bfe SRR g T —

t be mllm%nbulmhawgrlowmhhwh GORUPAdarEerBQhe RIcEISEBhe afll ether
nore detail ed description of salixarene and sali xarate

chedest iy 191 ydsbpes &umailabpdy o110 pldghyie hayipg|2ué fgearbon
metnads of preparation as defined in Exanples 1 to 23
(page 11, line 42 to page 13, line 47). [0057J In one
eisdi merditerhéhesirhact antup of Substantilabol yIVY Bethet cotit@ins 1

fre a fatty acid or deri ives thereof, such as
elt er’s‘/d“PWnE‘)‘ﬂéy%h‘B’élB? RERe LPHJ%‘E‘P?\&&%‘HR il8 ogerarbadimsnt of

arfeatil, ¥n @&l Qﬁ/@fox@'ﬁ{c&lmt 4¥BSs aFLeF?e%Em | 99%%]3 éx'f't%&pl%cnt of the

enbodi nent the surfactant conprises at |east

hylcrp@fé@n bydr ogub@thﬁltglemasaauylncs yirgdeohi & acirdsletailed description
rivatives of ol yesters. or r

(B US40 PG e Ral i UTRHE Bhb o e 2t ﬁég BI.

st furich @fetlicdls st @l hy démRQ fExadndh1ES €80 08, (page 11, line

phosphol i pi ds, Sq1(75uch as |l ecithin) and/or am no aC|ds

(bLkhpags 'Sali@sihcs) . [0060] in one embodi ment the
S@baé‘j‘:t ant ong%m?oﬁ'% T Lﬂlkeagmrfclt% 1sogubts "@36 ly t?”ree ojfo’% free of, a

eﬁaﬁ;rgi?ctﬁgegibglggx 25Q;s alkew, 306h dbeytérs500n aﬁl@tﬂmlﬁ)@l@nem the
as?l?t!llltmal?lp 1% otl?gr t%g? 2llJ thtt8yoaocxd or derivatives therecof.

[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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[0061 ]| The ampunt of surfactant and the total anount

of powder and the conponent in the dispersion nay vary
wW@egoo7a1shown in Table 1, the bal ance bei ng t hePCr/ysavne060707

medi um and optionally water. In one enbodi nent the

anount of the organic medium present in the dispersion

varies fromabout 25 wt %to about 55 wt % Tabl e

Dcnul sificrs [0062] In one enbodi nent the dispersion

further conprises dcnulsificrs, or mxtures thereof.

Exanpl es of denul sifiers inchkidé trial kyl phosphates,

poyethyl-ene—glyecols;—polyethyl-ene—oxi-des

pal ypropyl ene oxi des and (ethylgne okpgﬁﬂﬁPﬁﬁﬁﬂgﬁg/Of
oXi de) polyners, al koxylatcd al kyl phenokhﬁﬁ§ﬁ&§ or
mixtures thereof. [0063] In one|enbodi nent the
dispersion funﬁmﬁﬁv@onprises a co- drdlratLon coﬂbound,4
sye efr+-acene "”"'““emtad enyl sed‘

car boxy{‘é‘t G110Vt BRORATRST Or gahl SONEGFURD [ 005AY) ThE-OS
origani ¢ nedi ¥ RY,ecQMPri se an oil of Iubrlcating
vilscosity, a liquid fuel, a hydrocarbon solvent,
prarnaceut|caSu@Wxagrochen1cal cartli-2v |f lullds (2sdich; 5-25

as di aocti-hl.a il or fattrn, aeci A or ctorc thoroanf)
S, Urgest o€ 01— 0r—Fatty—<atrG,—01 ST ErS—thHerE€0)

or mxtures thereof. Typically the organic sol vent

cgngﬁg§g§“an oi | of lubricating viscosity or a liquid
Optionally the organi ¢ nedi um contai ns

Wﬂi%ﬂ] tylpu:o@l dnybq,(pm[eol disalitpetsinn {Wthor coamiges 2 cwtulddicrs, or

di spersio I n di te e ,
AR o he. or g AbGTURISIosu e WE S i1lhy phgsphates
Of)(.) ybﬂlyﬁdfn%egl%ols Wod19€thy ok B x@fesLpBIV b ERIdHE Ai860Hhd Yethylene
In one enbodi nent the organlc nmedi um conpri ses
ﬁXléﬁpl@lﬁylﬁﬂmpNﬁ&ﬁ iPRb Y8 cokprylatedudkylophenol nesinger mixtures
and synthetic oils, oil deriv ed from

hygrocracking, hydrogenation, and hydr of i ni shi ng,

ufooeB| nedn onefénmad iapd he-digidriied foithsr endpmiestait€9rdination
t hereof. [ 0067] Unrefined oils are those obtalned

d@qnéléqqlvi f F% étsnafleupaqmeor(cgg}ﬁp(ﬁg@qh@nyl 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.



source generally without (or wwth [ittle) further

purification treatnent. [0068J Refined oils are
waRwrhiar9g o t he unrefined oils except they havRChES2906/060707

further treated in one or nore purification steps to

I mprove one or nore properties. Purification

techni ques are known in the art and include sol vent

extraction, secondary distillation, acid or base

extraction, filtration, percolation and the |iKke.

[ BT Rdjneﬂhmédnehmsuamcohhgmukmmmnha&omezhahnéwremuhmk:

repr ocessed and are. 0o rocesses
R T T A R g R R D e o N O
ajg@eafdi ti onald bﬁl@ﬁ@cﬁﬁffﬁg t&¥nd ﬁﬁl@'ﬁﬂggﬁls@\%@&t &4y tve been
renoval of spent additives and oil breakdown products

[@UVIE)?]r Natted aln on¢ s>ru31@fmlpur1rﬁlcn‘a¢on rsgeptShtao ilmperms pae or more
I cants

cBEPSFG: T PUNGE ARG st s URPT Kalit o< Sl sotven

asx trddqidind sp@indeedini Ratich, abkl 510113/5%%‘(11{21(@@1‘ et@fion, percolation
aci d-treated m neral Iubrlcat|ng oils of the

p@ﬁhfﬁlﬁﬁc naphthenlc or m xed parafflnlc naphthenic
an e l.e re ’
er eJ)f qi%bufiﬂ«% oré!sn“ﬁ é{lslroglrﬂo B?Iaséa cl Tcim% c11 IC% usggfoalls, and

am@ amngined Gbyhyrdé@@@ef hﬁﬁla@ltd) $hossushd a@ obpmh yéiddCoils and often
t ct rahydr of ur ans, yneri sed and interpoly

olEf }dﬁéll((létllg plob%qs%ayy?céwé@ms p]éqe}(,&dotﬁy]e@ﬁagl otpspsele](tj additives
p&ﬁp%h%gg&gggﬂﬁyggﬁgscopolyners) pol y(l -hexenes),

| - octenes poly( |-dcccncs), and m xtures
tlﬂ@ﬂébf Mltklyal bérzeetes i1 maglngdld)denydlbleﬂzielme&nts include animal

radec enes dlnon
e‘fl IW@QE]/‘}L’;) Pl gpéélfLOI 3&{4}1 élll(llgl c& llelE)(l‘, Bﬁbn%l% such as
@H%Woﬁeun@bhyhﬁ'& §&ilv91(ﬂ|-1¥@h&!]w 8did-1Rdakad ﬁ'il?éiialdﬂugh@ﬂﬁ{g oils
ers and al kyl ated di phenyl sul phides and

dtelr ﬂvapavébmcanaibb@@n@n dr hoiell s fines- e@mhtbcmm twpes esd oils

h I bri i il
S R S T e S e

Hlowhpr Brapsch meaciinsilande Lyfu¢ahtyindRYe8/drocarbon oils,
hydr oi soneri sed Fi scher-Tropsch hydrocar bons or waxes.

[9(91@173}5 op lygicste qCUBPbeafmﬁ@S viodpeiiseyl #nglyinagreeleerised olefins
t&)@%g%&ﬁf&' ggl))&p(f} }C’Q{T‘ghlaﬁé)ﬂ %?ﬁo%gﬁéﬂy copolymers);
(Bﬂ'lykel—lh&’)@ﬁes), poly(1-octenes), poly(1l-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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The five base oil groups arc as follows: Goup |
(sul phur content >0.03 w % and/or <90 wt %
WG 20008688, Vi scosity index 80-120); Goup 11 PCUUHIN0E/060707
content <0.03 wt % and >90 wt % saturates, viscosity
i ndex 80-1 20); G oup 111(sul phur content <0.03 wt %
and >9 wt % saturates, viscosity index > 120); G oup
IV (al | polyal phaol efins (PACs)); and Group V (al
ot hers not included in Goups 1, 11, 111, or 1V). The
oi(ulphun ¢orteatd.ng Wi % ogd Qﬂocwhﬁ/n isgl@satan VARIOS(Hyou@eM >120);

GGr P gg 421'1]1 )01 ‘%Jl%h‘&]FFéWG{%B%J albcf}qoﬁ I\écgilt P@ers not included

VI11$@3§11}5$/I 113, Hm APIV S DHP o1, ofFuBHPatidg vIEOUR Edthprises an API
Goup LV oil and m xtures thereof . Alternatlvely t he

oidroep I, IQiBrR dht Py ilscBsouny TV s pren’ anl ART ngxbups [hereof.

Fﬁe%u@B% % ft’ca ulfgdo Josﬁg/ gnsz} f’]AIofélrem igua I’Ieglou Lglqgffxoup I11,

a@ﬁb\em!\/@@lrkdidtmm&es 'ﬂlikeed)ﬂ %]t@inﬁﬂ@é]yitﬁ@billdﬁﬂiulﬁlccltmg viscosity

hydr ocarbon fuel, a fuel (such as, bio- dlesel) a

nb%mw HLAPbSHOF &I GI%I.P I4 ﬁaﬁ%@dﬂew REPayresthercol
yahegarkon fuel may be a petroleumdistillate such as

a gasoline as defined by ASTM (Anerican Society for

THHI7I4I]19 airid: Matiérfuall 13)1ospeld:y fiilgatd enarb48nddoratitians. The liquid

dle el. fu i ne ASTM s i fication D975.
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gasoline, or a nonl eaded gasoline. In anot

eﬁﬁbdﬁW@ﬁhﬁﬂhéCBH@U&@HEMSI”W&wadeQQéb’ASéh4(Hh@ﬂc&nSOCMAy
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cantznthrhgmbetimogilttheniqud tfepl isepeepdadl gosodinicant a nonleaded
ggbégﬁﬂ@t q}l h@ll & 129(1(1’11}1%1[‘1]1 %gleLc uid lf% One. , 8 e?esit ®lcl. The

acarboxy C acl nitr amx

tiheireafrboT el nnmh&ﬁreoh:ﬁrrbanbélu @%eplamzll Md@gdﬂﬁi h@n@h:nocess for
et ha met hyl t-butyl ether, nmethyl ethyl ketone,
t &% E%tévrdﬂ?‘i“é 1B PEPF’éPFd‘/ &Y ?d%‘@C@FSlSoFHCﬁ?I aht'&e grigeher-Tropsch
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met hyl ester, ni tr omet hane es o
Hyﬂﬁmaakbwd tamd mnmﬂyygdmcnc)arabmmcdlmel @ ¢thel, udectgas ahimer of a

hanol and/ or, et hanol, . di es el. and et
FREP AP SarT o i PhAsbituE: Prisa o anroBrietehon fuc

aﬁclhaé’ﬁsﬁgﬁmno , ethanol, methyl t-butyl ether, 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 fucl
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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met hyl ester. In one enbodinment the liquid fuel is a
nonhydr ocarbon fuel or a m xture thereof. Industria
wo\ppiicwmps on [ 0075] The di spersion prepared byPE€hEsS2006/060707
process di sclosed herein is suitable for a w de
variety of applications txanples of suitable
applications include |ubricant and fuel technology, in
pharmaceuti cal, personal care or
agrochem cal conpositions, in coating or floor covering
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FTBszimﬂ: i@\ gankehoks, omgasmb@e ol 007 Ahtty mcaneoeshadin®sif. The
t he di spersion prepared by the process di scl osed

héf &y hingeeddentmadl b For shaphawentc cal conposi tions.
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I spersion as an active 1 ngr In"a s
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acjd, or ester thereof. The ac e i ngredi ent
cBRacaet )90}3]?8?]&88%'08@'])83? ”&fg%ﬁl?elélronoﬁsu@ active ingredient in

(h RGH ML RYe INNORGANING, SQLE h Qs gcﬂ?és(t‘ﬁ) 1aicx¥tz VY€id, or ester thereof.

|ngred|ent may be taken oral |ntraveno

adiht ntsvemedediont donaied anYMaﬂn&mé@@&dmgaﬁt or drug, (including
phar maceuti cal .composi tions _at | east pe of. .

B OREEoh oS0y bRt B e eraE Fugli Aty imtravenous
agdrhi@stbnd! 8dindBled. TR difRey g%ﬁ%fﬁéh@t@&ﬁehﬁ% idelpédRions has at
bloavallablllty, i ngestion tine, norphol ogi es,

ak,@wvuomy 06ommm@w@dprpeﬁ!éaseve;r amlwmtdle;sersﬂﬁbreel@fva Tteactive
1111%2 cirl%1o?ntT 1Rh6}cr)\€m eluotpleg:t‘rijlels mofrﬁ f %blag%r:lfabgﬁ%: 111%est10n time,

tive’l

nﬁefﬂh)bl@gilaﬁbicﬁvltp Mﬂitﬁﬂlc@tﬁéwa@@bl yniatuged airddft yTief disEersion
| ess than about 10 ng/m) [0078] In one enbodi nent t
cﬁ’isﬁéﬁ%m@ﬁubiﬂépa?laaowowém@f dews sllavs pioded user ef rmnj getive

Stbiahe dor Lislyondis, eSO Sghally By v
tdbost Apphgd/cdt i on by inventors Hobson

[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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Psail a and Spivey (US Application Nunmber 60/735, 941 )
Typically the dispersion in a fuel is useful for

waoensenowss open or closed flanme conmbusti on systREEUS2006/060707

Sui t abl e conbustion systens include power stations,

i nternal conbustion engines, industrial and marine

conpressi on engi nes and turbines (commonly conbusting

a distillate, residual or heavy fuel oils). [0079] The

di spersion prepared by the process disclosed herein
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and i ncludes snooth or show grain. Furthernore, the

dompPER agddaskdep it arHoraNenT YFeHr blo%yarei0as e complex grease
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soap contient gredase Is nd i's often used
dpelcsadd sintappireasatis @nswn and is often used in specialist applications.

[0083] A grease may be prepared by heating the dispersion of the invention
with a known grease thickener. Grease thickener chemistry includes carboxylic
acids, inorganic powders including clay, organo-clays, bentonite, fumed silica,
calcite, carbon black, pigments, copper phthalocyanine or mixtures thereof. In
one embodiment the grease may be prepared by heating the dispersion of the
invention with a carboxylic acid and optionally one of the other known
thickeners.

[0084] 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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[0083] A grease may be prepared by heating the
di spersion of the invention with a known grease

W@ biockeres . G ease thickener chem stry i ncl udeBCT/US2006/060707
carboxylic acids, inorganic powders including clay,
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thereof. In one enbodi nent the grease may be prepared
by heating the dispersion of the invention with a
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| 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 from
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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aut onobi |l e and truck engi nes. In one enbodi nent

i nternal conbustion engines include a 2-stroke or a
wa2@rnokees mari ne di esel engine, especially a 2PGI/D84066/060707

engi ne. [0087] The di spersion prepared by the process

di scl osed herein may be added to a lubricant in ranges

fromabout 0.01 Wt %to about 50 wt % or from about

0. 1w %to about 25 wt % or fromabout 0.5 w %to

about 10 wt % or about 0.75 wt %to about 5 wt %

| Gog8Fsants one enbodi ment a lubricant or fuel
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%)@U’ua PRl YA BRbolMRintahk Yinde ROl Y (GLAY %&%@H‘s&e)at least one
dispersant derived from polyisobutylene, an amine and zinc oxide to form a
polyisobutylene succinimide complex with zinc. The polyisobutylene
succinimide complex with zinc may be used alone or in combination.
[0092] Another class of ashless dispersant is Mannich bases. Mannich
dispersants are the reaction products of alkyl phenols with aldehydes
(especially formaldchyde) and amines (especially polyalkylene polyamines).
The alkyl group typically contains at least 30 carbon atoms.
[0093] The 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 acids, hydrocarbon-substituted
succinic anhydrides, maleic anhydride, nitriles, epoxides, and phosphorus

compounds.



[0090] In one enbodi nent the invention further

conprises at | east one dispersant derived from
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nol ecul ar weight in the range 350 to 5000, or 500 to

3000. The pol yi sobutyl ene succinim de nay be used

al one or in conbination with other dispersants. [0091
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1@ fRn ARther 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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Ant i oxi dant [0096] Anti oxi dant conpounds are known and
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walephemgbanm ne), a hindered phenol, a nol ybdeneRem/us2006/060707

di t hi ocarbamate, and m xtures thereof. Antioxidant

conmpounds may be used al one or in conbination. [0097J
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g\glte lgﬁca qn OC]‘CHFSt dl t%glg)h% S 0133%81 é)?r;g@ ! t%?&ggp 4,758,362
agent, 9)@%@7{)6@@@% @lmlb@bbﬁnaet tMERIundY eMds nichied MAef @aking
sul phuri sed ol efin, sul phur-containing ashl ess

alReML wear addltlves met al

ORI AL TDRRPDREE LD, B9 LMt n e

C&m]piuumdd olsﬁﬂhnalsldé mlﬁ)p:}aéllimrt&ttﬁ cast SbSutytdmlcquaﬂﬂaa&Hh&dne,

m des, thiocarbam c ethers, alkylene-couple ,
e bRt snonRy: pics s awv@qcaﬁl% hﬂ%@&ﬁb%mmlecy tridecenc,

q|e§Hcli&l%hgeﬁent&&@@l@@hmﬂ?&c@ &hﬁ&@?ﬁfegé@to%Icﬁfé@éL?é NePlecenene,

compounds’ may be prepared
nonodecene, eicosene or mixtures thereot 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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reacting a dithiocarbamc acid or salt wth an

unsat urated conpound. The dithi ocarbamatc contai ni ng
weorpouweds nmay al so be prepared by sinmul t aneouBCEUS2006/060707

reacting an am ne, carbon disul phidc and an

unsat urated conpound. Generally, the reaction occurs

at a tenperature from25 0Cto 125 0C. US Patents

4,758, 362 and 4,997, 969 descri be dithiocarbamate

conpounds and net hods of making them [001 O 1 ]

Exeoumpi3¢s of asuilicabbtebaliefenns tidhakhivay beivsualk phlg;mwils&ldy be a

to forman _the sulphurlsed ol efjn includ

e pyl e
bitaPeERE L 1 8B yP¢ Ak AIBRHetEDORE At CHEC& féh%md Containing
0gHanes s NORGNE atd#r‘ NSt QIQLEW%LS@P%?C?%%W&”%CX 1raliphatic

tridcccnc, tetradecene, pentadecene, hcxadeccnc
hemba@gh@meuiannadecﬁmegoﬁanadﬁmenenbﬁanmﬁbne@ewéplthehka

e m xt ur.es ereo . one. enbodi nent : )
e oRendre MentldEcena R Seeindr Ut dqubenkhas. in severa
n@ﬁ%@@ﬁ%ﬁb (RInC O$@ NS 90r oMBLYIres driey epgo Wg[ﬁth;%rl’:cm of said
dimers, trincrs and tetraners are especi al | y usef ul

oh@ﬂumes Wllq @hnmtnwemwxr a@ldéfGCﬁPWI%@ @onocalboxyhc acid)

AL uct of '

wgnc 9 1 rs R4 % tgltog‘c 3%1 %Eypa{ga ?yu Pf”r%l%% ﬁﬁa‘il 14 to 20

[ @Ql@@]atcﬁcﬁﬁt hefangli@s st @ﬁb@idﬂ/llﬂhti&%@ﬁic ol €flbfedan6lcuges, stearic
fatty acids and their esters. The fatty acids are

oaftlénla@btc@pﬁb@eh%wvég@t%ﬁue@ #if- or animal oil and
(Rj]% ’ ! Bt (ﬂE aﬂwplu tcﬁ)olgzu(fﬁgb%‘d A QB 1s gxt?}gglgﬁ& Aimbers of

e fa aci s and their esters 1 nc
t allcghg'lo:ce(]m%saouml é’lotyh@zdiid,a 1¢dhodd 01c¢udiicetdy gpal giiy¢adk eincluding
acid or mxture ther Oten, the fatty aC|ds
obraihed’d rtswtﬁv H%.a ycq 8l Pw@wleﬂep@é{ﬁ ts siqludigg eaH1 and

eltpagf:c%tyq gﬁgogl | 1y Hﬂf lb‘a‘f{‘ﬁqt t@}%@,d Ihe O(g?m Q%tlb'irt@l, arabitol;

nent y aclds and/or ester
amlenmtodedswmkﬁ olfafcltm [90110@3] cyoloamotieerdielybedithentl, and
the ashl ess anl ent may be a nonoester of a ,
DOy IV GREO s BFIISE R0 LS Doy RrE AETH - of (et dhE aalee! s
%@t}@l [dHeNG 11t Qriddhy GAEDOR cAL OFF e/t @Brtifee FRARES(Bitol or
a pol yol and an al i phatic carboxyllc acidis in the

f@i’ﬁhﬂ@ﬁlyahrmokt ure with a sunflower 0| | or the like,

e present. in the. fricti d|f| tur
VY?)O?B ’ng comnéné\c;létrllgl av%alalunen %oc kilgwn ¥ce10

2@0h6o 85&3”% b2lci@ @0ineRidghdo pes @efﬁenDByS’a@lghﬂbthw €hemical
The aliphatic carboxylic acids (especially a
nisecarbmseyel @ogeplgyte, along with 35 +'5 percent glycerol dioleate, and

less than 5 percent trioleate and oleic acid.

[00106] Other performance additives such as corrosion inhibitors including
octylamine octanoate, condensation products of dodecenyl succinic acid or
anhydride and a fatty acid such as oleic acid with a polyamine; metal
deactivators including derivatives of benzotriazoles, 1,2,4-triazoles,
benzimidazoles, 2-alkyldithiobenzimidazoles or 2-alkyldithiobenzothiazoles;
foam inhibitors including copolymers of ethyl acrylate and 2-ethylhexylacrylate
and optionally vinyl acetate; demulsifiers including trialkyl phosphates,
polyethylene glycols, polyethylene oxides, polypropylene oxides and (ethylene
oxide-propylenc oxide) polymers; pour point depressants including esters of

maleic anhydride-styrene, polymethacrylates, polyacrylates or polyacrylamides;
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which formthe esters arc those acids typically

containing 12 to 24 or 14 to 20 carbon atons. Exanpl es
w@Roocarexyl i ¢ aci ds include dodecanoi c aci d, BCEHEHS1006/060707

acid, lauric acid, behenic acid, and oleic acid. [001

04] Polyols include diols, triols, and al cohols with

hi gher nunbers of al coholic OH groups. Pol yhydric

al cohol s include ethylene glycols, including di-, tri-

and tetraethyl ene glycols; propylene glycols,

i qui ddichgn dli]()diﬁtilrsi anbmidng étttfyap(ridpiﬁlieﬁévgﬂ yla;qjj 89 amines, esters,

cer.ol ;

ut
BTSN Pt P BNy P Pl gLt acids ana

cwel\@n@xa&e Sliy@hines rantihin ihielsal t@ﬂdam@m@@pwrm bhdi@d $hay also be
i ncl udi ng d| and trlpcntaerythrltol O'ten the polyol

i 4sell @t thgllehiecagl geble] competiighene gl ycol , gl ycerol,

S e hri n

8(86’1&;7? _I_"E}Pe 2%1&&;&%{1 %119] 19" S%@?eﬁlﬁgg%getn{t 140 Efn the mxsentxon
" ghygceealmpionand eat ex hdLS;tlbelahé\a&d nboilitéhﬁ:ddddte B®it+th® scope of
percent by wei ght of the chem cal species glycero
nﬂﬁﬁBV@&ﬁgl along with 35 + 5 percent glycero
dE%U@@FEESand | ess than 5 percent trioleate and oleic

acl 06] O her performance additives such as
cBnm@sﬁbmIbnhnheiof@mmashumlng octyl am nc octanoate,

AIERT Gt Rt bR AR EGER A SPETES o aF i Rsgmle 1

Ped MAMENE (i) Rt @isl Q)%@Qto'nﬁﬁ)‘h@ﬁls dinel [%:{{/d‘@ @1‘?15'4%3(5112\!@1% Bfdium
ben/otrlazoles 1,2,4-trialoles, benzi mdazol es,

2ar] kly @smhﬁﬂgbghznmpd@'ﬂ@q:cbg opr a sluny weighing about 15 kg using a

cBBorer DORT T A AT R Lo b Py gL T By

amulqptel @@I@I \lvyA\B WG aggdeatiRind@inG f 2ifdchid NGtgbB&s and a
trial kyl phosphates, polyethylene gl ycol s,

PSSty [1B1§e0 IO‘)QO(%§O ‘Ekﬁlluy%r%ré‘yqlléﬁléeeéfoa‘é@uéﬁdnS‘ . Further the
dﬁhm qI18 oz?ﬁddcﬁ or Pr(%las% b Qgﬂd‘?tsgnsp%}l %GBEt%nm%P[heps%uﬂ:t for all

epressant’s |nc ud ng esters

ahkydsiode- stepnede, ﬁ@kwﬂembaqnyh@te&;1@@hy@@nyﬂ@tﬁazaﬂ the
dSlyacryla es;and friction nDdIerrS i ncl udin

FRFTeian WHFS%% detremingd! ofifr cegling sy é}%l“eb%éaa7éas?altlc I¢ Size
{ RbdYsdrMHRARLIRGSns 19@@%%@%@ hoapfeoduct s of

car boxyl i ¢ aci'ds and ene- pol yam ncs and am ne
da¢fesenot Eaclakmﬂaaho&hahmsumnaibudismsamrsabso be used in the

l[ldmbﬁantf\ %rlspfeys?(l)n 1S rB)tgg"IuFed %y milling about 50 wt % Magnesium

oxide, Magchem 40 ex Martin Marietta, in the presence of about 40 wt % 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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[00107] The foll ow ng exanples provide an illustration

of the invention. These exanpl es are non exhaustive
wapw7atwIhot intended to limt the scope of theCT/US2006/060707

i nventi on. EXAMPLES Preparative Exanpl es of D sp

ersions [00108] A series of dispersions (Reference

Exanples 1 to 3; and Exanple 1) containing (i) at

| east one conponent, (ii) a powder, (iii) an organic

madl um and (|v) a surfact ant, arc prepared froma

s RgtergnegeEyhiplg Sxidy Dispogian | ab scale

Dﬁﬂﬁm afiﬁwawové%ﬂ)@ew EHJWAE%W R0 ik g of geripy oxide
0(Bom), Oabauk CONivA % oyt ton & baads] ang aBothi€si d@tn%i‘of laN®irfactant

of about 10 ninutes at a ti p speed of about 8 nms- . .
FUralkeleinhaniig | prigr tdstasifiesh gvigh h%t(dl@if%hkélémllﬂ@eﬂlano I'he

08& LItS pﬁde{C?GSSHPVS': %inwg‘ldéy ﬂgﬁl"ltﬂopd][‘lr? efeg;t% ﬁl T@cll(,] than about

parznbnﬁicemss ze of the dispersion particles is
determ ned after cool | ng b Coul ter(r) LS230 Particle
e Kpcmple i d higed! j Pépared are pourabl e.
rence [

B[l o AR o epé‘l?édl‘éﬂbgﬁﬁ? o g o e
Magresisuiraxd dePrdfagehent dondxs Mas Bi il H‘ﬁfinﬁtptraduatmas hanetal

presence of ~about .40 wt. % 100 base i_I . ng abo(g(iJr 1Q (
Wi Ctght ratigp !l Eﬂa%gﬁs‘%ﬁiéf’i@ <o ﬁﬂé‘?ﬁ”& ; 18 PF et Torms a
They di SRS SioANh RASHIWE 1?05 sniff\y Feadl s@?}(ﬁﬁ@glﬁm% pRGLLE! e
si ze of greater than about” 0.46 m crons Reference
Edoan@se)nzhas hriospe@xpdervBiagpemnsan @artfdd@kizL0df Arcater than about
di repared by mlling about 70 wt % of
Rt 3he0 ¢ R

BB "domercial Iy avail abl e from Bayer

aExﬁQMfeelr.rlQ?féd’MJ@tcﬁQ)m@&@Mh 18 wt % of 100 N base oil
and about 12 wt % of an al kyl benzene sul phonic acid

sio0f &2k art hrepensinlspiepaison jsareparédynaivedian iavepagder form

gﬁ%%neﬁ%ﬂ% o% (?@Excﬂcq ll%f]é}g{ S%g(rglra&:%h&? 3)2\%{% eZ&)m FhEMSultant

erence per sIron
three metal powder is then added to about 10 wt % of a succinimide surfactant,

and about 39.6 wt % of SN 100 base 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.



f001 11] A dispersion is prepared by mlling about 50
wt % of cerium oxide (CeO, about 40 vt % of 100 N
wha®a/1oi6b8 and about 10 wt % of a surfactant (pRCHUSDE/M60707
amo ester esterified with 2-(di nethyl am no) et hanol ).
The di spersion particles have an average nean particle
size of greater than about 0.46 m crons. Reference
Exanple 4 : Three Metal Dispersion [001 12] A three
nmetal dispersion is prepared by bl ending portions of
t Hélup?rfgdu ct s tbdreneulerstodt gpatlat inventixadpkescd htwiBis intended
he final prod as a ht rati f
g seeParm B Rl sPaRe 3r Tah o M8 seoPs of 1 sppenslsgyclaims
forns a stable dispersion that shows no significant
strati fication after 12 weeks. The di spersion has a
di spersion a erage nean particle size of greater than
about 0.34 to about 0.40 mcrons. Exanple 1. Three
Metal Dispersion [001 13] A three netal dispersionis
prepared by blending in a powder form magnesi um oxi de,
cal ci um hydroxi de and iron oxide (Fe2Q3). The
resultant three netal powder is then added to about 10
w % of a succinimde surfactant, and about 39.6 Wt %
of SN 100 base oil and about 0.4 wt %o f a
denmul sifier. The final dispersion contains 37.5 wt %
magnesi um oxi de, about 10.5 wt % cal ci um hydr oxi de and
about 2 wt %iron oxide. The resultant dispersion is
pourable and with a nean particle size of about 0.1 4
to about 0.2 mcrons. [001 14] A conparison of the
nmean particle size obtained for the invention (Exanple
1 of about 0 . 14 to about 0.2 microns) conpared with
the Reference Exanple 4 (mean particle size of greater
t han about 0.34 to about 0.40 mi crons), denonstrates
that a dispersion prepared by the process of the
i nvention has a | ower nean particle size than
Ref erence Exanple 4 . Therefore the invention provides
a process for preparing a dispersion with a | ower nean
particle size, or a reduced agitation tine, or
conbi nations thereof. [001 15] While the invention has
been explained in relation to its preferred
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enbodi nents, it is to be understood that various
nodi fi cations thereof wll becone apparent to those

w@Riorhed9s n t he art upon reading the PCT/US2006/060707

speci fication. Therefore, it is to be understood that
the invention disclosed herein is intended to cover
such nodifications as fall within the scope of the
appended clains. What is clainmed is: 1. A process for
preparing a dispersion of particles, conprising:
reducing in particle si/e at |east one conponent by
atl 5£e conponent in the presence of (i) a
5F%$31 'beads; (ii) a powder; (iii) a surfactant;
and (i\V) aliquid mediumto form a dispersion,
mhereln t he partlcles are uniformy dispersed in the
liquid msdr\umoczss whevrppame_zsg dfspetsaimmot, pashielesi womprising:

a?éllélg p%} I’ensi ie al‘\:\\ﬁ, te?%f %%B;P%g\ll\ggy aghtagy%éhe component in
cqmg{a@ak@aﬂembcophmn9rogam@s (#) a pbRRICRI(PELES SuPhctehtabm (iv)
1, wherein the powder is |norgan|c and the conponent

i 8 lotydninedius to Theempp cherpssion. aiharam 1the wivetiglicp arpeuniformly

g?@@gseg ?ﬂmﬂqﬁquﬂh%ﬁﬁe both a netal base. 6 . The

€ssS O erein the netal base conprises at
| east one Ohe Pagieesioinihiydrioxiveieeincagiciting bydpoxdsdeet or dry
cal ci um carbonate, magnesi um carbonate, cal ci um oxi de,
nB§ReSFUm oxi de, cerium oxi de, iron oxide, sodium

carbongt e, 'Bl?@gfo%@%@éfcﬁﬁlmma@vﬁmeﬂ?ﬂ?c:ﬁ‘do)u C\%BQHQQB mponent are

pot assi um bi carbonate, potassium sodi u
hyathaxbogenicanhydr ous I|th|un1hydrOX|de I|th|um

hydrOX|de nohydr at |Itﬂ] P1car onate lithiu
oxi de, cop &t PHEESERPEC lagin | WHeHEEs 1%3?\@6?f ]5711101g|cﬁ1é0 and th

PEARESTnPls Glgahmm 1, wherein the conponent conprises at
| east one of Iubrlcant or fuel technol ogy additives

phar mazeut Tleabreasesd vé chgent s whargiodhe miosaler gatli samponent are

%%ﬁﬂ%%qeﬁ@%%&nal care active agents, or mxtures
‘} 45The net hod of claim1, wherein the

sur f acg antThagroachydr ophh |3 GhkiP@phd hictalbpdsanemprtdeBht least
rangi ng fromabout 1 to about 40.

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 claim 1, wherein the component comprises at least
one of lubricant or fuel technology additives, pharmaceutical active agents,
agrochemical active agents, personal carc active agents, or mixturcs thercof.

8. The method of claim 1, wherein the surfactant has a hydrophilic
lipophilic balance (HLB) ranging from about 1 to about 40.

9. The method of claim 1, wherein the surfactant comprises at lcast

one of hydrocarbyl substituted aryl sulphonic acids, a polyolefin-substituted

acylating agent, or salixarenes.
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9. The nethod of claim1, wherein the surfactant
conprises at | east one of hydrocarbyl substituted aryl

waeiophowdg aci ds, a pol yol ef m substituted acyl BCT/I§006/060707

agent, or salixarenes.10. A conposition conprising:

(a) a dispersion of particles obtained/obtainable from
the process of claiml; and (b) at |east one nenber of

the group consisting of an oil of lubricating

viscosity, a grease thickener a liquid fuel, other

per f or méance Aaddotpveson andmprixingr esajt her éspersion of particles

obtained/obtainable from the process of claim 1; 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 thercof.
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