TI TLE H GH SOLI DS CONTENT DI SPERSI ONS 5 FI ELD OF
I NVENTI ON The present invention relates to a

conposition containing a metal base; a SuiiéElﬂﬂi%_Eﬂ______
organi ¢ nmedi um containing | ess than about 2 wt %o

water; and optionally a carboxylic acid. Th
i nvention further provides a gr ocess for MHI #’mym”m
conposition and a nethod for its use. 10 BACK

THE INVENTION It is well known how to prepare a ~'*!%*

di spersion containing a netal base that is normally
insoluble in an oil of lubricating viscosity such as
[ithium hydroxide. The di spersion containing the

met al base has a | ow sol i dEIEBtent (i.e. the anount

of nmetal base to about
10 wt % 15 Aﬂéﬂyéik?‘gf%i%ﬁﬁ?%% %%%E%S? PN ol ds
content 'greater than about 10 wt % are unstable
wi t hout the presenceggﬁégggﬁﬁgggggggﬂi of surfactant
5to stabilise the di he netal base
gr oppi %aﬂ%semﬂv&mmragtes&damemposlﬁbsoomtalmwaamald@se a
i spersion contains _a |ar unt [
( Stleianih 2p;oFEa TEABR ARG U PS B ?@3‘& it B oAl ing
BB nk11PASRRbSA ik ORid. Smeaﬁﬁzenﬁm falitsgreproividps 20 podcess for

sald dispersion difficult due to the volunme of the
medtling thepompepitier end & medhoddprdls Wke di spersion | ess

o €nvi ronnent al | ygiicirenebyNaNGFEREE TRVENTION er nat i onal
Publ i cati on WO 047026996 di scloses a _fuel additive

corrposﬂt iowebdpapnelast (¢ BHREFNG dIsReERiar COREYYRE ¢ agmetg) base
tﬁ(?to & ho At goﬁgﬁhﬂé maanngltl abf idHRfcaRing ®1ﬁ)éﬁt}ﬁrsuch as lithium

aining c ound I quid soluble in oi

d' | ispeosént Tha clweisiny mtawnadha mafitalehasg hag &l Pvaiql@ésmtem

@r eﬁfeea \ b8t ?AE%. 82084 11 8isfL 3P SRicALLH tohstal 10 wt %.

or a conprising a magnesium hydr &
15 vv| Ahlispessidn d§ thiotypentithod sgBls eenjent &Sé‘%téléﬂ‘lancﬁbo}l%g@ wgf o are

Bg}%&&a} | lgf?t gu he %stehé/e of 5”&% nﬁ’ﬁétﬁl@%f ﬁ%kﬂaﬁﬁtd eiabN¥ek the

eS a conposition cont ai ni ng an
oi h1spérs1louh1gamalt ﬂhagnamlélaes dtopping optegyi foypdng gediment. e{\lso a

oL b L S TSP g an

I Ngt UMeisatiy dikcaditl) aralf this 1h§dchsobrar($epl}’€§?(;mrs§ymm @nd glispensing
20bI Cta ga%) Ial%%grsmn da Hicuﬁ due to the volume of the medium. Furthermore, this
makes the dispersion less environmentally friendly and expensive.
International Publication WO 04/026996 discloses a fuel additive
composition capable of reducing vanadate deposits. The composition contains
a metal inorganic oxygen containing compound, a liquid soluble in oil and a
25 dispérSaﬁt including fatty acid or ester derivatives thereof.
US Patent 3,067,018 discloses a colloidal additive for a fuel comprising
a magnesium hydroxide with a solids content of 35 weight percent or less of the
colloidal additive. ' |
International Publication WO 03/044138 discloses a composition
30  containing an oil of lubricating viscosity, at least one emulsifier capable of

forming a water-in-oil emulsion, a base and optionally an oil insoluble solvent.

- The base includes metal salt of 2 hydroxide, a carbonate, a bicarbonate or an

*G00002*
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am ne salt of an organic acid. The conposition does
not disclose a dispersion wth a high solids content.
Furthernore the dispersion is suitable for marine

| ubricants. US patent 2,434,539 discloses that a
strong netal hydroxide nay be, 5 nmade nore reactive to
hi gh nol ecul ar wei ght organiczfatty aci ds by heating
the nmetal hydroxide crystals in the presence of a
l'iquid hydrocarbon to a tenperature and for a
sufficient time to drive off all water of

Kﬁﬁ@kél? af LPB; (%mi% amdat TRe LSRRI RSs nBb@NE0sly Gisp&sSion
atent 2, 394 di scl oses suspendi ng .an al kaHFefOY marine

otwidlt 2 high selfsisrionteaht Farbergers hendlap%ﬂn Bt
I |%<[cgnged| um and nechanically commnuting the al kal i

in ol until a predom nant portion of the particles of
al kal i US patsni @3483% difclasenhat e strongsmetal hyfixide may be

t t
o e e BBl o bibp AR MESLIEh orBRHE (HARTR by feating the
ccmaehthydtoa:die Tystdugouthes ptesericonobfa [liquith iriteperberi te 2
act tu
niterpralfdnd PG o Bl SREO Aeel) Betiflcsgion i

pn&pamnpgamnaﬂxaadOﬁkbases by reacting an organlc
carbox c acid and m xtures th t

con?‘gwt PaPRly’ %E{% %@S ‘EBTSlﬁ o usc'ﬁengllnﬁal | earu?aq 8 Bier
h)’ﬁﬁf’@ﬂﬁﬁdﬂldnﬂ aghe esamaem‘twanhaﬁhdl tvcerd s i mdsametchamnany

|1 quid reacti nmedi.um ri,sin cetone.
pr‘ié’ Piguting the F!lgnll ﬁ’&l”éla'r'ﬁg n‘gTefioV‘ffg‘PEB%Qnt%e h‘f/lpaftlcfles of
t ek AP aPasOlowdiL Sl crobRtRa e fize.5 Thd Getulidnt slkall &ssthew uaed to

process for preparing a lithiumsoap thickened grease
WHNE¥E E6#Si sts of heating a nmixture of oil and a

li t hi uryPas@nt 4,078134 RAbs b0LEasethafuriteat ubiggtah®ncentrated
resul ting m xt ure_at a tenperat n the 25 range of .

1130Eeeys Sebgton iy ithiun fydrekidn dy aaf%% ECACUOT, B PIPTISing

Af hefidihgufeease is formed it is subjected to a
honogeni zation/m | ling process resulting in a

gr ease.U$ paigpiufd3He0y é@?tF%iEﬂ ) n%eéh%ﬂ%%?répﬁi‘@p%’taglagg greases

O3lfih S0 Wrégﬁmaczi}b&’ﬂd&odcﬁdj%ts &0 @R milhieesPheseNivith a
n ent1on provides a ger3|on conposi tion capabl e of

BOcqmccmraﬂcd] gqt@ou%mi@mrt ponlkeli metal hidgrxidoin @s rEeRRenel a0
lPUHR . 57180 Sl puat R snermagiane
t hd)ﬁ:tlhe mergdnie sajt imasesavdimuyialdtafitke sopher grease.

US patent 5,236,607 relates to a process for preparing a lithium soap
thickened grease which consists of heating a mixture of oil and a lithium base
to at least 100°C, then heating the resulting mixture at a temperature in the
range of 110°C to 200°C until a thickened grease is obtained. After the grease
is formed it is subjected to a homogenization/milling process resulting in a
smooth grease.

It would be desirable to have a dispersion composition with a high solids
content. The present invention provides a dispersion composition capable of
providing a composition with a high solids content.

It would be desirable to have a dispersion composition with a high solids

content capable of being used as a thickener for grease manufacture. The
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3 present invention provides a dispersion conmposition
capabl e of being used as a thickener for grease
manufacture. It would be desirable to have a
di spersion conposition with a small particle size
with a high solids content and with a | ow viscosity.
The present 5 invention prov?des a di spersion
conposition with a snall particle size with a high
solids content and with a | ow viscosity. SUMVARY OF
THE | NVENTI ON The present invention provides a
%Eémmh%rﬁ{bn%mﬁéssé Hﬁpé}m@h%gﬁﬁ)%hgﬂn cab14 QfF (b@)n sed as a
base sel ected fromthe group consisting o (1)

ahinkengr faryedeasg eaufaciurg. a netal base other than a
met al th%g{ll(axf)éjgesi%%?e tdThXbelh &fis FE%r?QI)m (R*ticA with a small
sur f act ant an organi c medi Um cont ai ni ng -
lpegle biae vsatilozuhlg@ mld%@ftemmné-rwnh wHeveiliscesiyd Hhe aresent
ba [

3BRGH0R PORSE L A Bplon ok {5 0 S B FRERLe SR it o
nﬁgkaiolidydomxmtctmdvattdamwwseo:sit]yds content of greater
than 15 wt % wh . her than a
nmet al hydr oxi de%&ﬁﬁ&?ﬁx uigﬁ%ﬁ?ﬁlﬁﬁzne enbodi nment
the i Muentrésent frventier pyowvies desonspdsitivh @empnsingi odispersion
é{)grrprl sing: (a) a dispersion conprising: (i) a

rfactant other than a fatty acid or derivatives
t her eqd); a fkta) bade SEEALd Bamahavkiolip domsitings>fcont ent  of
greater than aboyt 35w % 25 of the dispersion; and
(iii) arfVor &Mt %lLin{?F‘Eﬁ?I containing | ess than about 2
W % of {t @hmetaldyask &thdr tRard 4 fidtatlhjdi6kide; Eagd i nventi on
further provides a process for preparing a conposition
30 conpri si HYXUFRS taeres of : (1) nixing (a) a nmetal

base; ) sidfastdhf; agd ant and (c) an organi ¢ nmedi um

(c) an organic medium containing less than abouat 2 wt % of water,

wherein said metal base is present in at a solids content greater than
about 51 wt % of the composition when the base is a metal hydroxide
and at a solids content of greater than 15 wt % when said metal base is
other than a metal hydroxide or is a mixture.
In one embodiment the invention further provides a fuel composition
comprising:
(a) a dispersion comprising:
(i) a surfactant other than a fatty acid or derivatives thereof;
(ii) a metal base with a solids content of greatex than about 35 wt %
of the dispersion; and '
(iii) an organic medium containing less than about 2 wt % of water;
and
(b) a liquid fuel.
The invention further provides a process for preparing a composition
comprising the steps of:
(1) mixing (a) a metal base; (b) a surfactant and (c) an organic medium

containing less than about 2 wt % of water to form a slurry:
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contai ning | ess than about 2 wt % of water to forma
slurry: 4 (2) grinding the slurry of step (1) to form
a dispersion; (3) optionally heating the dispersion of
step (2) to a tenperature to about 40C to about 190C
to forma finer dispersion; (4) optionally reacting
the di spersion of steps (2) of (3) with a carboxylic

5 acid containing about 2 to about 30 carbon atonms,
wherein the ¢ arboxylic acid is a nonocarboxylic

acid, a polycarboxylic acid or m xtures therea, f, and

opt i onal .t ' k1 .Sq; fer substituted
with S?U%%§“¥§ %gﬁég8?%@%@3%ﬁ§g?3§3ﬁuﬁﬁggup, an ester
and mi(XXantiesaltyhlesatiog theBEapar<ieDo THRSCIA) BOTR GRIOFT a4 to about
I NTI,ON ofhe .present i {on provides a
04%5%??3116%&00%%; ES angn%{ o) [ g’%g)?%i on o f: (a) a nmetal
base &) @tiorally reactirghtie disperpios ofistent (2D @r 6¥): withi 3 cagboxylic

net al hydroxj de;, (i} net,al e t :
S Sy T 8 P R
St bagdagidkyliemdd, (acpol partoxghnadd nestiximes et fiand opderally
t han about 2.-wt .% of ter,, wherein sai.d I

e Brbogrie 45 i rukhgrpobaeCley Wi B RpL a8y ER'a ARy
Skoi¥, afteSbr ddaanRaIROSEEDON When the base is a netal
ngafx;gahZOTand %t a S°'hﬂ§Nﬁ§FH$ﬂ$n95E ater than

otHer—t —a net al
hydr oxiydepredent $nv@nfibx btfvides | csiyosRIvROCHNIRBting hedispersion
invention further provides a fuel conposition
cdiprising: (a) a di spersion conprising: 25 (i) a
sur f aq%)amne_ai B&Yke stidgad ofnAtht ¥rodf ehstind@fi vat i ves
thereof; (11) a nmetal base wth a solids content of
greater (hanragalhydsxid® 9% of the dispersion; and
(111) an;8r ganie vRdlbMB HANE alefi Agurbeias, dhan about 2
- Wt @6of0§aterf and 30 (b) aeliq%?d f uel
((iii) mixtures thereof;

O

(b) a surfactant; and
(c) an organic medium containing less than about 2 -wt % of water,
wherein said metal base is present in at a solids content greater than
about 51 wt % of the composition when the base is a metal hydroxide
and at a solids content of greater than 15 wt % when said metal base is
other than a metal hydroxide or is a mixture.
In one embodiment the invention further provides a fuel composition
comprising:
(a) a dispersion comprising:
(i) a surfactant other than a fatty acid or derivatives thereof;
(i) ametal base with a solids content of greater thax about 35wt %
of the dispersion; and
(iii) an organic medium containing less than about 2 ~wt % of water;
and
(b) a liquid fuel.
In one embodiment the invention provides a compositi on comprising a

dispersion of:
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In one enbodi nent the invention provides a conposition
conprising a dispersion of: 5 (a) a netal base
selected fromthe group consisting of: (i) a netal
hydroxide; (ii) a netal base other than a netal
hydroxide; and (iii) mxtures thereof; 5 (b) a
surfactant; (c) a carboxylic aci d; and (d) an organic
medi um contai ning | ess than about 2 w % of water,
wherein said netal base is present in at a solids
content greater than about 51 wt % of the conposition
when the I at a solids
conteé?)%Pégfg%%gget T@Hﬂ%&éb%ﬁgﬁ@g%?@ net al base
is ot heti)ttaanetalhydtcachdehydroxr de or is a mxture; and
wherei n tRe | £ one

embodi mepids s henisFa et ERBGrid el
hydroxideﬁ)aMMuuaﬁhakobases other t han netal .
hydroghg &{e%urequires a solid content of greater

15 th 9> this is especially true if the neta
base qbﬁ%arbtsb@rmctaydrmd de is pr esent in the maj or
amount . I n other enbodi nents t ese

hydr oxXfy&n @égaﬁf%(fftfgb PR 1SS i ‘2 e S WAler,
met al - hyghepgindidvretal taasegg@resemtha egrammes cmhem grkater tB4n
solids requirenent,

es ially true whe
ot Al hy GRSk P a6 O IESERPONAOH REC SR S parde
two conpgnefitaSoliddeonidht Of SoQEShen lﬁ)fwt cpvhemnsedid metal base is

(a)-(c) above, containing the netal base the
ot al * hy K iR 41 FRLSA NSGIRHS Sorf ehoiarER: B RO e

about 154,340 it Rgrea§@nposi tion, in anot her
enbodi nment greater than about 35 w % of, t

conpodintsoss, embpdientn e REpRSBRE HemixtEice 8f érwﬁ thxdroegges and

A2 e b0 buleh ?nanciﬂétﬂozﬁjdtdx@c&s ol RQRLEeL sol NEREnIESH greater
great er than about wt % of t'he 25 co 05|t|

ather Her Wi s neﬁ%pe@lﬁ%‘atle? if HgnmaBbesesds ph thap g‘r’df%‘de is
gﬁ@éﬁ% 07‘1 'tl%nmﬁ_fop 2RO CR GRROGBTRRh s BRt ﬁ%sdhb@ﬁf %Q%etal

conposition, in another enbod
ghhosde (hanxtatsd withssmatal bassfotherdhancmaighBYdrpgfe &ﬁldl frigger

ﬁ-rte garg%%,rzgg teﬁb W b/@&ﬁds%e&ﬁte%en‘t hy @b%gmgl@y Whe %vBEn the

metal hydroxide is present in the major amount of the two components. The
dispersion of components (a)-(c) above, containing the metal base other than a
metal hydroxide with a solids content greater than about 15 wt % of the
composition, in another embodiment greater than about 35 wt <% of the
composition, in another embodiment greater than about 45 wt < of the
composition, in another embodiment greater than about 48 wt <o of the
compositiOh, in another embodiment greater than about 50 wt % of the
composition, in another embodiment greater than about 52 wt <% of the
composition, in another embodiment greater than about 55 wt <% of the
composition and in yet another embodiment greater than about 60 wt % of the
composition.

The dispersion when denved from a metal hydroxide has a soli ds content
of greater than about 51 wt % of the composition, in another embodinnent about

53 wt % of the composition, in another embodiment greater than about 55 wt %
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30 The di spersion when derived froma netal hydroxide
has a soli ds content of greater than about 51 wt %
of the conposition, in another enbodi ment about 53 w
% of the conposition, in another enbodiment greater
than about 55 wt % 6 of the conposition, and in yet
anot her enbodi nent greater t h@n about 58 wt % of the
conmposition. The solids content of the dispersion
generally has no upper limt except the maxi num
amount that the organic nmedium containing | ess than
AR Lesut iSRGt er
e B
etib odinpesitiorabout 86 wt % of the conposition and in

anOt hefe & fﬁg g&:{[&g of 3P &Eg(ﬁ“ioﬁ"tﬁd(@r fly 51 n& ‘ﬂgg&sﬁr}u't QQeept

npl'es 0 ['é ran
atkhe mttaxﬁﬁumﬁan%ntfthathbe mtgmpgsnetdumm contmnmdmethan about 2 Wt %

ment ou %0 Mt % h i
RO T RERH gt il BB Ubo e 90 A Beimposicon,
Win %dtberaélﬁbﬁdlﬁéntvmbo% @6 Whé/ocoﬁmms p@mmsltlcﬂfh@nd anoamether

al se present t he conposid i on '
b cpah 88 R f B eaRp SIS m RS e Rl P s
CHURASI etbb@tn 512 SwS Ubsb adbourlobywt 1% eofofheanompcbsitidm Sol anlokher
sol vent . es of an_oil _inso bég}ﬁsol vent,. i ncl.ude

BTN CHRE Sgt sPERLLPESE Herb cogjpomon o e
Sa&hﬁﬁ@%b@hhﬁent &’&ﬁlt &b avtc’/arwasoﬁu SANwE embﬁtha$ohf;$$txbﬂnaﬂ‘he

about w % of an oil gsol ubl e .sol vent at Cgh?’ g d
mmn@rnt&rf mgielr Base BFFSER iPrlae COREIPRYON &Y FORTPIHYGAY YRt dFsire
ogol{ay&l,;@h{ on, in another enbodi nent | ess than about 1

% of an 0|I i nsol ubl e sol vent, ot her hl?n wat eg of 4
hydr atinopne gmporimepbtthe FOMPEFItioR msoH Hﬁ@ﬂ{m wdtee; AL gn oL

alQuitibR-shivéht. %:QfnpRR oPhh oll RSRIUHN §516&H: ViIMideOk i€, alcbadl or
wat er 20 of hydration. The viscosity of the

dméyferes thareafs sipttpllyyfrep Ahg AQPPRAEGT CONRRISISERTihRn about

qu{;}n%t&{ anu§1'l 'ﬁ%olu@%ns%l\%ﬂt BiRE ehadleRA¥eE bY hydrBAGH Bleﬁl'eélfwatel
out 40C at I ncl udes ranges from about 001

Pe\ersvesicfrmwter z>® hmxatson, iim agetberrrarbadimentilpasithan a%‘htl wt %
aBg 8? laglg%ﬁlg]ea&%ht g R tifn Wgteﬁ%@tﬂ}@fatl%ﬂb% e Wbt another

abou Pa s and in yet another
enﬂnbddlmnt lessrthamatontd. 1 evtido of nentl ingobuple gplpgs ottppthen ppter
PH drz]m Pa s. Metal Base The dispersion of the netal
bé’lsey "4 nono- or di- or tri- or tetra- valent
The viscosity of the dispersion as measured by TA Instruments AR 500™

Rheometer using “cone on plate geometry” measured at about 40°C at 100 s
includes ranges from ébout 0.001 Pa s to about 20 Pa s, in another embodiment
about 0.003 Pa s to about 5 Pa s, in another embodiment about 0.005 Pa s to
about 2 Pa s and in yet another embodiment in another embodiment about 0.005
Pa s to about | Pas.
Metal Base

The dispersion of the metal base is a mono- or di- or tri- or tetra- valent
metal or a mixture thereof. In one embodiment the metal base is derived from a
monovalent metal including lithium, potassium, sodium, copper, zinc, or
mixtures thereof. In one embodiment the metal base is derived from a divalent

metal including magnesium, calcium, barjum or mixtures thereof. The metal
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nmetal or a mxture thereof. In one enbodi nent the
nmetal base is derived froma 30 nonoval ent neta
including lithium potassium sodium copper, zinc, or
m xtures thereof. In one enbodi nent the netal base is
derived from a dival ent netah i ncl udi ng magnesi um
calcium bariumor mxtures thereof. The netal 7 may
al so have nmultiple val ence e.g. nono- or di- or tri-
val ent with copper or iron as exanples. In one

enbodi nent the netal base is derived froma

tﬁ&% @&@lqea% nmfﬁﬁla vhl@ﬁéeuéj% l'}g?&ﬁ_rdrl{ﬁﬁ or 18 mn@lwﬁxa@c%per or

onal contal ns wate hydrati on. 5 The net al

bla@Ie asnfaiaudxl:@ t Hoswnei pmborkimenyy theotmefdl . Base)ip . dpximpd fogm 2
P)a‘;‘alerﬁ é_lgl%cm{i'ﬁ% %EHuLM ",[‘tix gyerfg? Blse (g{tloghllzy &fnt;hﬁé waQF of
ra- n; :

va ent e
ghﬂhpwnmhereln Q |ncludes a hydroxyl a carbonate an
oxi de, a sul t e I [
acet at’léh rbq apgase??clgde%q{l?s%)ﬁx b & In%l da%t%elo (eElCBC)Iﬁ-%at z (gQ)l
M. xH 30 e@hérbmrMofs)a mnoamedxeror pliospheitee vatentimetalries “1-3”

t her eo X is a fraction i.n the range
S0t ey b R Y QuBiiege AigeraErs Bttty oo
essiaeli iphdde, ta&aﬂimytate?(exhrﬁpmm moemecmtmm prdpllmlamabahlate

base is a. nonohydr at e, r

ngfrae, pursinale °5“I\§%“H§Fd ﬁ%ﬁfa&aﬁ’&fﬁtﬁ °9B‘E°SP§%8%8WWWS thereof;
e iR fifactifiein it aindeds® §,Sn andiiel @ntsodiniéerd tbotihe and
nmetal base is in the form of ﬁgg@no oH dra

j @ yet gnofhengrabodiment 019330 g ent sl et s 2

bas8ohirite inl Alokher esibBainamt ki hytad baseV\iBQl diyydxraiey-hid o Syet
Partially anhydrous netal . base includes ranges of x

f sapthergmhedingend thegnefgbbase &5 aphydQusinot her enbodi nent

about {h@p xL t1BPRM] Baseds &Ghe i fBrm aﬂ%hﬁénoﬁ@@@w nwiﬂbn x is
about 0.6 to about 0.,7. Substantjally an

bersater fanyerss ard |lessthim dnthemeiel bass, 1S|Pﬁr Rianaly or
ewﬂgﬁ& 'Eﬁﬂ}tfdrl)@sssPﬁrlf‘i@ﬁy aRRHEr o éeta?gadenm@ﬁ%shﬁhges of x from
enbodi nent about 0.1 but” greater than about

Whﬂw 9 ton#hout @éslmoaherwa@@dmt 2oy G &ﬁetOrB&ﬁgbo Apcad in
rgc%hér et &H{negt dglt AN %B te@bOdSﬁB‘é%tl&l}b %nﬁybﬁ’éﬁs metal

t o about in anot er enbodi nent X i s about
Obasenndnéesemmsjthm rabowtHkS, rintapthbaerabodiment legsehemahaus 0.3,
a'nbfike?“et%ﬁom% . (ﬁf' AR reﬁt%guahr? }b@# foeboor g@@l’oﬁy
fumcontaining | ess than ab
I mlqmimwsnimedﬂ rhasrt héshe imethelraiges ebdua .2 mceahomd} tmc&@ther

f]lglﬁl L t Eefs abo@?@%ll gnatlmrﬂltb and rrﬁgr%?heqfen%gggxﬁggg is about 0.

mcronetres

enbodi D‘Eﬁﬂie albodimsht nﬂrmemlt bvass it n dHrofoirm26f a solid and is not
maggrgcr:rig{)lryes%lubllenlnatrﬂe orgamc medium containing less than about 2 wt % of
water. In one embodiment the metal base has a mean particle size in the
dispersion in the range of about 20 nanometres to about 40 micrometres, in
another embodiment about 30 nanometres to about 20 micrometres, in another
embodiment about 50 nanometres to about 15 micrometres and in yet another

embodiment about 200 nanometres to about 8 micrometres.
Examples of suitable ranges include those with a mean particle size in
the dispersion in the range of about 3 nanometres to about 5 micrometres, in

another embodiment about 5 nanometres to about 2 micrometres, in another
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enbodi nent about 50 nanonetres to about 15 m cronetres
and in yet another enbodi nent about 200 nanonetres to
about 8 mcronmetres. 30 Exanpl es of suitable ranges
i nclude those with a nean particle size in the
di spersion in the range of about 3 nanonetres to about
5 mcronetres, in another enbodi ment about 5
nanonetres to about 2 mcronetres, in another 8
enbodi nent about 10 nanonetres to about 1.5
m cronetres, in another enbodi nent about 15
n%@%mfnréﬁts aBgutaq@uharilorﬁ'@tfeE Ofelbes: 119 rﬁ‘l@fbtnli@fes in another
nment about 20 to about 600 nanonetres,
agrobéimentriabdihelft rabowmetressdot abatsodt HBSI@HW&%W@ r dkother
20ftnd Bt aRD020Sh BBROSIEonRRY in hofidy BBkImaNt 266
anomne s of a sultabl€ netal base include
silial abmﬂd@rmhemeis@daudmm Ysit eavthonembodipeniaghaulfp to about
%[fonat €y ROt assi um bi car bonat e, anhydrous Iithium
BAFE i t hi um hydr oxi de nonohydrate, magnesi um
hydr oxExiempledlo€ iausnitabilgdmetel tiese Iricluvieusmdomr [sertanate, sodium

cal ci.um car bonate, co ral etate [

CReRIME: PRRPaIE rERTRE. AESNELT pidRHRER Wihidlous lithium
OKjIcﬁerdéelhlthjmnOhydiﬁxldb rmnno}qma:de, magmdsiinu rheysirexids, egficium
In one en‘ﬁodl ment, of the, i1 nventi on the netal

pR¥keride; HiyuR; %tﬂtﬂ“éte o8 SPERQRA ey SPRRYE 8¢ S 1o mﬁ%’cg"ﬁm
| Sarb OB dall b Yoxidy didgabdiem oidd, aickiamt oxidd ceéliem oxide, iron

surfactant incl ude an ioni catijopjc .or ani i C

nekide |°6ﬁ1i11<‘5t‘“%so§1i1ﬁ%?8 In egg ?laﬁ?émgaw @Famengsﬁgfiﬂ%ﬁ%ga%ase
| pehidentt Bosemplthd, aothﬁmbldonﬁmd lipepWhlchcisbadmmerially
(HL Zﬁ*bOf up to about 20, in another enbodi nent about 1
t availgblut 18, in another enbodi nent about 2 to about

: 1§uﬁﬂgaﬁtn yet anot her enbodi ment about 2.5 to about

15

20

25

30

n one enbodi nent the HLBﬁedjqcl udes abqut, 20 11 t
about The grurfagtanty grokides oo AR FelGRlIS Ot HEAMSH St n%bmmc

H g@\ﬁﬁiab@%ta etsﬁrfa&muéonﬁ)ouﬁﬂs e hode WAtKARMIdrdphilic

In the art will appreciate that
cEpbphilic belagcefHIsR) ¢ faen tma@%Q peanpdhsy ejbpiment about 1 to

| pall gl aitnh lillrogh% AL MBS QYRS Lokt Oj to t :ﬁ)%ﬁ? 16 aﬁgﬁ $n yet another

provi ded e conposition final surfactant
blemlbddmnmltcmt 3.5 tolrdeet Fanipesne fwlimﬁhmﬁé thaFf Bopelndesmahout

bé%%g %i){) bll rai?ll agxl ?Elgﬁgdlﬁl%&elew{hfaﬂgt)@lﬁtl gﬁaax about 1 to

mst al aclidic group and where
t Akoute’,adr ab@udém toea;bout foritdse skidledlin ltkesart Wil appeeciate that

comgmngons oth suréllétralflt%%aa e us%d%lthefndhh@lﬂl %ILfBa%lXesa& tdde of
these ranges, provided that the composition of a final surfactant 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. In one embodiment the surfactant is other than a fatty acid
or derivatives thereof, such as esters. In one embodiment the surfactant is other
than a fatty acid or derivatives thereof.

Examples of these surfactants suitable for the invention are disclosed in

McCutcheon’s Emulsifiers and Detergents, 1993, North American &

International  Edition. Generic  examples include alkanolamides,

alkylarylsulphonates, amine oxides, poly(oxyalkylene) compounds, including
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or derivatives thereof, such as esters. In one

enbodi nent the surfactant is other than a fatty acid
or derivatives thereof. Exanples of these surfactants
suitable for the invention are disclosed in 30

McCut cheon's Enul sifiers and Detergents, 1993, North
Arerican & International Edi?ion. Generic exanples

i ncl ude al kanol am des, al kyl aryl sul phonat es, am ne
oxi des, poly(oxyal kyl ene) conpounds, including 9

bl ock copol yners conprising al kyl ene oxi de repeat

oBlok Bt RN AR oS 220 0P P e

PhABELHate®! Hl@éih/dlat‘:ﬁ‘ldxﬁmeﬁl,e&tmgﬂawdl désholef mmydymt@h alkyl

fatty acids,  ethoxyl ate tty est

f EE“TW N Sqtlgqxg ated]| 9‘8 6|ang s"c“éla &rog;glgfe% e@ﬂ'&am S, %thoxylated
| feag@bids Nghdd oI T fattt dsves, gllyeéi'blt Bdtérs ag@cdle esterdf indkmzoline
l'ignin and deri vati ves nonogl y rldes

defTiaivey decithy arq deryalintio hgpigzand ﬂﬁB%*HWﬁf én%%fig&%“%?fa*‘“d

dﬁéﬂl?’ﬁfvbé’ efi® rsfﬂ?ﬁéﬁélté%t 8HospBing Blchoxyd aérbdtited, tpyomyri&d
or alcohols or a henol's, sorbjtan derivativ

s acql sHoxpkotedr @ttarﬁﬁl(’é}e?rl dgehojegr aliy) phenolss sproitap éaﬂés?téves’
&B&oﬁsy r@taﬁ&i aelivenel SSuf'HhateE Rt o8BSIk @F Sthoxylated alcohols or
y|so ut'yl'éne succi ni ci'm de and deri vat.i ves,

S|ﬁ¢tph wetatse spalyisaitylonte sytciniginide | adc JrrivaENse nedphgnates of
cqn ed | LU napBthhRRES Uk Cbaradiesm,
%'Q%Bflggtﬁggégﬁ]&ﬁgémgyafg%%r%E §ﬁgst|tuted bgnzene
s whiphaewiccinates dand rﬂeunetlmbmdnﬁnby(ifh@afbﬂr pukstifyied | Rengene

gd{ 8859&d substituted benzene sul phonic acid or
uPB onate of an alkali netal, alkaline earth netal or

m xt ur &s oné.&xrtbbénmf theThlEtfdtvyedt e amygiocgrbypaubistiuted hgnzene

' 25]&%@%[11% acl or su lhgga o% hg %gﬁowdﬁégalagg E)neSetaI'tH D?QQLHr r§&tures
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tons, ano her € meht  a 10 to about
26heﬁecstb he I@ﬁmcsrbah@spemad]ycdlﬂ”tékyl)sﬂbnld invhides tiosrwith@bey 8

carpbon at ons one %.b t 26 bon
s lﬁ? fﬂﬁ‘&‘ttg%% Cafrgonaatﬁﬂ%’t m,@o:t}}er & ogl%%gg%gﬁpl%glttgen%uene carno
SukERO BT in &LdtEs . embodiradk abbutnE) @l ationt | §ideboh jatdmsundn one
pot assj um sodi um .and the al kaline.20..ear :
 ReThaaIRen: e PRt A ELHERR o8 7 e SO s fiphorie
a:a:fﬁils' ’BTEtaﬁilkahhmétaS adiuas lltkpu@ﬁpotﬁsmmﬂbmturm ;hend the alkaline
all ne eart ITEta is calcium_In on
s fefth aretpltingludes @lepym QF F\?gﬂf&fuf%[ crrg;oe'n&oﬁ r$ he al aath Jﬁgtal
e&?%x% lQlfl ofle Qcﬁia?/dﬂnexfrl]tl tlﬁe hllﬁﬁlhrkéd@rtﬁﬂielydlsoﬁl%ﬁ’ﬁe L
pol ypropyl ene; et ene copol ynmer. deri om
i sobut dR@naKEbPLIMEE! @ﬁéufféct&%w;?ﬁ%\‘a%%f’f GQB{YPYGE% 15%”“1
| SQRLERSraNshIIORE BtfideYolibotuttn8SpdliARbeRAEne; polyethylene; a
copolymer derived from isobutene and butadiene; a copolymer derived from
isobutene and isoprene; or mixtures thereof.

In one embodiment the polyolefin is a derivative of polyisobutene with a
number average molecular weight of at least about 250, 300, 500, 600, 700, or
800, to 5000 or more, often up to about 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 Mn of at least about 800. The
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In one enbodi nent the polyolefin is a derivative of

pol yi sobutene with a nunber average nol ecul ar wei ght
of at |east about 250, 300, 500, 600, 700, or 800, to
5000 or nore, often up to about 3000, 2500, 1600,

1300, or 1200. Typically, |less than about 5% by

wei ght of the polyisobutyl endlused to nake the 30
derivative nol ecul es have M1 | ess than about 250, nore
often the polyisobutylene used to nmake the derivative
has Nh of at | east about 800. The 10 polyisobutylene
A8 QTR v Y B UG R By SO 1Bkt abou
(BfO%!nte&hmlaEarﬁtyhdhmJEr@@% anoce mfnee atpkeesfteatwbt yWO&t an@as@re

Brrelna Jroeh el o 5" frk e PR hE g T e

polyidompeless tysed StoMmake Mhe, dgrieaiver ntajahaveb aupoldispensidy,
often from about 6 to about 20. In one enbodinent, the
plfl M bereatarthian 2boms 1 etR QREDFAm AU &itARROUt ZRhy dr i de,

the p%nyloﬁeb&ﬁ@aa@mérubstaé tmﬁsodﬁ@eﬂeng RuibNaRled AMeT sag€nic
nmol ecul ar wei ght of about 500 to about 3,000,

by HE i, bt e SR IS OSBRSS RD<D. 3608 i lecular

d t S@fhent @bcﬁﬂﬂ qt dver
TRAEHEbr SUBA T to BRAULS IR ih nbliGhkmbSlihent BoARALSTRIto

pSloyit SHBAR, cine anaibet Pmbeditients geitn7 Q0 A HAPARY déo%e’rﬂn gnother
%@5 ifRhd %ﬁg% b%o@btg%b&n31ddb %Aﬁiﬂﬁr& SolyabuRRQEMRituted

nent a to about 2.1. In oné enbodi nent,
twechw mlmwdwbexrgumao@qnse@ bzzaqb@etxwu te ahory Zéeyv%@ﬂ?fgef

agﬁ‘;/%c%}%n% agﬁlty'l %ogugﬁﬂﬁt elfbsly $dét Bfhbo SRR, Nihe hydrocarbyl-

i SO ne substituent haV|n
mmhbetuteadvecrae@e:yms md exaylabing wegaght isof @ekymob&te%@lbtsatuted

askele&ﬁn 89 mear%ge' AnheE &RbedEERlvin@ROUkmBer8@rage

out sal first polyi sobutene-substituted
smelsicnlag wmﬂty@fr shpat Bi0Agtoctherh 1090; gudl impnether pmodment

%oﬂ?og%gﬁ & 80 '2n30%n0 hc?lrt;lrréﬁt g%lsm%e%gﬁ?éiﬁutgd TsdcBinic

I'n ‘anot hér od out 1.0 to about
1an’£1yda|dd bmng/efnamwtlh@r byrrblodiit nbAt toalsbertt 2.50 and Ebapetber

porflb 8&110 C | agoug noyes ak?o%li 2 12 q? %Hwhgxalex?rg&gmhtgmoupfl ot f3€about

ene subst I ment
suBf anﬁ amtyehamt}mr rmit@duhmt aheitgh® tofabowsls? SHREHIC FHRARE PET

g (Y
about R0Ope @mbabiousnt 8&05urfa¢tam¢1aembmdlenelm wefght of less than
fs rJA‘ﬁ:}itogﬁ’em ea&@xglr gmrlnﬁ rgnté:rﬁ asésrty%\ﬂxg W 9%0 SFOFn gvgt%})le about 250,
t Bisaaio, dhouohfed, abtadiofeabout TR, or about 800.

In one embodiment the surfactant is polyisobutenyl-dihydro-2,5-
furandione ester with pentaerythritol or mixtures thereof. In one embodiment the
surfactant is a polyisobutylene succan derivative such as a polyisobutylene
succinimide or derivatives thereof. In one embodiment the surfactant is
substanﬁally free to free of a basic nitrogen.

Other typical derivatives of polyisobutylene succans include hydrolysed

succans, esters or diacids. Polyisobutylene succan derivatives are preferred to

make the metal base dispersions. A large group of polyisobutylene succan
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surfactant is a polyisobutyl ene succan derivative such
as a pol yi sobutyl ene succinimde or derivatives
thereof. In one enbodi nent the surfactant is
substantially free to free of a basic nitrogen. O her
typi cal derivatives of polylsobutylene succans i ncl ude
hydr ol ysed 30 succans, ester or” di aci ds.

Pol yi sobut yl ene succan derivatives are preferred to
make the netal base dispersions. A large group of

pol yi sobutyl ene succan 11 derivatives are taught in
URerf4aft 08 e 3augttintu € 3404353 a9 42ued3B 4nd %@f&@[@b@dré@w by
reference. The ampunt of the surfactant to formthe
nefebndsase di spersion includes about 0.01 wt %to

about -§f) %o‘éq QL £ thi) guﬁé%%@% tfd)r‘i'l{qthe' rﬂet@ﬂgisqulsperm?n 1tnrc]>ludes

enmbodi nent t o abou
cahrmpo §i0l i wh % tm a@mléﬁﬁewt %n«tfo@p rrepPosibewt inganpther egppdiment
% (o) I ;

oAt 08 W oPA0 boc s ATROH e W BRGLLR, HEnopde EiBbdimen

camuo . t iven % Qp gebeut 3Nedt W Gotitcatemhpagitions gndHaryeAlswgther

2 % of t e dj L0 | ess

Crthodf St HhED 2 1%y ¥ AR o5 W HELEUALARE, | o

| ObgandaMediun Cosamitylesa ﬂham_l@bduif @eit, % af Waterocar bon

sol ve or mxturgs thereof t _the

or gan TRt R ARG Tl PRERPaRnt 2 0 el Betudes

et efl of Sulsificadink \@icoku;gb fai 1(1‘:@1”1 If@el)/a&@rdﬁ)lcmooarsdlwent or mixtures

a r enbodl dr ocar.bon sol v.en

Rt I AT HEDG R (e QERARr TP EU AP LoR i B8 dess kg 3B6ut 2 wi

ak{p of w%tewt 1s°/%ri/\/atl &df, lubﬁcaﬂfﬂl@t hEdfosBﬂJ([jmdl 1IiIEa[ﬁot}le€SﬁnHohBﬁ]ent the
t 5 and in_anot he 15 e i ment |.ess

Btibestbon slveRtof Rt GRbodRRRCIRE QrBNaMaER i SN, e e

| gsont t h&nwh@t& i a/hbth& @ﬁlbw&ﬁu 165s RSt 0iSnaddangSther

|nc udi ng up A f the conposition, in
L%@Wenfe‘l’?ﬁ% ] uthr} 175 Wt % of the

C ONPOSTHd ¥panicin i B@ﬂtaﬁ[ﬂ@cﬁbsﬁﬁﬁﬁ aBiut 2t %80 vlateB B present
% of the conp03|t|on and in yet anagther enbodj nent up

t & abgat 1poludmentp ofpotbauh B Sftpds iof i tBR. compoatiign. in another

epheGuiARM u ?fco E};b%t '75“6&"% bPthel derfREHRAI & andBI €Mbodiment up
containing Tess than about 2 wt % of water is present

f tmarhoab&twt% omhe apgmpgsidies #A 90 vl anggher eppgdiment up to about
| ugms% f e clgferogtmllru% oﬁ@tehﬁ)gdl SR QFithy m-Ugﬁtlon the organic

catlngo osition 1 ncludes natural or
sywthet cantaining lofs th@saqub Rivetalei afgvarersie psesent from) about 60 wt

a8 Lo9ul 563 9F RSBl BRon Y dr 0genat i on,

Oil of Lubricating Viscosity

The lubricating oil composition includes natural or synthetic oils of
lubricating viscosity, oil derived from hydrocracking, hydrogenation,
hydrofinishing, unrefined, refined and re-refined oils or mixtures thereof.

Natural oils include animal oils, vegetable oils, mineral oils or mixtures
thereof. Synthetic oils include a hydrocarbon oil, a silicon-based oil, a liquid
ester of phosphorus-containing acid. Synthetic oils may be produced by
Fischer-Tropsch reactions and typically may be hydroisomerised Fischer-

Tropsch hydrocarbons or waxes.



hydr of i ni shing, unrefined, refined and re-refined oils
or m xtures thereof. Natural oils include animal oils,
vegetable oils, mneral oils or m xtures thereof.
Synthetic oils include a hydrocarbon oil, a
silicon-based oil, a liquid ester of
phosphor us- cont ai ni ng aci d. Syhthetic oils may be
produced by 30 Fischer-Tropsch reactions and typically
may be hydroi sonmeri sed Fi scher- Tropsch hydrocarbons
or waxes. 12 Qs of lubricating viscosity may al so

be defimgd oagutiResh S i 8skoksiy i éﬁBrHeCaaﬁxEéﬂt aPkFdtMied in the
Institute (API) Base O | | nterchangea

Rt OB e BB tes s ARD e Qi e oepgeabilisy Cuidelipgs.

Vi $£O&hbIineRLL 38 D ARb AR tnE AR sty cb{npnsés' dn AM/GrM;;PI I,
m xtures. thereof, and i n anot her embodi nen

up
|, TR IV, M osmértures shareefs aphép apgthen ¢mb<n5eman AB¥ GTOUP I, 10, OI
5! u&r+ 5&% eggheYéo%CQfs{ﬂé’o R rﬁphﬂgv‘?ééegﬁ}l is dd hp1 kM fI I,

ere may be up to about Yoand I n anot
enbodi Neait thars may beaupdxisherh46f wialboumd i§ apptheg glflbwh@lent up to

'f ggpaggsn%ggf Bl 394 of%eowant%tﬁignoﬂ b A .6 %i oilne

1 on”of thé presen I on conprises a

| i gogd Fuedl 10 and is useful in fuellng an interna
conbustfon |ne

The I qul dﬁg ?mFos1t10n Pe pre nt mgngt E%{)ﬁé’&%t em;uxd fuel

nornal
10 comdi tis owseful fEhéudlln‘.gllth ﬁmtemal n&imlﬂxssom éngimeocair bpam,  flame

THE Ny RHERAPOR ok Ohidy e 4 FBEVE PO DRLEHPAL songisions.

I NTheldiguid fgA siatlndes ashglﬁfoczmadn ktyelAS‘aTMoﬁmeamm fuel, or a

S 0 et TS b b a0 HSTHAE
S pze@hsfdh‘ﬁatajs @BARATS: ASTMaAnesrhediStelty 6fr Téreink nye Miterials)

t he |J sol.i ne,

15 ¢ gseriiigien PAEIA o eSSl Faentr ARl i fsatiopPogs. I
nosd eadedniasof tH&emvleﬁtlotﬁﬂQi hetidefBD ﬁf%ﬁﬁolﬁ)fe hﬁﬂ $n another
invention the liquid fuel is a diesel fue

hy@%fedam%whpdamq ﬁeﬂulaeasleadfﬁ/am&@ﬁbeham%&féfl% gpiplige. In

9agndiker! &bt dinBtOS $Ris | ﬁrveragmeﬂ@n’ﬁ GidNRA Q6 A BREA fuel. The
prepared by a process such as the Fischer-Tropsch

priaxbisearborhBichisaligen abafivsaropaerenard itk gasi ligeidpagoess for

20 Coma%;ﬁé N dFRIRBR tdr@ red Oyt %nplrogés%r Elfc‘#i Lo tBS Fdkher-Tropsch
enate% an al cohol, an’ether, a ketone, an ester
)8

ofpr@ce%aii" ymhmimemon Sachinqhetes keaneXys6R caniginieg pemposition
ﬁff?eﬂfrefemﬁ td) ?5‘53/ gﬁ?&q{ pe?narf A€bhot! ﬁflsﬂﬁ%ﬁ% H'E?Jd'éag@last%rsof a

anol, nethy her, neth ket one
t r earbexlisr dcid, ecnigbl&kaandgros nfiuse the@fmfplflaﬂmgnlmddocalbon fuel

amnqmd%s S%%{Ear%cl, re%)?&r?oqe nﬁtypy -butyl ether, methyl ethyl ketone,

25  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 an embodiment of the invention the liquid fuel is a

30 nonhydrocarbon fuel, or a mixture thereof.
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ester and soybean nethyl ester, and nitronethane.

M xtures of hydrocarbon and nonhydrocarbon fuels

i ncl ude gasoline and met hanol and/or ethanol, diese

fuel and ethanol, and diesel fuel and a
transesterified plant oil sucfh as rapeseed nethyl
ester. In an enbodi nent of the invention the liquid

fuel is a 30 nonhydrocarbon fuel, or a mxture
thereof. 13 Carboxylic Acid The conposition of the
invention optionally includes a carboxylic acid
espaboBflicWegdnt ai ni ng about 2 to about 30 car bon

at ons, erein the rboxyli.c acid.j l.ect ed frorta.
monoc /BB gMPESIE af e Baeyton pRNgALlY BEfagen agarooxylic Zoid

rri es Ui flSy &ntdiﬁhgaﬁout@ntd dafut Q0 @hibyntdiems arknivlthe cﬂt‘)bﬂylic
urther sybstituted with groups _selected fro

hya&tcbwp eEfed oM 4 AOBRTEROXING A d B RokCaFhpEy G poid [ ghigtures
eraedbMaRl Jplisnf8 R Séakt oY licNEdid! 48 Fudh&radubeRditddCwith groups
acid. In_another =~ enbodi mént the conposition does not
cowleate HoBarbbYPNE SeRRE. 2PheviceRd eixtugehethereol.  In one
CaDhérf @tﬁs’ GohrpobisiH ﬁ§clﬁ'désh'ac keRSdxyiiB &BR.  In another
manuf acture of a grease. I'n one enbadi nent the
c sarindyhend ﬂaq:mmmyloal does met eendeing easbottisraciden¥iiygn present
t ng
Clhtggféﬁ%bé}gmaa% f }si&i&%etﬁf%ﬂﬁ?% ﬂﬁpbfn g%ﬁ{ré ok BGkddL.
cal ci t dn omardmjrpdhrhamdhe pagrylis, aced ppast also be used with other
Y 0 e r&S; Y y oano-
ag%n&wrrrlagﬁl%ghtgﬁy%en@ 3&%}3 taﬁom%graﬁgc EDWZE@ 189159%; L1fg organo
C arlbxsxylbdnt:qnityr afuotedd sdica.cyedlgits, oarbbnnbkack, sEEmentsedcopper
at ur pol y- hydroxy substituted or
urPshu ﬁ?cyf“mtnear&né)gores t}i‘el?%Ofam d, acid chloride or the
est er dﬂtesairbbJQ'ab b:m(cylnna(y dei dnwmcbfnbmtlahcahml m®uoh oaspoly-

Ff Cbrggc':kge%o;hcplcldcé glgag't s? u a%cg ga tu ate r}S?no or
SOpdlw l’qdl’m@t smbstjtuied oarmnsdtsmueadbomhbmyttc axbd,u:tmd chkonde or the

h mbodi b
B S5 Shant ST bArare® 1RO GEHL A ARURLAL oLt 1 o
abslut 4 2arbon afoaist Th4 cadblolic atidriBcladst thoseywith ah@Iﬂﬁetb about

enpodi pent. about 16 to put 2 carbon,_ata

ontibeAThn! OFﬁelnc%{‘PHt?WFﬁbBQH’&?rﬂ aPguiyt t%ﬁh%a%%g%t{m giotms, in
acCirdtih efibsdiklcas abdue8aehbolin2PoSbeAResdhiIBAtanbiher embodiment
carbox¥llc acid is a dicarboxylic acid or, m xtur

t hosbi2 1q pPayh 4 SAteR ARt andél ye! anathsg eprhodinent #oput 16 to

an K aOicards! gromsN OReoaAbedbsBiRtent NBic CadrBOXMI Geid is a
acid is a mxture of dicarboxylic acid and

nonereseexyli¢ ecidcraniispe Ahergof nln gee wejbghiment the carboxylic

acid is a dicarboxylic acid or mixtures thereof. In one embodiment the

carboxylic acid is an alkanoic acid. In one embodiment the carboxylic acid is a
mixture of dicarboxylic acid and monocarboxylic acid typically in the weight
percent ratio of about 99:1, 70:30, 50:50, 40:60, 35:65, 30:70, 25:75, 20:80,
15:85, 10:90, 5:95 or 1:99. Dicarboxylic acid compounds tend to be more
expensive than a monocarboxylic acid and as a consequence, most industrial
processes using mixtures use a ratio of dicarboxylic acid to monocarboxylic

acid in the range about 30:70 or about 25:75 to about 20:80 or about15:85.
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percent ratio of about 99:1, 70:30, 50:50, 40:60,

35: 65, 30:70, 25:75, 20:80, 15:85, 10:90, 5:95 or

1: 99. Dicarboxylic acid conmpounds tend to be nore
expensi ve than a nonocar boxylic acid and as a
consequence, nost industrial 30 processes using

m xtures use a ratio of dicar%bxylic acid to

nonocar boxylic acid in the range about 30:70 or about
25:75 to about 20:80 or about 15:85. 14 In one

enbodi nent the carboxylic acid is hydroxy substituted

or an URSYRSbhbakifEntHea0eb 6x A Seid T¥ PlyaRbiyY subdtuted or an
carboxylic acids wl| have about 2 to about 30, in
anBRbstiteted gilaneistacith olypigally the stboryic peidymall feye about 2

:EE)S%%OGFM’ in ]%‘?oohﬂmg@gﬂ&ggfl?%Guf o M ansinet Prﬁf)odiment

ment’ about to about carboni atons. I'n one
enodit dnto theut GArdndxipl yat eawitheri entodipemiorlymtt edr foc about 20
acj t f id . O- r . .
o o §, T8 BaC b PRRE Ao SR B8Pt WA A ystearic acid
espeeitak lof tHe hyids exsh st 2hridooxyeild-hydteynonbt2-aydoxy] stearic
aci d.hawvi ng_.thi upber .of .car.non..at ar.e ner .
ok a2 PR ptn S AR BORe ARERIRE SO habing
bathdnmenbafofambut afnsodre e erally Rssactdiewith roddi B¥€hydrophile

about 12.or 10 r.e,and, i n anot her epbodi t about 1
o PR iR et e B 10,5 RS G p e S Bp i Abbur't or
Sumbadirrl iaainuthat @tdbaimbevapbiu 1 fiotr thot® when kdsvdrted! tudieir salt
capric acid, lauric acid, nyristic acid, palmtic
act™: ar achi di ¢ acid, behenic acid, |ignoceric acid
or m Xt@ﬂl@gsdiﬁﬁ{se@fﬁrgtéé cﬁ?égﬁpﬂi(ﬁﬁciﬂfcgﬁip:bh@crﬂ iglclude capric acid,
unsat.ur ated carboxylic acid, conpoupds .include . . .
ur [2HEE PPidnmyrisiig %P}X’ fmlélfép ’@I%ngdd? agjdy Bghegicercdd digrgeeric
ol 8ii€ oAmikluredAtpdazl ¢ acid, elaidic acid,
ci s-ei cosenogic acid, erucic acid,_ nervoni¢ acid, )
2, 4- he RS o suitdhle up%%a&ﬁdccaabwhcmc—lﬁfdawéds include
t ehfRAPERARCH, Afyrittoldi0-a0d HRKYitb1elc AUECABRI 4id, agddleic acid,
12- hydr oxy hexadecanoi c, aci d, S-Eydroxy_hexadecan0|c_ ]
acflgidiq acidy giseispsopis @idasreciadictl, TEELING Reidy 24-Bexadicuoic
achdy in didcClcF@SAI FROLE 1A ReardidbRNT16-nyAEbt tetradeconoic
cisig,lﬁkfﬁ-é éosatfﬁeﬁ%ip aci d, ara%hido&?£-ggi%f
ci &cié, P-hvdraxy heradesapeis apidn Berisirexyaledx@decanoic acid, 12-hydroxy
Ci Rofanfc h0sal 'GJT&d}o%ERﬂ%%Qéﬁ@e%?@oﬂlﬁﬁ ib6hadfnbid L8RS Tinolenic
retinoic acrd, ricinolerc apld l'aur o erc QCI&K
el ewdt eds-Bd 1ddiacoshiricasicc aged,d arachidonimetdid, aeipd,8,11,14,17-
ner. [ i.d, i el i ) i Si | A MO SH-trans-
CENIREEAC, sl oS Ao S SERAGAC, O s
| i revineicc acidj diciroleiol siv dawaeledg dcid; agleasterricd acid, licanic acid,
el gi r%‘ﬁe ?cr Iac%d,arcl:érgorgcr: ag}d),(taglre&% a!clg ,ra?n%f abscisic acid. Most preferred
acids are palmitoleic acid, oleic acid, linoleic acid, linolenic acid, licanic acid,
eleostearic acid or mixtures thereof.

The polycarboxylic acid, especially dicarboxylic acids is present in a
complex grease and suitable examples include iso-octanedioic acid, octanedioic
acid, nonanedioic acid (azelaic acid), decanedioic acid (sebacic acid),
undecanedioic acid, dodecanedioic acid, tridecanedioic acid, tetradecanedioic
acid, pentadecanoic acid. or mixtures thereof. In one embodiment the

polycarboxylic acid is nonanedioic acid (azelaic acid) or mixtures thereof. In



The pol ycarboxylic acid, especially dicarboxylic acids
is present in a conplex grease and suitable exanples

i ncl ude i so-octanedioic acid, octanedioic acid,
nonanedi oi ¢ acid (azelaic acid), decanedioic acid
(sebacic acid), 30 undecanedi oj c acid, dodecanedi oic
acid, tridecanedioic acid, teF%adecaned|0|c acid,

pent adecanoi ¢ acid or m xtures thereof. In one

enbodi ment the polycarboxylic acid is nonanedi oic

acid (azelaic acid) or mxtures thereof. In 15 one
enmdémmezhetha@lommbb@wd héid dgiddcarfedR€ ABR{seba2iA8did) or
(sebaci ¢ _aci or mxtures thereof. The anount of
caPBg b fhereg |d present in the invention includes

t hOSE‘ IThe doftRint 3NERHENYOTE ARDpescht W t74 inQeMMHncBedMhose in
% .in ano%her enbodi nent about 5 0.1 w %to about 25

wt P6orangs oM aRett G5 GaT oo T UE %, B Hotber @ hagonentzpout

5 WE0.Yowti 9 teaBdes VARO[ ARtter@RMHotinkeMabdul 6. 58P0t o ]agout 20
W % and in yet anot her  enbodi nent about 3 wt % t

abY‘Sht/‘”ll?B‘ 3othar smbodaneptezhoat doypJaitei dheut 1G Wér%, and in yet
PesdoRAGEdind} 550‘(193 \Waen t& 6ot QARSI deHe gfeagch&) posmon
|nvent|on contalns the carboxylic acid (1. W
2 nee AAEEe| ti on optionally further |ncludes
at Iea d T
per for inlee §EpbsiATEE MIMOGR AAANE me AP cia die.
10 defoems wagrenss), shaleamapagiinn optiahiallpenehert inchrleant lewetaclrne other
a%ﬁé;'gmngﬁlcea{gdll %‘ d%ﬂ% ’otﬁer pe?foﬁ'r%%(?enaclicﬂplvg Ictoxcx)lr bunds 1nc1mde a
enuls i ers, our depressant,
seabtabggsictivater, ageterzent, arﬂnsp&rsm drhattsméa.r ag&tTklearltmxalant a
co h ther er f.or
C WntoBie (BAIBHGY, atouh N BABE e REAIBRERD ShARF Folik Rprespap, =
ab&tmltsvmh\no fgehorabixtitre? theredf. % i n anot her enbodi nent
about 1 %t out 20 wt i n_anot
15 3000t el by iSO el g e "aB80; Pgformanss, 3yiditive
amtﬂp&nndﬁmeﬁmremhn o et baBisH raﬁztoeﬁ/(ﬁto(m alnis o vihO%th about 25
of the.co n,. Al thou mor. e
ot ‘e ’ﬁ%rafq%ﬁ HRBodinant ?‘eﬁé‘? (it S o (P DNt - Pho fg it ﬁ» B another
Coammduﬁexft aghx]gfmomﬁ % feabaut nan?zte%aﬁm il yeegn%mexbﬁnbodlment
rent a n relative to each other
Q@o&r%) g t%wggf Pf%@.e ARBYSies. Alfgghsue ppmore of
20 prtﬁ@aiﬂhdﬂ@eafoﬁﬁﬁmsdd‘dit%s BRYBE I sredtaht,t Reis SdoRSorP¥or &8 other

(1 xing (a). a netal base; (b) a surfactant and (c)
18;1 ia%cena‘ggyt]lyﬁ to be present in different amounts relative to each other.

Process
The invention further provides a process for preparing a composition
comprising the steps of:
25 (1) mixing (a) a metal base; (b) a surfactant and (c) a organic medium
containing less than about 2 wt % of water to form a slurry:
(2) grinding the slurry of step (1) to form a dispersion;
(3) optionally heating the dispersion of sfep (2) to a temperature to about
40°C to about 190°C to form a finer dispersion;
30 (4) optionally reacting the dispersion of steps (2) or (3) with a carboxylic
acid containing about 2 to about 30 carbon atoms, wherein the carboxylic acid is

a monocarboxylic acid, a polycarboxylic acid or mixtures thereof, and optionally
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containing less than about 2 w % of water to forma
slurry: (2) grinding the slurry of step (1) to forma
di spersion; (3) optionally heating the dispersion of
step (2) to a tenperature to about 40C to about 190C
to forma finer dispersion; 30 (4) optionally reacting
t he di spersion of steps (2) oo (3) with a carboxylic
acid containing about 2 to about 30 carbon atons,
wherein the carboxylic acid is a nonocarboxylic acid,
a pol ycarboxylic acid or m xtures thereof, and

OPihie @Ak Yicl fcid i Burther Bbédifutesd ¥6thCerbsps sH1EdEd From a hydroxyl
substituted with oups selected from a hydroxyl

gr QPP a&r?“é&f-@rma‘grﬂe%ﬁ hsiegfes thereof. In one

embodi NBRke teﬁl%o@lﬁﬁﬁpﬁl' cb&Bothoh Re tl'x@ih%@ﬁtﬁ&fhs‘ Sbtainable by the
obt ai nabl e by the process defined above. |In one

enrogssranfinadabop. olocans cabpilivaent dbopwcpss defingdiabovess gppable
pr @ﬂﬁ%a‘?ﬁ 3 ﬁ%}?%ﬁ{nﬁy{éﬁg? megﬁygsé@i&aﬁdbﬁ&g tRE€ % %gngﬁtﬁl@ of:

t he ‘grioup~con roxrde wth a
s ofi) alsetad rhtyémud@fw@r ealisls cohant ab ereetes thagt abwupH1 twtiedo of the

%Rxgpsos 108 (aI Ihgtaﬂ}agg Et%ler R?ﬁea Béﬁfﬁy&rﬁﬁr&e i EFEL %hdg content
X1 a solrds content ~of greater an about
150£Agre%nthanlm>ocbh§)w|%|qfrthe aqmmIJ(OiSitﬁO)l and (U emixtures thereof.

t her eof CGener al |.y. t.he process i nt i L .
capaiT AP BRERE oty BB EE Shnle IR Ut Bo wicn s
c osuilign torfter rfromb ahaiut 1 W% 9 etboual%mt %On\ﬂhoﬂzfﬁr bmbactixmehbabout

d' ab W
onEOSt TRt v & et Sabafither Sudhe 1wl B BIBERE4 v
gg%t; bnern ?Iﬂbﬁhihémﬂ{bo&hmnt atfﬁﬁt B w/bd%mo allsmmﬂombl 9]£M %

one en orm | Spe on el aore
o oS orsptrehis S E DER B A Bsrr e Belofe it et pdition
( a9 the Jcaibax i foid. 1)coafpenéﬂt§<eﬁ) &9quendp @)ldte nlizedBedw@ntially
® Bl Sopbiately o P e e TS Rk e O incBgR for =

sep@idsoft Amabiauthe 48nde0aiont 30 NscxBAdENEF ab@rtbwlhamt in another
about 2 mnutes to about 24 ho rs, jn a

o Ry drBAR! ATBBLA TRIIER RUAPAS 45 BB B URS drboifaeat oot 5

Y efnirfgt %%oﬁm%ﬁﬁ Bhd 8PP tanbehdFetBoRSmeR atdROW nfinutes to
hours; and at pressures in _the range includin

about
g86ah0mh Sthouah e 2 prEeTek Patheabmse 1850 Faput %%ﬁ’&uﬁo about

3756 gg:) out 680 AN ko GHRAIB RN tnm fi-t%)“ﬁn @8oMPBA efnBodiment
about 266 kPa (about ®50 nm to about 2000

| naboaih §6 e tewbwu P aalebent 630 rma Heptoaphst 2@@@%4@ in
%&ﬁﬂer@%o éﬁg abdht @?%5 é%g’f it mm)(abﬁﬂ%9br}nﬂﬂ%g to about

er enb i ment about to about 133
( abZfh mvaghmnﬁlgn tyet atvthar etrGEGlimemtHpout éﬁcha\tthabout 133 kPa

t efg%%ﬁﬁlgrrgmi I—Tg lo“%ioﬂgm%% Hg); and at a temperature including about
15°C to about 70°C, and in another embodiment about 25°C to about 70°C. In.
one embodiment the process does not require a free fatty acid such as oleic
acid, naphthenic acid or a 50/50 mixture of said free fatty acid to be added to
prior to grinding.

In step (2) the grinding includes any type of reduction of particle size of
the metal base by mechanical means. The grinding typically produces enough
shear to break agglomerates of the metal base, aggregates of the metal base,

solid particles of the metal base or mixtures thereof. The grinding typically
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25 15C to about 70C, and in another enbodi ment about
25C to about 70C. In one enbodi nent the process does
not- require a free fatty acid such as oleic acid,
napht henic acid or a 50/50 m xture of said free fatty
acid to be added to prior to ,Igrlndl ng. In step (2)
the grinding includes any typé reduction of
particle size of 30 the netal base by mechani cal
means. The grinding typically produces enough shear
to break aggl onerates of the netal base, aggregates of
! o&ﬁe@lheﬁaa%ﬁ ther%fyré ds Qﬂshltq{ %Sdeglrat)ﬁecorﬁ%‘hﬁjol BRsiafhg by
mxtures thereof he grinding typically 17 produces
helminamlmaewmp@t as a result it is desirable to
control t
Extaﬁxﬁlésgﬁﬁtsgg%elpérm&%? %goc%r&gjgeﬂ%}ugg:&nmc & '§tator mixer, a
r otemhcaétlaiao)rnu‘li xa horizontalebeaid cmkll, beesdkerinnilling baW mlll pearl
hOI‘l I e
L R T e O
grmsleobm@e pnermmblbea&i ingll tahé ini sBotbér tmbOd'metnit ¢h¢ hbwaental bead
m | enbodi ment ..t h
i B PP YOO i e Yo 0 RE v B o e
of mparl baselw gk enafgytcbmsldmetoalthdomsml lb)aseh iwgjth &trieasgyone bead,;

col I i siops of e netal se with at

TG OhfreP=abbae TR IUGT AWEIAF BS, S0P Baaa OF tixcures

SOﬂhbﬂ:oDafl’hé BERIS typsitallyi bdve raaﬁeahq)atﬂmree;@zfe greber umadhe desired
pi cal Ir%/l have a nmean sl ze rea er, t

rti
de%“F’i“bHa FE SHFePArtRg @F@Pg?sze?wm?ws cgf ft?a%eéﬁs Ffr? as%l}%%m
| NSt AffeRAt b paacie salee a m xture of different nean

partlcle size, The m|| t pically contains begds .

pr esent *}ftm}lb%tca%&ﬂ?ta% %ﬂsﬁ%" ttaﬁLe Sthu‘?%SrY"l % of the

anﬁhh ek aﬁma@;déxﬁ'&nﬁmaﬁt dt @5t ab3O6E v@ﬂ%/@t th¥%oreill fohexathple 60
exarrple 60 5 vol %to 74.9 vol %

f 0
ARt 0 GABO YeARd Yot aaeen ot lwn{laag%toaﬁmx% ffovol % of

M {yle ’mlilofor%ii ee75 %'_1 %@d abéut 95 aboyt 85 vol %
Opt 1 onal steE be perforned if the grindin

step pr@plirpe S%?P @étfa%’ bagsfpimed i thmgripding gFe Pé’?‘i‘t‘es 2
abﬁ’l\éfﬁl ‘BQ&U&MQ 23mBLCH B ?z%*ab'o@e WHALNEE mRIRREEEN another

m cronetre, 1 n anot her enbodi nent above about
3 @@bmlmnemn@bmésl ficrametrthein aRPISEN neMPodimSHe ahpYR tabaut 3

m &ré}gﬁ%{rgss’m Olﬁlréptenl%%dlnﬁlﬂ‘ﬁggé b@\ﬁ%cﬁﬁ%fes in another

m Crometres anot her e msnt above ~ about
6 embodimett dg)ve'Eheuth.‘eancprmge'qr@nq]@rlatxmeangfhegp@}bog@}ent above
[ ncbml({j%smlzérbo%llje 30C to about 190C,

The heating temperature of step (3) includes about 40°C to about 190°C,
in another embodiment about 45°C to about 140°C, in another embodiment about
50°C to about 110°C and in yet another embodiment about 60°C to about 102°C.
Optionally, step (3) further includes grinding during and/or after heating.

Optional step (4) is well known and includes all known process of
preparing a grease. Examples of suitable reaction temperatures used include
about 80°C to about 250°C, in another embodiment about 80°C to about 240°C,
in another embodiment about 90 to about 210°C, in another embodiment about
110°C to about 190°C and in yet another embodiment 120°C to about 170°C. In

one embodiment the reaction temperature is in the range of about 90°C to about
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i n anot her enbodi ment about 45C to about 140C, in

anot her enbodi nent about 25 50C to about 110C and in
yet anot her enbodi ment about 60C to about 102C.
Optionally, step (3) further includes grinding during
and/ or after heating. Optional_ step (4) is well known
and i ncludes all known proces%8 of preparing a grease.
Exanpl es of suitable reaction tenperatures used

i nclude about 80C to about 250C, in another

enbodi nent about 80C to about 240C, 30 in another

eREAC TeR! o ADBMbo el Ana PO orf erhtlre@ROIN &le range of about
enbodi ment about 110C to about 190C and in yet o
anbtOiertocabppid2 HEht mowe amepodbpent thy ow@ctien tegperature is in the
e ' 0 ' nperature is in the range of
a%ggé%%aé%%@b%f%%?%ﬁgc I n one enbodi nent the

react i drhet prasessavptianally inpludefe mismge obkr abmianal prolormance

about.. 230, - odi : ' t t
CHRU 0 pRORESIRCOITE 8 EERGHAGLs AREAIHEF v
prakled seqphiidhaktparatelylondes coricenmgeot her opti onal
perforrmance 5 additives as described .abov e .
ot | onarbBraran ks dierT SRESepRRRe ARh BertF the process
seiguiadés eittey a bapaseati eoytimougoaticwrnus @nkradrebatSaiptbcess. In

process, of. prodquci hg a grease conpositjon. wherein the, .
P G Sub SRR oErBe o g on, PrGRAd QUG Rorggach Sd in
C Odifolt et @B o Gitn et HONsdAd coMtinuoas posesséd  one enbodi ment
tgﬁ gr egig ﬁonposi tion is prepared using non-batch and

i pndgyr 8%bodi nent by a sem continuous

pr ocessHfe. cdmighisgion @ff thepptdeanlinv@ntidhes a0 Shihaufadture of
the present inventjaon is useful i g H:anuf acture of .

gr ¥5ess: Txempbrsc syratle greasn Belyre 2R IRR821S PRI 2
S O@PnHa %91 PRER, Medhpldx stQCMDANhius @Shflex@oap grease, a
conpl.ex soap grease, a lithium conpl ZX soap grease, .a
15030 G{PR S9AP LB2HSS o ONsROISRSqapBIRRSFE 8° SIS gheseharagiqised by

( S@EelacRESt ¢EAAC IRERS Bsebyartich? hsGle @boriteD @hidlometres in
nmet al base particles above about 2 mcronetres in

di HABEEF) 2 Soghiibre Mghhpeapfiogkent 8E53SE hfiRturgt Higseeforn one

M XS ehNBE SRfase TBluASES 11@5@9@&%&&% HABGEmbodiment a
includes a |Iithium soap grease, in another enbodi nent

a CaRmpr 8epsapegineagiier embedimenict lidip ¢PmRRiex goap grease, in
'a' %JUtWeerﬁ%ﬁt 2960 RLES gmsggn@np%a et iyTRthent a

OW nol se soap grease and in yet another enbodi nment
a shohtofibrethigdiy soahicegtent@agrseont ent grease. The | ow noi se

grease i i%@p%is@rkqeatsé( R kALY aﬂaetgipiicgll}; ety ng r%hﬁ&eglrement

bearing applications such as pumps or compressors. The complex soap grease
is known and include smooth or show grain. Furthermore, the complex grease
contains a polycarboxylic: acid typically a dicarboxylic acid. The short fibre
high soap content grease is known and is often used in specialist applications.
In one embodiment the composition is a liquid fuel. The composition
may impart at least one property to a liquid fuel including viscosity control,
control of sulphur oxide emissions, combustion improvement, control of
particulate matter formation and reduction in the formation of vanadium

containing ash deposits which forms catastrophically, corrosive low-melt slag.



beari ng applications such as punps or conpressors. The
conpl ex soap grease is known and include snooth or

show grain. Furthernore, the conplex grease 25

contains a pol ycarboxylic acid typically a

di carboxylic acid. The short fibre high soap content
grease is known and is often ied in specialist
applications. |In one enbodiment the conposition is a
liquid fuel. The conposition may inpart at |east one
property to a liquid fuel including viscosity control,
contr ol I ' LSS, O 0 [ industrial
mpr oveliiry, T Satpoti6r 3Gk 3G, SR, Aan industr
f cappiitatom iaischreseduintthoranges inbldingrabaui A1 &6 abanaAfl Winve, in

bithm aireapcistibornrs kit i ki
coPeBir SRR RERERE A do LT uR PR g B2 a0 ERingfiment

t heboun@.6nb nsut 28 wappl i ed in an industrial application

it is esent in the ranges,includi ab, . .10

> about 4 evﬁﬂg)é’mgr?xargﬂ%f R Vl%en‘if'o’&#lﬁ%%?ona%%ﬁ% 18‘.76%{{&61' These
absainpi® we ¥nadxtaigiivy eind anenbe interdeddionmit thabeepe Qf5the
to about 20 wt % 5 The foll owi ng exanpl es provide an
i 1'PYetH°% i on of the invention. These exanples are non
eXpRUMPIVMES and are not intended to limt the scope of
the Tnvention. EXAMPLES Exanples 1 to 19 10 A series
of Expmples Ltk containing a nmetal base, an organic

10 Medi um R0 05 £ CASRRbnMBASy PERPATA, fah @paishwdiym and
wei ghi ng about 300g. The di spersi ons mer8%£rf§ared bY
gr # Aeifasent erespraparyd fremipslarty Bictghang ahpuhdV04. | The gyspersions
ab i i dhasefosamout 1.5
< uﬁ?xtr% ];Ire;?arécf()Py gr}mg%ﬁlﬁ)os.ﬁu%ﬁélhg t Rerttet Béa of@bou to

cron (I _ e resulting dispersion .
meSuhopes o1 whidl the zeetelalase SYas SWOTBIGTAN {igr <dolbiy-nd Hfy resulting

Coétﬁéée%éﬁ )méa§%§z?iﬁiée5sl,if’@€vtaé GtBrmPh iR LYBEE by Coulter® 18230

Al natively, argest particle size was .

15 dePatiniertize Ansiysrg. oAlareaiivabyel theploraeal PHfigle gdtcopses wetarmiped
X49&n%’§%¥5’n€lﬁrﬁ% {i%ﬁ' nﬁ@l%s@olp@ ahitPs G ma@lifitiicddl Sd dRGlibrated
amount of netal base, -organic nmedi umand surfactant .
pr gstintlei The pineundiod peatalibess oagadipmediant and susfarigpit @resent 1n
angd particle size anal-ys§i S.i;S, A ' o] di
20 eRRTRST 0" it s TP, g gRRRRE % byl R eented i
t heaigendi ng procedure was carried out until the

tal b ticle_.si. 6 .
20 The i SRl A8 PHERChk: das PUAG doureS Gbpes R giinding

3 pridedure was carried out until the metal base had a mean particle size of about

6.55 um. The dispersion was then heated to about 90°C for about 3 h.ours.
Examples 7 and 8 were prepared by a similar process as described above
except, dispersion was prepared by grinding the slurry using an industrial scale
25  horizontal bead mill to prepare a 46 kg dispersion. The bead mill had a rotor
tip speed varied between about 5-20 ms™,
Three kilograms of Example 15 was prepared by a similar process as
described above except, using a lab scale Dyno-Mill ECM Multi-Lab horizontal
bead mill commercially available from W.A.B. A.G., Basel with a rotor tip

30 speed of 8 m/s™.
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Exanples 7 and 8 were prepared by a simlar process as
descri bed above except, dispersion was prepared by
grinding the slurry using an industrial scale 25
hori zontal bead m |l to prepare a 46 kg di spersion.
The bead mlIl|l had a rotor tip speed varied between
about 5-20 ns 1. Three kil ogr s of Exanpl e 15 was
prepared by a simlar process as described above
except, using a | ab scale Dyno-M Il ECM Mul ti -Lab
horizontal bead mlIl comercially available from
WA B. A G, Basel with a mgter; tip 30 speed of 8
ms"1 20 Tahle 1 FX Metal Base Surfactant Qrganic
N NAYfetal Besei ds Nanme Andimifactghre Anpurt Orgasigiieslium
Gont ent Namegent Belidsent (Wama oi | | (Adnouhl ge Npansi S ount
1 Li OH F2one2. 4 Genteandi one 9.6 GP ||| PB8ent2 |Li OH. HJOPresent
22. 4 [Furandioneé 9%) GP |l 68 3 Li QH.ddx@l 22. 4 PI BSA (%)
g51- 1600 13.1 330SN 64.5 4 Li OH H2Greé®asisl|phoni c |aci d
5.9 PAO6 34.1| 5 Li2¢CO3 33.7 Furandi ¢e . (8.2 GPIH
§58.11 | GiCHTLED | swW2phoniFaraadiode 4. 6 GP 19.6 35.|4 GFICH( OH8
2 90 sui@HICC a2l 11 Foragifiohd 38.4  8.4HO0 |50GPIIBSA 68
dl yxo] LIOB.IEN 42.%3.4 9 [WK3 5851864 | gl y80l 3. 33d3W 46. 84.5
10 Loy tuonZ8 31 BSA0aT Y e@bhdhida&lN 79. 7 561 dephb-562084.1
U FTBSABYLC0] B33 PlFédndiond 2 NB2CO% 5U HUr@pdi dness.1
HO"PN 40 ¢85 HINGGRE 3Ty bhieiaBal- 100% 40 AN GFT 14" 354
Qer7 U SO, AU 30T TRuiphbatPacit?™ I 11.6 | GpO | 384
8 MgO 50 PIBSA glycol 7.3 PN 42.6
9 MgO 50 PIBSA glycol 3.7 PN 46.3
10 Cerium 20 PIBSA glycol 0.3 PN 79.7
Oxide
11 Fe, 03 20 PIBSA Glycol 0.3 PN 79.7
12 Na;CO» 50 Furandione 10 PN 40
13 | H,NaCO; 50 PIBSA 851-1600 10 PN 40
14 Cerium 50 Furandione 10 1- PN 40
Oxide B
15 Fe 05 70 sulphonic acid 12 GP II 18
.16 CaCO; 50 sulphonic acid 5 GPII 45
17 CaO 60 sulphonic acid 6 GPII 34
18 MgO 63 sulphonic acid 4 PN 33
19 Fe 04 70 sulphonic acid 2 PN 28
Footnote to Table 1 '
PN refers to a petroleum naphtha organic medium;
GP II refers to an API Group II 100SN base oil;
330SN refers to a 330SN base oil;
Furandione refers to a polyisobutenyl-dihydro-2,5-furandione ester with
pentaerythritol surfactant; _
PIBSA 851-1600 refers to a polyisobutylene succinic acid with a molecular
weight in the range 851-1600 surfactant;
PIBSA glycol refers to polyisobutylene succinic acid reacted with ethylene
glycol and 2-(dimethylamine)ethanol surfactant;
Sulphonic acid refers to C;,-Cys alkyl benzene sulphonic acid surfactant;
the viscosity of example 6 is about 0.5 Pa s ‘at 40°C at a shear rate of 100 s7;
and
the viscosity of example 9 is about 0.05 Pa s™' at 40°C at a shear rate of 100 s
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15 Fe2@3 70 sul phonic acid 12 GP 11

sul phoni ¢ aci
GP I
70 sul

d5 G Il

45 17 CaO 60 sul
34 18 MO 63 sul phonic acid 4 PN 33 19 Fe203
honic acid 2 PN 28 Footnote to Table 1 PN

18 16 CaCG3 50
‘honic acid 6

refers to a petrol eum naphtha organic nedium GP ||

refers to an

APl G oup I

refers to a 330SN base oil;
pol yi sobut enyl - di hydr o- 2, 5-furandi one ester with
Pl BSA 851-1600 refers to a

pentaerythrit

pol yi sobut yl ene succinic ' ith a nol ecul ar
in the range 851-1600 sur?fagiggew

ol surfactant;
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5 330SN
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10 PI BSA
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6.3 14 Largest| M5 5. Meanl 2.0 15 Mean. |0 36" &
Vean, 175 16 MeBlean,0.B0 7 Mean, 0.U5 17 Medficam3150 g
ean—0- 2418 Largest 56— Mear—I—+o—19 t
2.0 10°Larges ﬁ%ﬁ’?‘” 18 LafEest;S.0

9 Mean, 1.19 19 Largest, 2.0

10 Largest, 2.0

Examples 20-26 Magnesium Oxide Dispersions

A series of magnesium oxide dispersions was prepared in a vessel using

a high torque stirrer (commercially available from Stuart Scientific) capable of

maintaining a stirring rate of about 200-300 rpm. The stirrer was fitted with a

polypropylene or polyurethane “U’-shaped stirring paddle. The vessel further

contained about 700g of beads (3.4-4.3 mm @). The contents of ‘the vessel

were stirred for about 8 hours and about 7.8 %(on oil free basis) of a

polyisobutylene succinic acid reacted with 1,2-ethane diol and salted with two

moles of 2-dimethylaminoethanol surfactant with a molecular weight in the

range 1000-2300. The results obtained were:
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Exanpl es 20-26 Magnesi um Oxi de Di spersions A series of
magnesi um oxi de di spersions was prepared in a vesse
using 5 a high torque stirrer (comercially avail abl e
from Stuart Scientific) capable of maintaining a
stirring rate of about 200-300 rpm The stirrer was
fitted with a polypropyl ene ® pol yuret hane

"U -shaped stirring paddl e. The vessel further
cont ai ned about 700g of beads (3.4-4.3 mm 0). The
contents of the vessel were stirred for about 8 hours
and about 7.8 %on oil freg,bgsis) of a 10

ol vi sobutyl ene succinic acrd reacted with 1, 2-ethane
dEpdmplad %abf dd with tQuganindlesisurof Mean Particle
P- di met hyMp0 rfoet hanol surfactant with a rol edgkgrm)

wel ght 1|n 48[se He&ﬁ@&mll%@ﬂﬁSOO The resul tis obt hthed
el o 22 Tah Exappl e %of Or-g € !\vlb\.; tHA- IVf QI
Par £icl ¢ “Rgo|P lt@aﬁﬁut’%f?‘lﬁgn Naplti)| eum NApht ha ?

cl 489.5 A'4J9plhatPe@roPGlnﬁﬁb%%Nﬂﬁﬁ%thﬂbén?e%e 22 49144

etrol eum naphitha + trinethyl benzene 1.74 1 23 49 1
1008R balsé9di || 1908 bagepihg. 5 Pet r ol eum Naght ha €8816

T —@r aromati|c pet{gpeum
i sf}II &r 3 elt’%egm%f’%%’fg%@é%& Fuel |1.72

X esr 24 ages 1n
o oggss ! 248&6 I?é%nga hﬁﬁggbtri)‘{'éﬂﬁkzgisdﬁht\;% excep?’zghe
MyO26s  jpradslentUBsD Desal P/ﬁelpet rol eum naptHa is piésent

r laWal o 1 . =
bt —about #6809 ard—surfactant—s 5 pres nt—at—apout

3ERarfipleon7 &1136)D|1fféra& I\MEsmm Giaéesesul t s obt ai ned
wer e: able

[
Lar ges Rﬁc}?ﬁssstf‘r é‘mﬁr & 2, Exf ?lgc ﬁﬁgggai\% ¢log % Mi
- g_r)escmt gt »%.3 N&g@ﬂ'@iﬁﬂ@l nppthy, ’ﬂBie@CI’f 2 2pQuLf e an% suré ant is
KpiekernB@t Sbodil 34 % (on an oil free basis). The results obtained were:

Table 4
Example MgO Product BET N2 Bulk Denisty Largest
Name Surface Area (g/cm’) Particle size
(m® g (pom)
27 MagChem40 45 0.45-0.7 3
28 SIG ' - - 3
29 KPLIL-80 0.61 4
30 KPLL-60 65 0.35 2
31 KPLL-20 25 0.45 2
32 KP-IM - - 3
33 KP-3083 3.5 0.61 4
34 E-4 | 66 0.41 2
35 E-10 Grade 187 045 - 3
36 E-10 . 113 0.38 2

Footnote to Table 4

The magnesium oxide employed example 27 is commercially available from
Martin Marietta;

The magnesium oxide employed in all examaples 28 to 36 are commercially
available from Dead Sea Periclase;



30 KPLL-60 65 0.35 2 31 KPLL-20 25 0.45 2 32 KP-JM -
- 3 33 KP-3083 3.5 0.61 4 34 E-4 66 0.41 2 35 E-10
Gade 187 0.45 3 36 E-10 113 0.38 2 Footnote to

Tabl e 4 The nmagnesi um oxi de enpl oyed exanple 27 is
commercially available from Martin Marietta; 10 The
magnesi um oxi de enployed in a3 exanples 28 to 36 are
commercially available from Dead Sea Pericl ase; 23
Exanples 37 to 47: Different Surfactants The process
is the sane as exanple 28, except the surfactant is a

poi_:)\(i so‘kgugy Oelpﬁd/lx'_t er%nt"%[rk%ﬁ ead group and nol ecul ar
vverg?-ﬁmn%—t-l'lm— X illing is carried out

for aboTlite prdsedsoisr the Fmee nesuhmpleody,apxvept wher eurf&tant is a
Tabl.e. 5 Pol yi sobut yl.ene, Sur f act.ant I u
voresip ey gh VAt deRe e e R R Rl B Lttt Bna
D thetrhylirgt is @mled a0t foe abalttl. BRr? TBSreRetst abeaiyechweteol

ester 1000 5 39 Pol yet hyl eneami ne (60 % 1000 3
actives) 40 Pol yet hyl enean&—ﬁ@ggm % 1000 3 actives)

A Thi ophpsphat e bagistbatglehé Sd@¥ant. 5 42 @ ycol ester
apnd_1550_P Di mne-salt+—43 .
PoE¥aalEl eneani Héa% gum, 2000 WMolgopagdieight | Largest Particle
of tail size (um)
37 Dimethylethanol amine salt 324 2
38 Pentaerythritol ester 1000 5
39 Polyethyleneamine (60 % 1000 3
actives)
40 Polyethyleneamine (74 % 1000 3
actives)
41 Thiophosphate barium salt 1000 1.5
42 Glycol ester and 1550 2
Dimethylethanol amine salt
43 Polyethyleneamine (62 % 2000 4
actives)
44 Polyethyleneamine (50 % 2000 2
actives)
45 Succinic acid 2300 3
46 Polyethyleneamine (50 % 2300 3
| actives)
47 Succinic anhydride 2300 2

Examples 48 to 54 Alkyl Benzene Sulphonic Acid

The process is the same as example 29, except the surfactant is a Cy2-Cs
alkyl benzene sulphonic acid as defined in Table 4; and the milling is carried

out for about 1.5 hours. The results obtained were:
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44 Pol yet hyl eneam ne (50 % 2000 2 actives) 45
Succinic acid 2300 3 46 Pol yet hyl eneam ne (50 % 2300
3 actives) 47 Succinic anhydride 2300 2 Exanples 48
to 54 Al kyl Benzene Sul phonic Acid The process is the
same as exanple 29, except the surfactant is a Ce-Cl5
al kyl benzene sul phonic acid Zs defined in Table 4;
and the mlling is carried 10 out for about 1.5
hours. The results obtained were:- 24 Table 6 Cl12-C15
Al kyl Benzene Sul phonic Acid Surfactant Exanpl e Head
G oup Al kyl Mol ecul ar Largest, RParticle Wight size

cal ci um oV to
(m 48 (calci 566 4 j88ed 300 TBN) 49

Non-overbased 3[0-d4T,4AlieaBenatte Suilphbnichaiin C22 to
B2 50 Barium 250 4 sul phi@saifgctaitt h TBN 156 51

PNERLmpACT 0 P3ULRad Qr—’ougl'” Ahamiye MElechldr |SBargest Particle
lehonlc ACId 345 8 54 Sul ghoni gvéghtd 34% 5 skxdapml)e

(Partjct e Sirgd&ss than J00nm sgxanpl e [1 s pr epar ed

bl endi ng magn @hyg%gﬁ;ﬁ% vt bey weight (wth 5 10
% on an oi | 1 asi s of |pol yi sobutyl ene succinic

e ‘4!9 &0 ‘N‘dh%‘verbased 310-449 4

calcium alkyl
chain Cy; to Cap

50 Barium 250 4
sulphonate with
TBN 156
51 Sulphonic Acid 630 3
52 Sulphonic Acid 7
53 Sulphonic Acid 345 8
54 Sulphonic Acid 345 5

Example 55 (Particle Size less than 100nm)

Example is prepared by blending magnesium oxide wt % by weight with
10 wt % on an oil free basis of polyisobutylene succinic acid with a molecular
weight in the range 851-1600 surfactant; and an oil of lubricating viscosity.
This was first milled in an ECM Multilab Dyno Mill (supplied by WAB AG,
Basle). The mill is charged with 0.3 mm @ zirconia / yttria beads and operated
with a tip speed of 8 m/s. After a residence time of 10 minutes, a 100% sub
micron (mean size 298nm) dispersion is obtained. This dispersion (A) has a
dynamic viscosity of 200 cP at a shear rate of 250s™!. Dispersion (A) is further
" milled in an NPM Pilot Dyno Mill (supplied by WAB AG, Basle). The mill is
charged with 0.05 mm @ zirconia / yttria beads. After a residence time of 10
minutes, a dispersion is obtained with a mean size below 100nm. The viscosity
of the dispersion was below 400 cP at 250s",

Comparative Example

The process is the same as Example 28 except the surfactant is 12-

hydroxystearic acid. However, the sample viscosity increased to such an extent



wei ght in the range 851-1600 surfactant; and an oil of
| ubricating viscosity. This was first mlled in an
ECM Multilab Dyno MII (supplied by WAB AG Basl e).
The m Il is charged with 0.3 nmO zirconia / yttria
beads and operated wth a tizp speed of 8 ms. After a
resi dence tine of 10 minutes,2% 100% sub 10 nicron
(rmean size 298nm) dispersion is obtained. This
di spersion (A) has a dynamc viscosity of 200 cP at a
shear rate of 250s-1. Dispersion (A) is further
llraQQhé %@ﬂoﬁlg}% el Rlreddcad Yht lﬁn@lﬁﬂﬁ@lxétqgrgl@yt ﬁ%ﬁ:lé@ize as
charged wt zi'rconi a
yt tdpieambeé@smlms@vpyavans@bwénaem flismets. 10 ni nut es, a
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Thiﬂ E%I&[ISiagm &th t he di spersion was bel ow 400 cP
at 250sDispeSompae atired iExeaipl glafhtibes dr esdark soathet sarhpent
5 as og?ém#l %1% GO8E %) ! fo %ea&r f’l%[%tr@'ﬂflts o% ajrged from the four week
ys eari c acid. e Viscosity
[ nd[seasexdx it:rbmnyctlastanrﬁenhechbn ESamphatznﬂealmgM atdn@me that no

d. d he f d i
o SRR Fiven Ob S e el Jies BREERSS ER § Show

di aomt eéparddonpgissivernt antatbetinteyit IE@Sxt T]lesmfcsmamearfeexamples
st gr ed t ubes in, am at
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100btigd me@eﬁirum;t,&e four week dispersion stability test
: p| ets 27\%1and 54, |nd| cate that no

< rere—t+ayer forned.

Exanpl eﬁ)ls@grsﬂfhd 053n1§Ev&BMurr$(Bﬁ’deSq9Qfa@éd an eimike! M@Bésses to
and a sedi nent |ayer. The Eerfor mance of ex%rH)I es

an&xsmples 23049 éR?e‘EPﬂﬁfteéleWt} Setf WAET iP&T 7810 Sperswn > The

eX @RPeisik YonthRidew ReF irk GhiReSAkethen plabbl mal mqraeso U@and
oxi de. Test on Interaction of Fortultous

15comt ambirat tomParsteiser Aften ovt Wislh s Ligperens éoralr apap dgper of
in wsd'tépalnéﬁhé)&l%gﬁ&?&és%ot BANRLESof231 Rmiién.cONt act ed
W th g of vvater per 979 of disSpersion. The
$j1e2seiHxan itPa¢naraiigneaseasar e ni xed and then placed

|0an oyegal. B8 oAt b5 :Akingi) 3 SO .8 v

After one week t | Sper sion orma . ayer of
watoérl 2ehydroxdyeteaticsyred gitoAbaid &3-8nvt %sﬁcﬁﬁoéﬁ ‘{jlﬁ?s O@fan@ gpating to

f or Ugltl I §Pe 90?&? %egﬁglyblr&ﬁtealp 1 @r afﬂeoﬂisgél a@& %.%ﬁf‘aentas‘ were

rease vvas prep vessel contal ning
ab&ubleﬁ t& aMl%SO C before adding about 6. 4 wt % of the product of Example

3. The vessel contents were then stirred forming a grease like material. The

grease like material was then heated to about 150°C and held for about 1 hour.
The grease was then cooled to about 120°C.

25 Grease Example 2: Preparation of Grease with NLGI Consistency of 1

The process is the same as Example 12, except the grease is then milled
through a triple roller. The resultant grease had a dropping point of 203°C.

Grease Example 3: Preparation of Grease with NLGI Consistency of 2-3

The process is the same as Example 13, except the grease like material
30 was heated to about 195°C instead of 150°C. The resultant grease had a
dropping point of 204°C.



of 12-hydroxystearic acid into about 83.8 w % of 600N
base oil and heating to 20 about 80C to nelt the

12- hydroxystearic acid. The vessel and contents were
cool ed to about 50C before addi ng about 6.4 wt % of
the product of Exanple 3. The vessel contents were
then stirred formng a greasezqike material. The
grease |ike material was then heated to about 150C and
hel d for about 1 hour. The grease was then cooled to
about 120C. 25 Grease Exanple 2: Preparation of G ease

W t;:laell\ﬁ_,gmfﬁlsgosgg,ency of 1 The process is the sane as
Exanpl'e 12, except the grease is then milled through
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DR iR el BT WP B et freg ol ecipitaie anp s
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conpositions caontaining the dispersion of th

[ | t he
i nY&AOP o CsPighs disgersion sxamplss ekt lgom sypmBPles Shidls 141§ and 18-

pPhas an seRalAlis@ite FHe) H4aHIRsES BA71PaRPa RaS€F8S0iP{Fuel
exanpl es are %)epared by a sim|l|ar process to Fuel

Exanpreles 74 t¢ Hgospegtitddht t he di sper sion exanples are

f I o8h®YaeH BHrével In Obén BRanRMhpliBatigkoTdsh M. ddl e
distilTate (Fuel Exanples 64 to 7I) and a heavy fuel

oi | ( Fuéls0 w5 malniyn dydridedlispgisiereisgaicetied ¢f 50 ppm into a 6
o . g i .
CoMRS O TAPEAE g T ELOTRAGRL 5000 15P 10 e
15Mqapireinantd ef Garbpegmemexide, MWD« baidl pertienfatoymaigra In the

20 h eﬁ%@éertc\é%lf tI?ei Aisp?etrsi&g nEd Sd?Bché{Q lmaftljep %r{n%a % 58 mg/m>.

25

30

The test in the absence of the dispersion produces 90 mg/m’> of
particulate matter.

A magnesium oxide dispersion similar to Examples 26 to 36 is treated at
925 ppm into a 200 megawatt open flame burner. The particulate matter
formed is measured, along with SO; emissions using a LAND Conserver IV
Model 220 Dew Point meter; and flue gas temperature. The data obtained by
employing the magnesium oxide dispersion are shown in Table 7. Data
obtained in the presence of the magnesium oxide dispersion are collected 40

hours after initial injection.
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Measurenents of carbon nonoxide, NO, and particul ate
matter. In the 20 presence of the dispersion, the
particulate matter forned is 58 ng/nB. The test in the
absence of the dispersion produces 90 ng/ nB of
particul ate matter. A nmagnesi um oxi de di spersion
simlar to Exanples 26 to 36 75 treated at 925 ppm
into a 200 negawatt open flame burner. The particul ate
matter 25 forned is neasured, along with SC3

em ssions using a LAND Conserver |V Mdel 220 Dew
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em s@?bﬁglsi@fr@’p@)lo Flue Gad Tenperdture (C) 954 145

NF1ge Gak qkmg,&ﬁmfré,l@b) efanpl es 1ggpl oyl ng a cal Cl y4§ or

ragnesium dispersionidenonstrate thela liquid fuel

contai ning the dispersion of the 5 invention may
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invention disclosed herein is intended to cover such modifications as fall within

the scope of the appended claims.
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5 1. A conposition conprising a dispersion of: (a) a
nmet al base selected fromthe group consisting of: (i)
a metal hydroxide; (ii) a metal base other than a
nmetal hydroxide; and (iii) mxtures thereof; 10 (b) a
surfactant; and (c) an organi ¢ _nmedi um containing |ess
than about 2 wt %of water wh®rein said metal base is
present at a solids content greater than about 51 wt
% of the conposition when said netal base is a netal
hydr oxi de and at a solids content of greater than 15
wt % when 15 said netal base is other than a netal
hydroxi de or is a mxture. 2. The conposition of claim
1, further conprising a carboxylic acid containing
abgHl & h9.ARgut 30 carbon atoms, wherein the
carboxyli1c acid is selected froma nonocarboxylic
acid, a polycarboxylic acid and m xtures thereof, 20

and optjonally the carboxvlic.acid is.further

Subst 1 t Ut SR GP SARERERE 8 HBET Fin a nydr oxyl
group, an(®stmeetabiade salectadr feem thesgrenf conlistidgef:

conposi tion %f claim1l erein the nmetal base is
anhydr ous I(fthfﬁﬁt%@%ﬂ &e, 1ithium hydroxide
nmonohydr at e, (iijrag fesdl base vtk GhanGemetaltbydeddidd; and

hydr oxi de, | i.thium carbonate, calcium carbonate,

copper acet 418, TE¥wEieEsticar bonat e, cal ci um oxi de,
magnesi umd siefactahtt Mdim oxi de; cerium oxide, iron

oxi de or mxtures thereof. 4. The conposition of claim
1, wherei F)teOT8HHE AR cpRIdining, st g@ﬂi oLt 29 % of water

|i pophilic baleddlgBai@fmahBate B ProseBPRU solfds cRentderedfte than
conposition of claim1,wherein the organjic nmedi um

cont ai ni ng 13884t Y1N¥h"eaHshe comppsitipngrhepeseid metal bage &5 p metal

of |ubricat il’@@rovxii(ﬁczglﬁi Jtyag scidb IcEiktiesk giugrleateﬁthan 15 wt % when
hydr ocar bon sol vent or m xtures thereof. 6., A

process for Spidapaiplibese i otsipaiamesnl vdrridesqriy 2 peture.
steps of: (1) mixing (a) a netal base; (b) a

surfactant and (c) an organic mediumcontaining |ess
t han abbufThg opmpositipn watcdaimt b fugther gomprising:a ea_rgoxyhc acid

9 L LRt 4SS b UL ol 3§ LB oh Blorh®. dirlh andIcERGL I O heid
(3§&%d$?%ﬁgﬁfi héé%ﬁng t he 8§sﬁ%r§fonr§b stép ?%? tocg 8
t esgdentet fiom atroonocarboxylic acid, a polycarboxylic acid and mixtures thereof,

and optionally the carboxylic acid is further substituted with groups selected

from a hydroxyl group, an ester and mixtures thereof.

3. The composition of claim 1, wherein the metal base is anhydrous
lithium hydroxide, lithium hydroxide monohydrate, magnesium hydroxide,
calcium hydroxide, lithium 'carbonate, calcium carbonate, copper acetate,
magnesium carbonate, calcium oxide, magnesium oxide, lithium oxide, cerium

oxide, iron oxide or mixtures thereof.

4. The composition of claim 1, wherein the surfactant has a hydrophilic

lipophilic balance of about 2 to about 16.
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10 about 40C to about 190C to form a dispersion; (4)
optionally reacting the dispersion of steps (2)-(3)

with a carboxylic acid containing about 2 to about 30
carbon atons, wherein the carboxylic acid is a

nmonocar boxylic acid, a polycaiyoxylic acid or m xtures
thereof, and optionally the carboxylic acid is further
substituted with groups 15 selected from a hydroxyl
group, an ester and m xtures thereof. 7. The process

of claim®6, wherein grinding procedure is by a rotor
stators m roorﬂro\éﬁfotn' S 1aiRE 2T dih thPofR@hicZAGidh LRRsining
mll, basket mlling, pearl mlling or mxtures |

t lvsy Bieh abpot 3 wiPhef pratrrésan eil of lubrigpieng Yiseasipra liquid fuel, a
c LS [ : i sion of step (2) to a
tgqﬂé$§ ﬁg8&$%hé%gﬂ%m%§g?%%%;bout 190C to forma finer

di spersion. 9. The process of claim6 wherein the
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about 51 % of the conposition en the base is .a .
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greater than about 35 '
7. The process of claim 6, wherein grinding procedure is by a rotor
stator mixer, a vertical bead mill, a horizontal bead mill, basket milling, pearl

milling or mixtures thereof.

8. The process of claim 6, further comprising heating the dispersion of

step (2) to a temperature to about 40°C to about 190°C to form a finer dispersion.

9. The process of claim 6 wherein the dispersion has a solids content

from about 15 wt % to about 84 wt %.

10. A composition comprising a dispersion of:
(a) a metal base selected from the group consisting of:
(i) a metal hydroxide;
(i) a metal base other than a metal hydroxide; and
(iii) mixtures thereof;

(b) a surfactant;
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w % of the dispersion; and (iii) an organic nmedi um
containing |less than about 2 wt % of 15 water; and
(b) aliquid fuel. 12. The fuel conposition of claim
11, wherein the surfactant is a derivative of a

pol yol efi n, a hydrocarbyl substituted benzene

sul phonic acid or 20 sulphoﬁgle of an al kali netal,
al kaline earth nmetal or mxtures thereof. 13. The fue
conposition of claim 12, wherein the surfactant has a
nol ecul ar wei ght of |ess than about 1000. 25 14. The

fuel conpgs%tcgr%gx)g{ca%{daiam 11, wherein the netal base

i's rmagnesium carbona €, magnesi um hydr oxi de or
magnesi unidpxn deganicSmedinm ¢ansdiniogigsoshar abpudf2 wi & raf pyater,

f u_rt her COMPhkridGaid nge%Maﬁé Eg Srres_ent in at a solids content greater

than about 51 wt % of the composition when the base is a metal
hydroxide and at a solids content of greater than 15 wt % when
said metal base is other than a metal hydroxide or is a mixture; and

wherein the composition is a grease.

11. A fuel composition comprising:
(a) a dispersion comprising:
(i) a surfactant other than a fatty acid or derivatives thereof;
(ii) a metal base with a solids content of greater than about 35
wt % of the dispersion; and
(iii) an organic medium containing less than about 2 wt % of
water; and

(b) aliquid fuel.
12. The fuel composition of claim 11, wherein the surfactant is a
derivative of a polyolefin, a hydrocarbyl substituted benzene sulphonic acid or -

sulphonate of an alkali metal, alkaline earth metal or mixtures thereof.

13. The fuel composition of claim 12, wherein the surfactant has a

molecular weight of less than about 1000.

14. The fuel composition of claim 11, wherein the metal base is

magnesium carbonate, magnesium hydroxide or magnesium oxide.

15. The fuel composition of claim 11 further comprising a demulsifier.



