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WD 2005/ 097952 PCT/ US2005/ 010631 TITLE H GH SOLI DS
CONTENT DI SPERSI ONS 5 FI ELD OF | NVENTI ON The present

WO poosn9iosn rel ates to a conposition contai ni NgPET/IE1085/010631

base; a surfactant; an organi c nmedi um containing | ess
than about 2 wt % of water; and optionally a
carboxylic acid. The invention further provides a
process for naking the conposition and a nethod for
its use. 10 BACKGROUND OF THE I NVENTION It is well
known how to prepare a dispersion containing a netal
base that is normally ins@IWbEe in an oil of
| ubricating viscosity such as |ithium hgdr oxi de. The
di spersi on cSHGH SRS & ORTHNFRBHERSIONW sol i ds
content (i.e. the amobunt of netal base in the
di spersion) typically up to about 10 wt % 15 A
di spersion of this tHMEEDMENIMVENTIEN content ' greater
t han agput 10 Wt % are_. unstable w thout the. resence.
al'base; a

of a P@éesg%WFn%?n TR IR ArROMRPSEIOZL PRI HsH A T
LSR|LSE 3R &Eﬁh@%{edﬁﬁﬁ c%ﬁia%m%al%ﬁs B1aPHRG 208t 9RBE water; and
ormng sedinment. Also a |owsolids dispersion

opmlwlhs aacdrho@dmamdnt Tot inveation efurthedinrovidss t @ pregess for

F#% | ubri ca %#WISC&SIt%Q nd this makes
ng@retcgmpgﬁ 1°§t R4 %Gi g B8si ng 20 of said
di spersion di f iUk GREENDOOFTEHEOINWENTGION1e nedi um

Furthernore, this makes the dispersion |ess, |
envi r SniseweH| inpwn hewdioyprgnare RpdisBevion containgag %W&Fal base

e R R T

60dReEdd. | The AiNpetiifi coitaliti @l tht MadtgRbA: Racy geow sohds content
cont ai ni ng conpound, a liquid soluble in oil an

i & e smetn AERgH Pgse thy diepersum) dXpisply aip; at %40 Wt %

Ekhgfs? ionfu§f Eﬁ‘g f}ﬁ)te \§1’[9%7SQQ&% %rﬁglllt n%r%ﬁte? tﬁﬁlx hﬁb&aio wt % are
el nprising nesi um hydroxi d

whithbla \sahoxdsrheqnémbe C@ff Bhangei zghd)umemﬁ:amfaatantl Elsstabﬂlse the

the colloidal  addit nt er nati on Pub] i cat i on
é@p@@magw%thhssr%%ta DESSYBBPIHH ALt %‘Ec}f meniedyment- Catso a

{1(14 H?f)ét%ﬁ)tn! Qhtihs §A8igkYamBlnt SOStaRRe Iﬁéﬁi{lﬁﬂ (ot an oil

capa formng a water-in-oil enulsion, a base

aﬁdilhrmatmgadld;opsam) and thmgm[lqsﬂsltmrspbm@mvn std‘ﬂageba@b dispensing
a car.bona

BF H%?@E@g%ﬁléﬁuw@dgég% he waewo%&&%@fmore, this

aiKes tl?eaﬁlﬁp &Eloﬁﬂeﬁr@l@ﬂbﬁn@ﬁtﬁly e dep ER@ Sk éiivaloes
not disclose a dispersion
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
dispersant 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
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 a hydroxide, a carbonate, a bicarbonate or an



10

15

20

25

30

with a high solids content. Furthermore the dispersion
is suitable for marine |lubricants. US patent

WQ 200349839 di scl oses that a strong netal hydr oRCTHES2085010631

be 5 made nore reactive to high nol ecul ar wei ght
organic fatty acids by heating the netal hydroxide
crystals in the presence of a liquid hydrocarbon to a
tenperature and for a sufficient tine to drive off al

wat er rystal i.sation..e. _at.at :
15 sio b 31 34l obhe Gruefofa CERERRABIEs SR Wipersion
Hithad higd sOlidiebontdt. SBR@Rdrhigeth® Aipeaién liNswdtable for marine
non-reactive liquid nediumand nechanically

bdmiganist i ng the alkali in oil until a predoninant

porti f riifel kal .. i :

m cr or?rjegt ﬁ%gtgh?%,{gﬁzis'f?ﬁélogé%a ta%tsltrgingaﬁéta‘:l gl\ytdﬁﬂé%éeugle%/ be
tade ?ﬁdﬁ% gi@pgeo High patlenilardy Oight 3ddnicelatyesidsdyghedase the
manuf acture using a concentrat ed 5 agueou ol uti on
Bretyl; ﬂlﬁﬁmﬁ%cﬁr&%ahem nthg PrgEnes Haét 'laﬁldm'slsz/ﬁmcéfbm to a

LSi | TR : 7 TS
FMBEL R o 0L sl AL o1 B8 0ot ilisoon .0
neacdmpgamne ebgani 7 °€ar boxylic acid, its esters and

m xtures thereo ith_a ..cqncentrat ed.,.agqueous lution,
of al kN | PR Eﬁ%ﬁgﬁ flSelfsesh SpeRlifge 281 alffinoot other
E%ﬁn@ﬂ&t%nsaalgtent il @ hbAYksbthRadiguad ediudM SRNRAEcHaRlally
acetone. The presence of the inorganic salt jncreases

thmminetivg dic phalisivapil omtigree asslomigaapation HiAbe mwoticles of

relates to a process for prepari a lithi

bRy RS aN R er o R RS TR Rl MRUE R fhep psed to
gfak@idrestdd @ lithiumbase to at |east 100C then

heating the resulting mxture at a tenperature in the

25 r ahg%p@ﬁentlw@ 234 20BEsunt $rEase MRANGIREHEY UEing Aseoricgntrated

bt ai ned, After,. i.s f Ll i i ..
o1 Bl SEPORPORRRRge 8 L LTR ekl B8 fising
sARoq ngirgase. It would be desirable to have a

di spersion conposition with a high_sqlids . content.
The. pis BAtent fdn {208 ebie (s dnciiio Sherhisipe soap and greases

= | an a ; Lt _
SATREGH 3 SEPRDLE: RSP0 AP RO eRor i
banenaratéd paredus o mviopasi 4lkan métahhydrokgle isahe geesence of an

content capabl e, of _being used as a thi.ckener for
U C g uf%étltﬂlléd regesionm gb%p%sylgg?cetone. The presence

8@146%9%&99?95%1’62‘1865 the yield of the soap or 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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present invention provides a dispersion conposition
capabl e of being used as a thickener for grease

woreovalgesure. |t woul d be desirable to have a PCT/US2005/010631

di spersion conposition with a small particle size
with a high solids content and with a | ow viscosity.
The present 5 invention provides a dispersion
conposition with a snmall particle size with a high

solids content and w,th a.low vi '
PRRER ] RVERTERr O Ll Rio b RO, bt Doin g Nised as o
tiGioRARs ifbl @RagOmMpflfAtige.a di spersion of: 10 (a) a

net al base selected fromthe group consisting of: . (i)

a nmetamomdbsxdesably fo haverg 8isppisian SPMEBYOS{Rh Vith 2 small

i de-: CL

Bl P s ey 3Bflas bl B3 WY Bl iedkodity. The prosent
ilt\&ﬁlﬁOflhﬁﬁVﬂb@lﬂ didpawsiow a@fmpe@titten wittherseiahl gairdcleetiaé with a
hbase js present in at a splids content greater than
highoaplids cogfendapd Withe? lgnBI5§PEon when the base is a

met al hydr oxi deguaigi A8y DB U ¢ERigON of greater

than 15 wt % when said nmetal base Is other than a

met aThkymtesert deventionspavidest aicemp2gition avmepesingda rddspersion

he invention further provides a fuel conposition
OConprising: (a) a dispersion conprising: (i) a

sur f apt Aflet LAY sdiQY Bofnatht r&§ breistideBvat i ves
thereof; (ii) a nmetal base with a solids content of

gr eat er(if havmatabbydreBidgt % 25 of the di spersion; and
(ii1) an.organic, medium.contai nj I 1z about 2

w % of&\k/atagrln?%a? 3?153 O(t%ir tgi\alf ?a%?q%l Sé?%agﬁ’r%@ nventi on
further prawix@ess ethepsgfcess for preparing a conposition

30 conprising the steps of: (1) mxing (a) a neta
base{bXbyurfacius gk ant and (c) an organi c medi um

g|03tr ?%):n'«;lgg)réeﬁﬁg‘ AR infnMies? BlancRlt 2OWE %R 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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WD 2005/ 097952 PCT/ US2005/ 010631 (2) grinding the
slurry of step (1) to forma dispersion; (3)

wo@piosoymsl y heating the di spersion of step (2)PCDUS2005/010631

tenperature to about 40C to about 190C to form a
finer dispersion; (4) optionally reacting the

di spersion of steps (2) or (3) with a carboxylic 5
acid containing about 2 to about 30 carbon atons,

wherei\n the c.arboxylic acid i a nocar boxylic

aci d,?i)agrﬁtﬁ%g’reb%%ﬁ?tﬂg}%g@ Br OW%tdlﬁpé%’l??fer eon f, and
opt i pnAddtionali et Meydibgeraioh dfistepf () thertemplesitutategbout
with groups selected froma hydroxyl group, an ester

A8 tonabauid 887G irefosnfa IMETASISEROIESCR PTI ON OF THE
I NVENHI P {1 rovi : :
R R PR PSR R YR i e
aﬁd&ﬁlnﬁeﬁlhiggtaedxéﬂ‘ 2 eonnbbde 39rcaudporcatosis stvhagiothe ¢ gibpxglic acid is
nmetal hydroxide; (ii) net.al base ot her than_a net al
2 RYRNASRT T9ey g Agid, 1@4}1@%&%@9%@& RGeS Ty ad optionally
OFREAELAR s Ay el Gy SO o L o
grappre sant anchmattumessidredS content greater than about

g)l,d\pgxi%dgwﬁuﬁﬁﬁéﬁ%&f&ﬂ?n&mﬁéﬁm al

Zo—aft at—a S SOt et o g eat et t han
15 V‘@h%’&:\’l’@%‘ltﬁﬁ{/éht%t ovRRE€s bSmpesifieh c_loﬂﬂﬁisﬁn%‘fi @lispersion
hydroxide or is a mxture. In one enbodi ment the
of:nvention further provides a fuel conposition

conpri.sing; .¢a) a,dispgrsi.on conprising. 25 (i) a
surf &@taaﬁ‘gtaéﬁjﬁ%?se%‘?%eﬁp O?Iat?l? )%roa{lc%ip T or g%P %vagi 3/es

t her eof@) (id thefal ARdrakidease with a solids content of
greater than about 35 wt % of the dispersion; and
(iii) aii)oraganiatbsditientbeome mataldydradde@mgn about 2
-wt % of... : 0 (b) aliquid fuel. In one
enbodi n@ﬁ)(m%%gurfj%@{eég 0%gn( p)r oVi deg a conposition
conp(bi figfatardj &@er si on of .

(¢) 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) a metal base with a solids content of greater thamn about 35 wt %
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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4 WD 2005/ 097952 PCT/ US2005/ 010631 (a) a netal base
sel ected fromthe group consisting of. (i) a netal

whiyasoxiose; (ii) a metal base ot her than a nmetBET/US2005/010631

hydroxi de; and (iii) mxtures thereof; 5 (b) a
surfactant; (c) a carboxylic acid; and (d) an organic
medi um contai ning | ess than about 2 wt % of water,
wherein said netal base is present in at a solids

content greater tha bout 51 W 9% of. t he. conmposition
when &%%ggagéoals%se ecﬁ%‘% grf’mht%rgé%pd%o %ftlg%é)%at a solids
cont ent (ipf gieal @ydickade; 15 wt % when said ne=tal base

is other than a nmetal hydroxide or is a mxture; and
wher ei n(ibhe? mebyhpass athefhpg a mefpldnglsoxife;

enbodi S..t e of m xtures of netal

hydr oxi gg lgh)g&reﬁ%@?&%ases ot her than netal

hydr gk) slesrfashnt; requires a solid content of greater

15 than 15 wt.% this js especially true if the netal
base (6t AERTDORYHF Fﬁ}é?r%é de is present in the nmajor

amounly ah yroLAEr sam@di Qfringd NSssPHERCAEGOS @Y% MBEAvater,
hydrgx?;gée (rg mgxrtnure \?\A&tﬁh a%‘ret aSI base ot her than o
met al  hwydewin daidwnéth]l baseggeresenhen gr eabbds toniantsdrgatewghan
sol i ds requi.renment his is .especi al true when, the .
et al YRGB OB ERPOF RO R P oSt B I og Firoxide
two conpangiy solidbhenit 6if SRestes R 10f wEdRAAeEiS metal base is
(a)-(c) above, containi n&the met al base other than a

net al hgdenxhae aimdtah hydtaxide eonisent ngxless eand Hgperein the

about 15 wt O/g.of‘taher ceorrpositi on, in another
enbodi n%?{{lp%%lé%&bsr $4 about 35 wt ' Yo of the

conpagisbhRNembodifRatsnBE peaseacd oEatixgieabLmetdldiydabealdes and
45 wt % of the conposition, in another enbodi nment
ggtelbases oHen tharometal dydroxides smly peawrss dosphidstantyl, of greater
Anot . i er - f fda s
BIPASSI TR TRl BIEPEE g o 0uls, BBl i
pp&sent iR4laf miajve anc@npoditatinr, emivodinehisethe gesedcerefit any metal
greater than about 55 wt_ % of the conposjtjon . and.in.
WO Hitto BN R U rarine gt Basethei an ABiek stoRde gy g trisser
RS §1 Q% 30118 HipREER] Alls WeBp&eLilyY §def KABN th
tggﬁé?%%m%% r%fx?ﬁe/ %g)él g%g%}l?&%i ’con%ent%@pof g})r/ea?er ©
rétanhpdrowtdeSis meséitt oh thhengonpmeini of thd twaronipenents. The

nbodi nent abou ..
d?spersqon 0] compongnts (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 ©6 of the
composition, in another embodiment greater than about 45 wt <o of the
composition, in another embodiment greater than about 48 wt <o of the
composition, in another embodiment greater than about 50 wt ©6o of the
composition, in another embodiment greater than about 52 wt <60 of the
composition, in another embodiment greater than about 55 wt %o of the
composition and in yet another embodiment greater than about 60 w& % of the
composition. "

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

53 wt % of the composition, in another embodiment greater than abowat 55 wt %
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53 wt % of the conposition, in another enbodi nent
greater than about 55 wt % 5 WO 2005/ 097952
wWEMSER8D5/ 010631 of the conposition, and i NnPFBEUS2005/010631
anot her enbodi nent greater than about 58 Wt % of the
conposition. The solids content of the dispersion
generally has no upper limt except the maxi num
am)unt that the organi c medi um containing | ess than
of L n (>
0138 %10%(#?& n (}//g\fa%n%rtlhegr%g%b%%lrﬂe@ %e%ﬁﬁﬁ&%@gh@ﬁ \%1 Y0 of
tﬁab@ﬁpﬂﬁﬁbnabout 86 wt 9% of the conposition and in
anot her enbodi ment about 84 wt % of the conposit.ion.
Exanpissadidssigmteb oé thafisaersiqmnemesdbabeuno 3Ppa; iyt goept

t@@n%féguﬁlgm%m ouIthag gl?e 81%8)?1‘3%@ i cd Edl %tlgﬁrtha% gbout 2 wt %

I nment a t o about %
of’ wmexsmm lorid and elxnmybs iddudnop heabani®ddinEnef tbeompbeition,

%to a o fthe co sition. .The nount
1B kel CDREUIRAL DAL B8 PRC OAIBE ] {TaRbS Aot nd: T Abefher
ebddifettesid® Cig4 3Pt Q)f GRO B MposidnO nExﬁHPReg ' dfeﬁﬁta’bféeranges

conmposition is substantially free of an oil insolub
1BmihderabouE>6amme% oF abouoidl wisH oﬁlihesmmmmtmrncinudleother

c&TisChneth Sy 55 e % e ToHboG V1 oh e AToskise eahip vet

2RIt cbMifeR atRbt 60 hti RS6]BBLESS A tVENEf Bk BImPodRIdn. The
wat er of hydration or free water derived from water

ammny o an¢teh basenprgpeit Harthe wbowionitien isedpternriaed Adhe desired
\Nb A 16f an oil insoluble solvent other than water of
grgi c}F} and in yet another enbodinment |ess than

aboutinOoe VmB6difncan i |coipoeltivhl és Ss@bytaﬂltlaltgt hege lfiaan oil
water 20 of hydration. The viscosity of th

las@,w@pespbﬁnhslimlm ebangilasqlpale rseh@ﬁt gwhp@eswwalcohol or
gtﬁtggﬂ-g%e X Bul’fs?#ﬁlaﬁg ffg 3&19 cgﬁl g?ltuo co éjfe%jg@g Oa out

es ra ges roma out
2Peft otaf aboiltingubla sslvehn otirotthar wend o hrg&inatlombnlﬁrtee water
0.003 Pa s to about 5 Pa s, n angg(ﬂer e

detfaed TTRoS POl g, dbatether prbadigirat ‘?'?S;}]Ié%n S et %
o?rq}f)gilnﬁ%lubfb QQQE&e&h&nﬁQﬂ' Wtk (ﬁbﬂﬁ'ﬁragmgo&d @ y%t tzatﬁother

Met al Base The dispersion of the nétal
eltrﬂ:rmhmsntdesmtﬂnen aboutdl.} wo1% of an odrins@tiblg-solené nther themawater
Q! alé{{] xture thereof. In one enbodinent the metal base
FLYgEH%ed froma 30 monoval ent netal including

L' t hiTHB viBQIsR§ YIRS dispstbiemas GREREBFed 1Bl TR, InSfiuments AR 500™
Rheometer using “cone on plate geometry” measured at about 40°C at 100 s
includes ranges from about 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 1 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, barium or mixtures thereof. The metal
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m xtures thereof. In one enbodinent the netal base is
derived froma divalent netal including mgnesium

W@ 20068/090952 bari um or m xtures thereof. The net abCT/6SAE5/010631

2005/ 097952 PCT/ US2005/ 010631 nmay al so have multiple
val ence e.g. nono- or di- or tri- valent with copper

or iron as exanples. In one enbodi nent the netal base
is derived froma tetraval ent netal including cerium

Th | t I ] t ai
Ry GHIaE e PR R VAPHE ROt s ieH itk cpBp o
ih M _S6Rptes XH2Oher el &didrent In HAal VHiLE ks ndeM\feﬂ from a

mono- or di- or tri- or tetra- valent nmetal ion; "1-3"
teteasradert metal ipelwgling epretms Thiseneiribageiopsionalés centains water of
h gdrox , a carbonate, an oxide, a sulphate, a

<8t arglo | ate (exanpl es include acetate, propionate,

oxal atie, metil basd Bicliles ehavatia theform ¥t M eKQ) hexidad or M(Q)1
borate or phosphate or m xtures thereof; 10 and x. is

3%& I\ﬁherlem M']ég P’aﬂ@]@ 04 61 Pr tirh (a‘n@pﬁeﬁ/a @mtﬁle]rﬂn ccl 37

u n t d 1.t
ot S el TR PR Bl 8 A
ok d g AOdushiat € b oatb oeyibtet (eramptealintiade ace;tate md‘[ydmaie,eoxalate

and in yet another enbodiment the base

CHFH AT GRS AN AT e} HISTIRE-AOTBES 1 EsPtE Re Ty fhereo:
flﬁex {¥o %Xgéﬁﬁxﬁthe%ﬁge X tbs, 1ﬂ5ctn9f11%?feﬁfboﬁhﬁ‘§ht2@fd)a&ﬁﬂ 4 and

ess t e net basé i's partially,
is gvbsamthexaémbochmenv\ﬁ @b lajowetrthy Hr ons emPadinieal Kye metal base is a

dr.ous net al base i ncl f.

St bt RoadieiHb e oG dhen s AT GERY dp vet
aﬁ@ﬂﬂﬁ ethtediAsd thé‘me@zﬂcbtag&?ls ghygent about 0.6 to
about 0.7. Substantially anhydrous netal base

i ncl UWbsn x=1 éhs mealrbagbeuiin desformypfahe mpenohyatadeli MEkan X is

han_ abo 3,,.20,1i
(G535 AT AR Brindn, BB TSR, By o
wiRj1B} aﬂl@ﬁﬁ‘oﬁlﬁs Prrtidlyt Aghydangemat) Wasd ifAulies sddges of x from
i n another enbodinent x is about 0.01 to about 0 and

abAuLASt esbaaiiPolitrerether embagnentoabouh Ogivelocthnd Onnend in
ah 08, e rﬁt%?cﬁfrﬁ%ﬁ ug?ﬁt Otéhfohfaﬁ’sw 8%. aS%BEﬂaﬂtlﬁgg ahﬁ &BLs metal

apprecia e organi c nmedi um n| ng
blags $ndlidas ﬁlﬁsslltha'zh Atfou?0, in %ﬁoﬂmt emboﬂmlmtdesasntﬂlani iatrewtt 0.3,

the netal base n particle si
in; apthey (gaphqghmﬁlét ,agﬂ@te% . B o greatsy :t}%%ol ? @Q?o Wholly

aﬁﬁgéﬁtouémmma? rb‘%g%th%gsx ith Mhe & n%’:h 8ho @M og %E%oﬁb@ Uin 3fother

onetres to about 20 mcronetres, in another
certaaidineeint isdout 050 tozbored red it enstheuembsdimeant artétab@lst 0.

gggult 0 et 3 Pré’tn} Egg?e(galnl?a%te 1?98”&16 grom% mElt and 1s not

appr ec1ab1y soluble in the organic 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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30 Exanpl es of suitable ranges include those with a
nmean particle size in the dispersion in the range of

wabmanIBsnanonetres to about 5 mcronetres, i NPCHO/E010631

enbodi nent about 5 nanonetres to about 2 mcronetres,
in another 7 WD 2005/097952 PCT/ US2005/ 010631

enbodi nent about 10 nanonetres to about 1.5

m cronetres, in another enbodi nent about 15

n s.to.a ut 1 m.cronetres
e A A L
s diffene MiislitMB Bt nahembtredOtot abdpul  Bfifronsimeeptine sinother
and in yet another enbodi nent about 75 to about _ 5 500

aabrstizrent boEx 200 abowf 6Q0 sanemefres, ietaapthss sabodimepteabout
car

TEFL LSS e R P HR T R PARAETAT 5 o aous

Mm@n@&resl i thium hydr oxi de nonohydr at e, rragnesi um

hydr oxi de, cal ci um droxi de, |I.i th| um car bonat

cal ci Em@alﬁﬁoqfaﬂ émtab%p@ﬁtaédv@ts%tl@c u%éﬁé@ﬁ% rﬁali mate, sodium

Hidl BH o‘f?sjsﬁinﬁl :Fa%rg?e ﬁ@tgﬁﬁﬁhumc%oﬂ%’e laint DAy 11th1um
oXI um oXI IToA ~ oxide or m xtures thereof

liydromdee ﬂhhmmdmdrmildb haonmimeimneo magresivet dlydoasde, icglcium
present in a m xtur instance dolmtic |jnme which.

halresidee idhizn yartbmﬁek £Bcam SATPORA!Sy FOPPEE BFRiLC, Miagnesium

SHEEAAE 2MIciuRE bYRIRS nABnGnCoXi B8 @K RidedRMeARhLdxidE, iron
non"-ionic conpound. ~Suitable surfactant conpounds

axidé wdenixhose theredf. althyuly glphpﬂmment |of g i entiopdhemeatal base

B ptao in_a errbod nt about

]%op e)ﬁﬁgufn Fg I r%‘t’n%ﬁrhg{'mé]n%o ﬁ? lérBSu‘Fl YO &b rgﬁ'{erglally

aBi@p’k.i n yet another enbodi nent about 2.5 to about

15. I n one enbodi nent the HLB i ncl udes about 20 11 to

Sidagtant4 or in anot her enbodi ment | ess than about 10
such abopt . 1.t .0 _-about .
Thoso! 0k T acath BRUREP 1, oni8E (BBl Br°phGpieP W nBionte

&ﬁh huhdl | Pistable swificdaitadinspovays bacligedhwsd kvith a hydrophilic
i vidual HLB val ues outside of A these rang

W@hﬂd%éakaﬁa@ (HRS) ot R 205 1 anpthar calipfizes bout 1 to
floepdid s é]blahmh@r ‘?m&?tng t YRNbH8 $4THRCEHANet NBRther

an avar’l e aclidic group e surfactant 25 may
dmmbadimenhebomtab teabdutdifs. tmeormcetdb@dlglenumeafﬁﬂBMthdes about
the netal js derived fro({ntherreal

Ehioabsiard ohe Satksabadmen iRt hﬁnhaawug IPaW@ aggbgut 1 to
aﬁ{ou‘ij? o‘faiﬂo‘ﬁ?% 4 Bensohy 6 SuafbsBSkARICHSthe |t QAR appreciate that

ment the surfactant is other than a fatty acid

emlberiivat o sy fictmteofay be used with individual HLB values outside 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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Exanpl es of these surfactants suitable for the
i nvention are disclosed in 30 MCutcheon's
wErwseYoser s and Detergents, 1993, North AneriPRErUS2005/010631
International Edition. Generic exanples include
al kanol am des, al kyl aryl sul phonat es, am ne oxi des,
pol y(oxyal kyl ene) conpounds, including 8 WO
2005/ 097952 PCT/ US2005/ 010631 bl ock copol YIer s

onpri si al kyl ene OXI repeat . .units . M
RS ciopeblyets Yorrnfy AlRuenl SRk Tatdhs i e Puuronic™)
&YM&‘L@& e Ql(%‘hSP h@ch§xyl§€e§ oxathatastedl KidohoRD eé‘t‘ﬁbﬁylated alkyl
et hoXyl ated am nes and am des, ‘et hoxylated fatt

rhendls, ethdronaibdtamines andyanegltee,r sthanylatsid| &ittyf agids, ethoxylated

ter gl ycer.ol ter col ers d
R Sers Dl B ERY Felkre "L RUELS vkl SRR, Aflazoline
d&lf\ﬂa’tﬁ@éé W@&thlﬁ@ﬁi@giel/ﬁ/@ﬁi/&e 3igafdand @61 vatviey, e9oneg1édrides and
sulphonates phosphat e esters and derivatives,

deripbxgs, seletin sat&mlo@ﬂmxphmp@atef asiery and deritivas.cemppyylated
ahd géhléxgla[) ?aq 1?19 roktll J.lél&?oqﬁ tr ?12};1\/&? s;%?f‘tﬁﬁiﬁ derivatives,
esters an derl VAT Ves, St es or Al or

@bi‘myés&dredmalde@h@tlsesgrsulﬁ}ﬁtdsym%t(ﬁfcﬂs op@tkmmswmd ylcehels or
succi ni ci mde, and derivatives, . sul phonates of 10
faaaeewrSanaoly%SPa@w nebéﬂ%w&@&e ebthdesis@dves, sulphonates of

hal angs 0Ly PeEAL @é’ Mhr ld U 91% RaLRIe@Nsk petroleum,
2 . &

atlves rocarb stit ted benzen
ssul;i»kpjsummamm dnd | demmlvesr,bcmhldrranthytlm:ﬂsbuﬁ avbsintutelds banzene
¥ rocar hyl substituted benzene sul phonic acid or
LR PRGN ETE of an al kali netal, alkaline earth nmetal or

M Xt upesne tmboaahes! theTﬁﬁfa!&VdM Qe ar W&ro&ﬁﬁﬂegj@hhﬁe@'Eenzene
al kyl') group includes those with about 8 to about

sidptyonc atidnay, sulphcaatst dlean elkabdireteh illcabinateanth m@i’-ah@onmxtm €s

F8.e58" 420 pytomm, A0d B ADOLhSE T Tene ABOUL AR Aihur s

t8 b€ BaNdarbén atofsy ikl Boier Elbotiinéat nbalikyd herbeme26 carbon
sul phoni ¢ aci ds. The al kali metal jncludes Iithium

pemaguidum srotyormbydiment eheutal ki pbeutS eyben afgmy| M one
anl%ﬁ{ﬁi%rret?ﬁ% ghﬁg&tgﬁt ) Qﬁ%‘t&@‘ of E%gd;%%'lﬁ&{i’%éﬁ'%@ﬁe tsﬂl%homc

sodi n-one ée
@lideal The atialit 1|netmt11ailutﬂé7s Ithlurh Upotadsium e sedtundi amenthe taliealine

sur fact ant |sader|vat|ve of a onoIeln P %L
Exdrpred mplude ;f@ﬂcyww.magrw&%e oS PEBR F@f% he alkali metal
i8 95%%59 Py &{beergggdléﬁhhmeeﬂfalnﬁ caf RPN IR ol ved from

i sobutene and butadi ene; a copol ymer derived from 25
[ sobu]neaima emblodimqnt dreesurfactanit x¢ 8 desvather efof po]lynlecﬁme Typical

SORAEDBLE A Oh o Lok, Relsre By bR ayBo Bl Beng: Polefene: 2
&)fpo?}lméle ﬁéltlvélp%&n %90 utSR0 and® Whtaddd; of @Bpol9mer 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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800, to 5000 or nore, often up to about 3000, 2500,

1600, 1300, or 1200. Typically, |ess than about 5% by
woweioghe796f t he pol yi sobutyl ene used to make t hBCB0S2005/010631
derivative nol ecul es have M | ess than about 250, nore
often the polyisobutylene used to nmake the derivative
has WMh of at |east about 800. The 9 WD 2005/097952
PCT/ US2005/ 010631 pol yi sobutyl ene used to nake the

polgRaatRL 467 PFe TRt ROAS A8 nup ERRy TORMns, A0facy about

36QY0taRsinAP enyl Rt egidbby, afort edfedn abdudst 7ﬁ%uor60a/boaﬂd more
85% term nal vinylidene groups. The polyisobutylene

pieferhbiy atrdrast tabeutidp s at |ab@ufnﬁ§%hmlr&ﬂ p\awlme@se&@upgf The

oy 36581 56 RUSR, BHE e P B0 AR, S
PR L Llked MpeBlieS | bt %ﬁé}f‘ﬁgﬁﬂ &l BRS bout 20

ut ene substifuent having a number average
mol ednl ane ewbgdiment, a]lnnmoljtxsﬂﬁlﬂen@ iabeuhstigjted Owithnsuccinic

h nmbodi t ab 800, t b i
EROIG DR ERE AR GSHHET: BeTpg.R THaBE TRtagopRlseuler
g%l?tngpgbgﬁnl 58004t 21309 3 C0RBAUNHIOsmBRiitheht BBSut 1,800 to

ylsobutene substituted succinic anhydride being
ab;dwlr &c08Y, | iwe dnpthen brgodiment @babfo 1710021'05 abeid 1309+t Heranother

di
R T S TR I X T

s@I8htc hishydridel Wélﬁ? RubQBRTSED By &Btiu@dl 3 $6lGBbEi 2.5, and another
anhydride, the i sobut ene substituent having

embmdemelatv@b@gfelﬂs tﬁoa@m 2 viei gme Frbodpent, 1thso@\/4reca1byl-
oG8t 3000, P ShoToE: T2t ey BORRued

31$d¢ﬁﬁimlaﬁhyc&iﬁb){ duhnedpollsyisorogtemhamaxstlareins dohving abautbdr Jiverage

t o about and in anot her odi ment abou
gt o M S0 BRBRHoP BB AN Qb AT irh phgh SRPodiment

l%ogr 2860 | R Y&buRNOBRET & ?%Sfreﬁcglly%%gﬂttenés9b§tf?ut%@°§ﬁccmlc

succi nic groups per equi ent wei ght of
aiploy-giii $o thetieg echadrs¢riitede by . alb(rutoihé eﬂbatmmrehﬁ tand in another

b gaTeR bbb SHEBHP ek POdeT bR Rs tab -1 B about
19X & 6&bﬁﬂ)ttheoi5&nbocﬁﬁféﬁi a‘g&g 1. chetliboﬁp@,z ﬁf%@ﬁhc &98lips per

about 70 or about 800. In one enbodi nent the
eguirfadent amghtspfpbde pvlymbuéqmylﬁ.lbkstﬁymto 2,5- 25

fura dlone ester wi.th penta thr|t

t her a8 on mZ)ﬁgm%% otEl r%lﬁfacfaﬁ% a3 Lﬁ‘ cul T &%1%51? ?f less than
ab&hy1 @(mouﬁ vhéfier shbeaiméfnessaniy @b@M@SO@&raexample about 250,
ﬁolylsobuty ene succinimde or derlvatlves t her eof .

030, arbbidf b aboete0 (s gbe dctldn pr plaout 80

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
substantially 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

10



10

15

20

25

30

substantially free to free of a basic nitrogen. O her

typi cal derivatives of polyisobutyl ene succans incl ude
woyasodwsed 30 succans, esters or diacids. PCT/US2005/010631

Pol yi sobutyl ene succan derivatives are preferred to

make the netal base dispersions. A large group of

pol yi sobut yl ene succan 10 WD 2005/ 097952

PCT/ US2005/ 010631 derivatives are taught in US

cPrfifitate Rt aa 4078 O B 2R R BERUT Taitporased by

réRtalcebase di spersion includes about 0.01 wt %to

about 60 wt % of the conposition, in another o
enbodibfesinoust ah et sugfaginito o thy siptaldmsardispeption Hecludes
Liog. : 0. o .
SRS K000 s pACRISH ATbe ER bl 0 Mo aimen
aboboolDfrert Yabeubotk 25 wit % ¢ DtlebauwipAniodt, ifoanbtlidhembodiment

onpasi tion, Organic, Mediym Containing Less Than About
2oy 80)@ 574 a6 Haei P g¥hi%e AediuFPEBREAOR] ﬁ@fp |"Bs¥et another
cft@irAlAn Rt W2 W4 O 1o"loRf 25 B Ao dfinddhiGb. Of

ubricating viscosity, a litquid fuel, a hydrocarbon
Grghwie e drummiContaising Ttdse Theh AHout chwt esrbOWatent t he

et ort e TR O] SOHREIRS Trys PRCCHRNT§ Wi pvvater includes
2Bt BETuISTOARHRBtosite a 1A TG ROy BSEAEM solvBnOSEmixtures

enbodi ment the organic nmedium contains |ess than
tharouf In one omhadisrentitihe ersanitemediviyp dontewming kess thanapout 2 wi

‘Vggo%{vatg? iisaé]ﬁj &élg?fa ﬁrﬂcﬁa&in*ﬁ%s%@g@ diaﬁ? rl]rt1 éJnS%Ser terr]l%%d}]rlnﬁréc the

nrc nedrum contal

hiy@fozattdanssibaut 13 oMe dawidim@hethel c&ﬁﬂﬁ@&ﬁéﬂiumi dontsngRSs than
I ncl udi ng up to about 85 wt % of the conposition, in

ahpet hevt Yeiobdi Heaeother eabadant fessyihangpgpul S and in another
[ L 1 e)y‘q ' t up to about 60 w

eé?%@ﬁﬁr%l%%ﬁ%g@ﬁ ?@ﬁhgﬁg anﬁt anot her enbodi ment up

t o allthetod@n#Onediuth @mtidihgclespiban tabout. 2 Wwin ¥oofwater is present

~enbodi ment, of the invention theoorc%aq\iﬁ; medi.um .
iR oidfasni RGBS UPhith 2RBBLIS 2 Wit “osBt thRaFemPPEiligRede puother

0/8 -0 f d t
LB 5 2040104 Sty W cntaiment v
td aboitadk Wi ¢ oif the oompssditibo and ne lyedasthat embddiorent up to about

yntheti.c.oils of.. 25 |ubricati viscosity, oil .
B¥1 Vobt TS RyarisPaoki Rbe SRpMRBBEHaL] B tveition the organic
SR doRk SR lesHaBfdbBEHR Wit dredap e pRséRf hoBthbelt 80 wt

or mxtures thereof. Natural oils include animal oils,
% égebali|0 vit I8 of heneamapossiidns. or ni xt ures

Qil 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, Symnthetic 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.
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thereof. Synthetic oils include a hydrocarbon oil, a
silicon-based oil, a liquid ester of

wWQEb@spdmsas- cont ai ni ng acid. Synthetic oils nmaRCDES2005/010631

produced by 30 Fi scher-Tropsch reactions and typically
may be hydroi soneri sed Fi scher- Tropsch hydrocarbons

or waxes. 11 WD 2005/097952 PCT/ US2005/010631 GO ls of
| ubricating viscosity nay al so be defined as specified

in the,. iican PetroleumlInstit

| nt er QBN bASE TP e e hagsy plfo” el iiisarnateifd in the
Qrther@danl PRFdI6@NITRG MitS CAPIY Baé?éoﬂnf]]nwéhéﬁgeéﬁ’ﬂn%u@elines In
I, 111, 1V, Vor mxtures thereof, and 1 n another

enbsimbedimenihe @iloa lubrigating 1’1lSC®16’r comprieRsean P raeup L 1L,

L, 595 vOb! plogld Bherdds, A Yh %%(3‘& %%nib%dﬁﬂe@ﬂ{%&%z oL TIT

aa dhikrura didiest, eifhbdi et 1mm1damngav1§eo@wwﬂm af ABD@toup 11, 111,
% of .the lubricating oil an APl Group oil. Liquid
pf‘deqr Yiedl thees mapRp I fq P40 Wk “pred @hﬁn@th@eﬁmbaﬁlmem up to

GOMRLLRES ofabd %! W DABE thelQbRARGkiAS ol %th Ghody'Bbiing

an |n%erna conbdg%lon engi ne or ‘open

¢oqiidstuebn system The |iquid fuel |s nornally a

I|qU|3?at aﬂblent condl |ons The liquid fu

i ncl udd yamae%ﬁwno ?Pr%seﬂbhrh Ba‘FCHBW‘?Eiﬁe‘P ligyjd fuel

and M tldbIt HETBOling THE WMERRCAERAPuIHE] MBS open flame
petroleumdistillate to include a gasoline as defined

lbymASTHor systerincdhe $ccpuétfyelf1@rno“fmsalllwr@ lignul atharsbieat synditions.

speci.fi.c t|o D481 i es fuel as defined
KaenhaRi A nelhafe o8 T bl Bishod s ey BRARET @Y, or
I R1RE tRdrebl Q‘Heu@wrac&%h fuél fha?eb%oi bBRolealtdiskillate to include
anot her enbodinment the liquid fuel is a | eaded

ga@@phn@ as definethby| Aadad (é\mmaneSoqlﬁty stotasEng and Materials)
gi:{[‘f P% 1%911 z ﬁﬁgse?%él o cf E%e{ilbgluAsTgfe Sgeé:'lﬁca%on D975. In

ocarbon

Bnddflﬁflﬁc&ﬁbﬁﬁt pf emt@dexbmlat@aﬁqml hiequk b pastiess ahdrin 2hother
exanpl e hydrocarbons prepared by a, process such as the
FrdeRERent; Gdiarid fhetds 4. levhed gasmling: c¥at moRlcrded gdsohne In

f
: e§ élrléggegn‘tt?dgngéﬂtggfl GG dHt Mﬁ%ﬁ of?s?l i § Hﬁgerzl’ flgel. The

an oxygenate an alco an et
h@ﬂmarbo&rfueBirEIudeé aahyd.‘rac:irbny Iprepaaed By aagerSItb Naal & areeess for

or a e thereof. The. nonhydrocarbon fu i
Brenalre £ oeRder DUPAERDIY AbIRFESy SHEf yis ﬁ%%é*‘.lscher Tropsch

??(5&% ﬁﬁé“ﬁbnlﬁ%?%%bog%ukf ﬁ{&@cfetsea[ﬂ biegk lpb&?taﬁ'ﬁﬁ% QBmposmon

fromplants and animal s such as rapeseed
¢sfiter refoded ty be am omyighpiteh stoealcolarid an ﬂham@tkham@ an ester of a
hydr oc nonh dr oc

of rh d |
FrebeiHES aRibr® oS etne o X R b S6f RopontidEsapbon fuel
fis@hdes methanol, 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 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

nonhydrocarbon fuel, or a mixture thereof.
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and et hanol, and diesel fuel and a transesterified
pl ant oil such as rapeseed nethyl ester. In an

wepdsadryent of the invention the liquid fuel iBCHUSB05/010631

nonhydr ocarbon fuel, or a mxture thereof. 12 WD
2005/ 097952 PCT/ US2005/ 010631 Carboxylic Acid The
conposition of the invention optionally includes a
carboxylic acid especially containing about 2 to

ggg%% %g ﬁ:&bon atons, wherein the carboxylic acidis
m a nonocar boxylic acid, a polycarboxylic
aci d gmed gomgiosites 6f tHeeiheehtioangptiophllgriatiudes hecarboxylic acid
carboxylic acid is further substituted with groups )
sepesealbocarimng #egt exig1ahpub By, carhorr gtosps, rﬁ%ﬂx&ﬁrﬁégboxyhc
r-eqQky. - & C kA 7! ugdesm
R ter e g ! R4 AP RE noR Pt el iR turs
closrpals ianid osptbmely bt cdnbagilic acidaisbtxtter csubstiaitedath groups

present . the carboxylic acid is used,as.a thigkener i
BHSS RN GP 5o LRI BRYL, HPBRen £ nBhdRESaT IERTCL el one
GAHHRGIMEAC tRET HoBYsiftbS 0iRGuleEda WehiboRENET ackNOWNn  another

t hi ckeni ng agents” such as inorganic powders including
chipdinegdhe compasition lees mot centajnawdrwixylicfcidaMhiauepresent

rbon bl ack,. . pi nts,.,c er . phthal o nine_or
TS CPRLY B P5eains ABRTRRT % Mk B g OF g rease.
conbi natdeNe@bo@n¥anahe Rbrb&tiic dBidCAIROXYS it used with other
branched. alicyclic, or linear, saturated or

imewnuthigksaingndgrnts 6rch 98| iporgande depvdap Jusludingd clsy, organo-
bot 1 Ut od "y A i
@2@3}& S%éf"tt(;%fed g‘grglg‘g% 1?%’ g%flg"t%af ag%‘ﬁpa %%,ﬁ&ﬁ%gfg %és coppet

phtlalcgheinea nizouts thetev . about 5 carbon atons. The
carboxylic acid. inc]udes those with abqut 2 to about

30 carlbSncaperylic jafidamshdre éﬁiﬁo‘iﬂnﬂr@ﬁ@tl%o‘.ﬁﬁ agmago- or poly-

. : c 0 .an . 0 .

B B A R ke B8 Ohono- o
abbuthyliPoxtyosudistititte® dr aasutinstitated martaonglicracjét acad ehheide or the
enbodi.nment apout .16 .t o . about., 20 carbon ato n.one
RSB 8F TR 4 HEX ity BSyTIEL e gohal SHohnnge dipie) pf dbout 1 to
36bek PLaBbX LiES THEESBbx y1iB ableineRRE tidRIwHR@bout 2 to about
carboxylic acid is a dicarboxylic acid, or mxtures )
BReragipdn atomso fie arothod embatdimert dBut dr teoadydut 3 Oagdron gtoms, in

%gf)@)le}k gn io m?e;%{[t %lngllt% ?Q S@gﬁ‘ggz&gﬁgc}na%tgglsgﬁggr?())(t)ﬁleir &mbodiment
RBBRCEY RP¥N It 436drBort ¥iRdinebhY ih Fet BRotNeE ebodfifEdEeiHout 16 to
rati o of about 99:1, 70:30, 50:50, 40:60, 35:65,

3bowp 2025aten 2tpeH, In508s, empodunes: g grarhoxydic acid is a
lrj'l.qc(fn %Q%%X'yhg a%f:d gr GRTRN ‘Hﬁ‘e&gf}d ih Oon%eerﬂg&%ment 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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expensi ve than a nonocarboxylic acid and as a
consequence, nost industrial 30 processes using

WOrR00sM9mS2 use a rati o of dicarboxylic acid to PCT/US2005/010631

nonocar boxylic acid. in the range about 30:70 or

about 25:75 to about 20:80 or about 15:85. 13 WO

2005/ 097952 PCT/ US2005/ 010631 I n one enbodi nent the
carboxylic acid is hydr oxy substituted or an I
unsubst.i I a T all.y, e carho i

aci dsSIvh\n Wé %gl\%%da out ﬁ]f g%rgox }égt é%),lgil}?&gﬂﬂ r?élssg%teé: or an
amsobistitered dbaisic 4cido APsival1$0thd carbooylietcidghodi hend about 2
abggt 12 t.o abglﬁt 24 and in_yet another_enbodi ment

puly £0.t18 aapGGT eohogmpent Ehiouhfdmeborth3 Gra anebhsismhadiment
ta'B%uPQQbﬁXthdlﬁ ?@'aﬂg in ge %tﬁéﬁ’ h‘g)%rdhﬁel?tcbﬁj%uto% to about 20
S SucC

esters of these aci h as
k2rboymatorys, Istemrdmbodinieds tlwda@sayhc alcidym]a?htn&xd&g&%ano acid

stea ic acjd. Th nonocar. hox I|c having_ _this
gerrs&? h f%a% X ﬂ’éY’a Pyg’é‘g%’c?lalléthW?W’ stearic

%1&'"—&%d(é@}596191@§‘ il h@lydﬁr@x}l §tRRPRI 48y bahR %@ﬂo&&b&%f&t a%ﬁ Aiavmg

nmore, I n anot her enbodi ment about 12 or .
|thlsanmb1@rofemﬁm ahomis aabtgmemSlyoassm@dMﬁh anoHL8r (ledrophile

to their salt Jfofrm er suitable s

8 trhite Polioe) 85 RotIESs Ritrkaeh Bagiet clibpimentghau 12 or
a6d1@, andyihi btier &IbddiRaktibdE 18Chrtnor ¥Ebh Gofv@eédio their salt
behenic acid, lignoceric acid or mxtures thereof. 15

EQERDI es of suitable unsaturated carboxylic acid
c o.rrpf)l@t(ﬂg Eﬂfalb;l‘éj Satufﬁ@gc? Sé/ Jb?»@( glc g1y (%Conr{éral%lﬁés 1610 {de caprlc acid,

dhiil a@daﬁﬂyﬁistlc a&ide p@l@@ﬁﬁ Qiced, 2rhehidRy add Chéieni acid, lignoceric
nervoni ¢ acid, 2, 4- hexadlen0|c aci d, l'i nol ei c aC|d

Ql%wwyleﬁék?rﬁ%canm c acid, 10- hydr oxy
tetr a‘i@&ﬁﬁﬁésc of %ﬁitgblelgnﬁl’%fa%% Eﬂ%&g@g 3521;811 Cccﬂﬁg(sjl.lmcds include

8- hydr oxy "hexadecanoi ¢ aci i COS
amddqylalﬁcmcdi aryristotssancid, pailditbleid 4cil, cdsiadac@dopadoleic acid,
' ei cosatrienaojc

2bidhe adcRirauRETals boido FEUGCEicld, TatvpRe aoid, 2.4-hexadienoic

QLROIARAGLENQU C18%hBroxy tetradecancic acid, 10- }rydroxy tetradeconoic
cis-4,7,10, 13,716, 19- do¢osahexenoi ¢ aci d,

ragtidi, d@rfwdamsdhexadccmmelamda@l-hiydraxy blesadecanbit, acid, 12 hydroxy
el eost ear. | icanic.a ronel i.c aci

RPaRe Boe B hstpiy R0 A 1 Cp bRty it linotenic
RERS elcies, 12543&b@§1t1@é1ﬁ)1@a|a81d ol Bhéhiachie., e{&@l Ccid®,811,14,17-
I nol ei ¢ aci d, linol enic aci licanic acid

EI°OSANBENIIC a8Pid, orCisritals L B3, 116hleﬂ~é@¢osameenolc acid, all-trans-
o2 s oM AL SRR ) e o
icitednedie Acsd- mtza;mieda@d Calﬁ@ﬂld acdd! amedb&diSic acid. Most pleferred
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
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aci d, nonanedioic acid (azelaic acid), decanedioic
acid (sebacic acid), 30 undecanedi oic acid,

waelowsogresdi oi ¢ acid, tridecanedi oi ¢ acid, PCT/US2005/010631

tetradecanedi oi ¢ acid, pentadecanoic acid or m xtures
thereof. In one enbodi nent the polycarboxylic acid is
nonanedi oi ¢ acid (azelaic acid) or m xtures thereof.
In 14 WD 2005/097952 PCT/ US2005/ 010631 one
h a | [

PR e e DRV SRI Wi Brdo e BRERE, Refp i Lo or
aairxhorythezofici d present in the invention includes
those_in the ran fromabout O wt % to about 30 wt
% in &e%wteﬁﬁgﬁa Hgmeseet o theipvoptien u%meszlsose in

0 0
e e e Orb oGP Baur T dp policr Jp R io6P abou
\Qt 1 94 Yamel aboutydst wt &hdn rmmtleafcmnibwrhmenabbumt c&swm % tocabout 20

SO, A s 5 SR OB 4 e S, and i g

laAY@BE ERBo iR aBSutt NE L ORRHABYL B3 @f@'%’ ofthg reaél@c{»rﬁ 8&tion.
a gr ease) ; the conposi tion optionally further inc

v‘u@UVuerfornance additi ve. The ot her

perfe ce additive coppounds I nclude.a

doact I'Vato) ey g T P P st ot acid e
dgen a gaéhsaﬁtth@&bﬂl@ﬁﬁltlcﬁl o120 RitHRNhEIHSS at PeakOBMR other
inhjbitor, a denulsifiers, a_ pour point depressant, a

BEHPIEIRoe| 4%t1‘é‘@erﬁheo?thﬁr>@@éifoé‘§laﬂh@ radéitivel sompeunds iiclude a
ﬁ%'d&%&‘u@d{&# %tde%rg&li]te o&l@]?ér]szﬂﬁr aHHQ/%Sr ge%tt ar\ll glgtlo(;%dant a

conpounds. preésent GR an ree asrs-in

atiogiof) imhibMot, @ fdaauinh@bitowpta JemiilRiReref Heyoue @bﬁﬁld@fgssant a
about ﬁg01 W %to about 20 mﬁ % in anot her

PR SHiCHER: 285Bb Ot maxigreswthesgafo about 15 wt % and in yet

anot hey,. ephgi Eﬁﬁﬁlneéb%ﬁ% . £0Q WMy, 26 ‘oﬁle%bg%%ﬁ%&( ﬁ% " dditive

of the conposition one or nore
o‘vmpourpdsm‘iosemapnemaﬂbfrele\besisrmyamsmmemo,ut Otwi % to about 25

npon for.the other rfor ce additjves to be .
57 ot 2o FPBPATed FRRANE OVt vt £B0WaRth Wit foein another
Eh86&ssent ABohtY.08410R thusBdien sPkPv gﬁ@ i yBf Q&Cﬁlﬁél‘ leﬂf)odlment
preparing a conposition conprising the Steps ot

plagut 04 We %4 t) aboutdDart Yaskthe(dompositiomt. adithnuglande ()c jnore of

t | t
B b ERE P BRRRIR af8TLR o3 FRecall R T Remafon vy Bhe other
pereprniahle boditve st @b bERRAS i0Mifferent amounts relative to each other.

Process

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) a organic medium
containing less than about 2 wt %6 of water to form a slurry:

(2) grinding the slurry of step (1) to form a dispersion;

(3) optionally heating the dispersion of step (2) to a temperature to about
40°C to about 190°C to form a finer dispersion;

(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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(3) optionally heating the dispersion of step (2) to a
tenperature to about 40C to about 190C to form a

wo powsn9dss per sion; 30 (4) optionally reacting PEEUS2005/010631

di spersion of steps (2) or (3) with a carboxylic acid
cont ai ni ng about 2 to about 30 carbon atons, wherein
the carboxylic acid is a nonocarboxylic acid, a
polycarboxylic acid or m xtures thereof, and

Car QI%%H!%’C g%ii% d1\£\9§1 8‘8 % %%tl%.g F\)?{}{l g?zlgo%sé q%c(%%? i“rolgg dehydroxyl

sged;m;taﬁd:sn‘ef and anikiyedsakyleof,gr oup, an ester and m xtures

thereaof. In one_ enbodi ment the conposition of the

i nventl GReicboimEHABE somposifion of hedayentign weebtaigble by the
t I

SFofRE AL 1h ¥ RhALERAHE 10, AR WRakd BBRER Gpable

fof prepahiag grchs;p:rmom siitt 4 ngtabbasé sgleateddiaah tiey groapi dd)ﬁSlstlng of:

th a lids ont f greater than about 51 wt S
thed meish e f.%so S O BT RSB oD A1 FRANt L bk o4 of the

'?:Ml%%'u@ﬁ m)tahm@ta% %ééjéthGPﬂNaﬁ”é me@gﬁ l-gijfd?&hﬁé wWifl2R sR&ontent

t'he conposition; (11i)y mxtures
mfﬁ@r@aer tha@eadmuaIIISth e giribe e@zmpcbsmd)m amy €ni)i mixtives thereof.

CEREENG B RrERont B iR S5 SpBthiC s usbasine b ishSiiog with 2
e8he@didmalt RhRUboutlBw, & b RBOULL 86 11’Man8ﬁleif EmBBAHNEE about

enbodi nent about 15 wt % to about 84 % an in yet
dAorthiértoabputd oristi 7o.dB saptes embcmhmgnfa@mmt 130vinko mabout 84 wi

[gfl 1%?%% gl’(lé}?% en%ocﬁf teﬁﬂabou Bs w€‘l St%earb%lug% (\%L%r e the

rbox 4°C “aci onents
(a) (@omp’bn%h&p(aﬁ Id) Gfiér Pored ($1 i Bdfbde thkSoptitadhddition
se aratelytoformthe slurry mxmg condi tions
|0ﬁ élllcn 8abPBYlic apidr | %@mapnqmwéa} ﬁC)t WeSt?Br{é aghHukedgequentially

&/%?ds%ph%téﬁ?%t (i QM ﬁri i} EO@HQter){m% @ﬁgﬂ}%ﬂgnclude for a

m nutes to about
qaﬁhodldfemqeaﬂnoﬂte fangaiabotie30t secbdstto 14bdwd W& hanrk, iin another

b T S 5, U B o
%ﬁnﬁt@@ tb %IB)@QPP& hé0rso #PR: CRRAKL, %Q%M&E abBuf e 'ﬁtunutes to

I n anot her enbodi nent out 86 kPa t
aboxm 5 mﬁrdi Md(eatmmsu&fsmlmhel—lgartge abbulin® GOOuUNBO Htjﬁa, to about

I(Sgg&ﬂﬁo g b@ui%)u 5%%5% }%g@g b%5q§90 Fm%odlmcnt

apeihey 1<p§rb@¢rbaﬁm26@kzpyt(a&§nk@9o hﬁnq@g% a%%at bB@o mm Hg), in
(about 715 mm Hg to about 1000 nmm Hg);

eepther embpéinand abelitiy ebmie alpaut 2900 @ﬂb@ut 69@@1maﬁmto about
AR B hate BT dbe AR bR alinp B, PR o RFua® Ppf P2 i
@&Hdﬂu S lllﬁ hlrﬁi-Ith(ﬁaKbut 1000 mm 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

16



10

15

20

25

30

acid, naphthenic acid or a 50/50 m xture of said free
fatty acid to be added to prior to grinding. In step

W@ 200509m59r i ndi ng i ncl udes any type of reductiPeCT/08§2005/010631

particle size of 30 the netal base by nechanica
means. The grinding typically produces enough shear
to break aggl onerates of the netal base, aggregates of
the netal base, solid particles of the netal base or

ure t here The grindj,ng.typi.cal.l 16, .
B0 DB P HCPIO0 S DO EY i G aUg th sl dhe heating by
hﬁg?%t)gﬁﬁg 88uipnieas ul t it 1s desirable to control the
ing b usi ng cool i ng equi pment. Exanpl es of

sui t aEIX@mgtqsmf mgtab}mgzé ng Procsidutie iaclude @r rojemsteror mixer, a
Bgéwg bﬁ]aﬁlﬁlﬂg & orlbz Fa]lnl])eﬁtg mﬂlh Elslzigtlngl% 111Poea€a\Wn 11 pearl

R1e0ér mli}ftumethef&@dllﬁ%% elnftd dgih el it g gﬁhdﬁ@dphfoeediﬁle is the
the use of the vertical bead m |l and in anot her

éf@h pbdhaeAtticahdendmpizlonthin paeder fnpodipephéhe haggontal bead
il hy! BIAGCBEEP nﬁguﬁlﬁl %@s cﬁﬂéécmeo dctRA bi g)laﬁlg]cclle Zsffz&fof the

ase ener gy co isions o e netal
bresa baist hyaiigh @astgyomihhneasi of thndleta] badeewithedtakasiase bead;

| oner at es, regates, solid particles; t
1@5’ ohafhssimeteh Btk ad ORIFA!ESaI AP 'aSOE@thafﬁaP%Sf@? nitures
eé@ofgr E@adtsl'{ﬁ?lcﬁﬁf hdeShechn FRAR PALEILLAS R B desired

ase n sone |1 nstances the bedads are a
memhtyaetlcle)fsm@io‘ffthc ertalriman paseme ins tanees. thEteads bie a mixture

gaf aII cont a|t nf‘? beads present at |east about 40 vol
96 BFITTRY MERT PAUCHP BBt her enbodi ment at | east about

60 volrh¥oifil tyeamlyl donkhs B 18P0 atliastalbole 40 ved o9 of the
vol % and in“yet another enbodi nent at |east about 70

mgll % gfotherhembgdiment af le@szcaqbpub@ 5196 0fdhe snidlkonexample 60
&P ﬁd é%)étVé) @&Fﬁéﬁﬁ é/%?’ énoqﬁ%rt (ﬁﬁgr{trta?ﬁeésft atbgﬁt 70 vol % of

BeY tailg | for gmﬁpl@bweoamtab@ussmcr?metres in anot her
errbodl ment about m crometre, in another enbodi nent

above Ombionel stezo(% BB pé@ormw ahdhpesriedipgditai roduces a
ﬁ’ge?éﬁeba%g%'ihé 1s Cr {cﬁeeﬁze a o@@%@ﬁf 0. fﬂﬁ&%nﬁ@f‘ég in another

ove about res and 1 n yet anot
enibodinnant alsdave ndabouictfs, ninc ranmﬁbr esmbdientmaboge about 3

terrperature of ep (3) |ncI out .40C to about
BHEMH, dhapADET G BB BictBisiregu g another

LALBARLBR abE D) n%%f”rm@%b%’étres%dqggzétoarﬁﬁﬁég erh b0 above

In yet another e di ment about 60C to about 102C.
about 6 micrometres.

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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Optionally, step (3) further includes grinding during
and/ or after heating. Optional step (4) is well known

wa@pasioesmsudes all known process of prepari ng BCOUSHS#010631

Exanpl es of suitable reaction tenperatures used

i ncl ude about 80C to about 250C, in another
enbodi nent about 80C to about 240C, 30 in another
enbodi nent about 90 to about 210C, in anot her

odi nent_about .. 11 t o_about, 190C,and in yet
e r o ninai e gbd FRBE iehbrget®is' MY range of about
anbeditgeidout R80TEATh DR drehBmahUilR felctich ttB@pEAHEe i8fin the
about 90C to about 17 WD 2005/ 097952
penge g abost bAGESte abpu25°Ch one embodi nent t he
reacti re ks -
about JHorr e Sntfofalt? Bk HARAE Ghed Sitlonslibriirhance
iagdditivet hes desoniped afboabouThd 26Tidnal aleofsima2bE. adlligves may be
prac(gss opt.i ?nal |y includes m xi ng other optional
perForGaTaE2LY ssRdptsly 85258 coREEiRifed above. The
optio Ltd : : .
Soquenti G o e anar Sar e ot EEsEermuiReE Pinergin fho process
pndudssseitfer priodals isagi aogimase, aomtiposig doa rwirebaich proeess. In
process ..includes either a $atch sem .conti nuou

| ’ l .
OB TRRRITEEH e GBS ACEIROBF DRSS PrepRTedo it ngnBoRP Sy and in

tR8thf BABEIIGRIP B lalsbRN cotiRloBP BfREsdési Ng non- bat ch and
in 10 another enbodi ment by a sem continuous

pndustrigloApplicadiont ri al Appl i cation The conposition of

the present inventi is useful in. manuf ure of ]
or cand TECRmpraEob T dur Bapa greilion Roriha! 40 ndyfasire of
£0eH e J TRAGH]16PELsuMable SreadMORRIRON MG sdRiptaredse made with a
conpl ex soap grease, a |lithium conplex soap grease, a

T nOgP IO 18 GajsL. greeagdex soarogyeass. sellibigup corenlss sapp grease, a

et i racteri | A -esid o
SR STE ARFPENEE B0, Dip 8 AR el URloterisod by
dhearetlergf residir netdl bbssehpghictaapboont shviitgle asierddietres in
m,xtures thereqf. | n one enbodi nent the, grease

idfrenelaes 2ashort KPR i8Ha192p @Rkl Srersqrigt Rt uE Bt FRint In one
mHoRIRE S hS Qs I RAS s o 1%11%%9%g1%'§9& dh %&%% deingrléondtiment a

['Tthium conplFfex soap grease, In another e
aohplexngiapegrsamp igaedbe ancbdimeytd lianothermghdxoshapenase, in
a short fibre high soap content grease. The | ow noise
GrelhSE cmPoR B LI POiSF caff easednt At sl APAGCEBRGEment &
RE& iffhge BRI ddapldoBRtSt Ak @S punps or conpressors. The
conpl ex soap grease Is known and include snooth or
show dihgi low Roisehgreassr s, kndven eodpiyeicadjyetsssl in rolling element
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.
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25 contains a polycarboxylic acid typically a
di carboxylic acid. The short fibre high soap content

wWQ@e®ane79ss known and is often used in special i BET/US2005/010631

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,
control of sul phur oxide em ssions, conbustion

i mpro nt, control.of .30 partigculate ngtter . .
For mat Y DR s Rt B of e B bR ORPRI ) d i fpdusteal
@ppliedtiing igpleselaifshé sanes Clelidihpmbeat a9l rtepBbeakbywt %, in
corrosive Lownelt slag. 18 WO 2005/ 097952 i
peyihessmhsAimad ahouw\égo eheutcihhbds andin pet angeher embodiment
[ [ i ggp!' in an industrial application it
F§X§¢%§g§€b§ﬁ he{?gnges i ncl udi ng about 0.01 to about

40 Wt THe followanpetenplespediidenn idbattitiod. df the iabeitioB0 These
wt @6?nd in yet another gnbodinent about 0,5 to about
sEampley, arg ete CXRAYSHYE g e%%'ﬁrﬁﬂte‘élte&dé itgelizy the scope of the
Hﬁt&ﬁ%ﬁ?tion of the invention. These exanples are non
exhaustive and are not intended to limt the scope of
HeAMBMENt i on. EXAMPLES Exanples 1 to 19 10 A series

Ei diage[gi?gs contai ning a netal base, an organic

-G surfactant were prepared froma slurry

wei ghiNge 204Kt didRGiond BSnt@irﬁﬂg,eaSrhé’caﬁbaé@?gﬁ o@%aﬁﬁ?&ﬁ@di‘%ﬁ and
or

grinding the slurry using a vertical bead m ) _
abowtactans weoe p@phsdrisorora dwtry [waigeingesbaht bR Was dispersions

sub-mcron, {i.e. .51 ... The r.esulti di_ sper;sion ,ne

007 Py bl efind g Pk sERE §YiER ot o s AR 1 w88 5 o
GoHbBr &rChntlSE30mih] Bakd iedsesublmecrdAali ¥sell. um). The resulting
Al ternatively, the |argest particle size

was
dispsrsioth axpan partivde sizetaaradaterngped efer apelingsbysouhie® BS230
j ful ion [ . Lcul e et

BRI e ARl B8, IR B e s Sypd Metermined
ps@genttahdard tdpeicall mpgosiopasvidy & xdoeseagrificdtionTaldl e chlibrated
and, particle size analysis is presented in Table 2. .
SRS Be SmpRR! o epal BB PEANSG MM G B RC@Rgpppsent In
ttl*ﬂ@d%ﬁ%ﬁg‘ng Ore dﬂe?&ﬁé’d"flﬁTMé 1Gd" a?gclgléﬁzaeg%%ﬂtl}si% ﬁ?grersr?nted in

net a ase had a nean particle size of
Thaeled2.sper si on was then heated to about 90C for about

IOt R R R - S L N
ggﬁ%gﬁ?éjw%’ cibdunEniiiNGe ShHAIMDAsE ThAG BBarl PEHURIS §Bk of about
6.55 um. The dispersion was then heated to about 90°C for about 3 hours.

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
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

speed of 8 m/s™.
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prepared by a simlar
using a |l ab scale Dyno-MI |
comercially available from
with a rotor tip 30 speed of 8

except,
hori zont al
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bead m ||
Basel

process as

d

escri bed above
ECM Mul ti - Lab

ms"1. 19 WO 2005/ 097952 Pﬂ{,fé 005/ 010631 Table 1 EX

Metal Base Surfactant O gar dium Nane/ Solids

e AmowviétaNBag: Amoupt  For ngihdadiant ent  Pr es@ibanic Medium

g;ezemNa(n%/ _ 8£ Qblidé & | llf rlggm@gs 'Lisc)(_l%lmoﬂ-ntu Wdﬂ@ Amount

Fur anc%%gglq%. e?’%}tiﬁ 68 3 Li OH H2d 27°%4.PI BSA P re;ent

851{1600 13.1|3354N 64t.5 4 Li OH. HJ0, 88.%81 ghoni ¢ aki ot

5.9 |PAC-6 34.1 5 Li2008 33.7 Fur and%?l 2802 &P 1

58.1 6 Ca0O 60 sulphohic acid 4.6 G2 117035 i

Ch( OHDOBELE)| phivhitc pRiandiong Gp ||| 38:0 N5 68

PR BSALIGINEDIO 7. 32PH 4pF@andiomyO 50 |PlI B3A& gl ycdbP B 7| PN68

46. 3 LIDHERO um 2D4P1 BEIBSA 960116003 PN3/D. 7 | GXISNE [11 64.5

F&28Li28H PLBSA Gaocol | &ilshdiit 48d7 |12 Na2CO3 BRO-6 | 34.1

orandppie,10 [Ms3ly  euakdidhet 0 [H1 Bed 851 G0 10 58.1

PR a0 _EdoCeT TUee” FInANgH, TN 1.6 XIGEN | 354

T CalOHY L T 30l stphonic acid T 11.6~ | GPII 38.4

"8 T MgO | T 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; O3 20 PIBSA Glycol 0.3 PN 79.7
12 Na,CO; 50 Furandione 10 PN 40
13 | HyNaCOs 50 PIBSA 851-1600 10 PN 40
14 Cerium 50 Furandione 10 PN 40
Oxide

15 Fe, O3 70 sulphonic acid 12 GPII 18
16 CaCOs 50 sulphonic acid 5 GPII 45
17 CaO 60 sulphonic acid 6 GP II 34
18 MgO 63 sulphonic acid 4 PN 33
19 Fe,Os 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 Cq,-Ci5 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 s™';

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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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 @J). 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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5 a high torque stirrer (conmmercially available from
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a pol ypropyl ene or polyurethane "U -shaped stirring
paddl e. The vessel further contained about 700g of

beads (3.4-4.3 mm0). The contents of the vessel were
stirred for about 8 hours and about 7.8 %on oil free
basis) of a 10 pol yi sobut Ieln succinic acid reacted

with 1, 2-ethane diol and with two noles of

ExafipIlhyf gm[noet hanobl‘%M{iEMécﬁﬁinWth a nol edea@particle
wei ght |Mgt§1e range 1000-2300. The results obgﬁzjer(ggl)

v —21)) 805/ 097952 P& US2005/ 010631 [ Table
E?ad:n'pl g ‘%g‘gf g%%"ﬁ?*‘é@@&m&% Mean Particle |MyO Sll'%

(g 20448 3 RepipicremoNaphNaghth2l 21 493 Aliphatic
Petrol eum Naphtha 1.22 22 49 4 Petrol eum

t r32met Hy B e Zlefairoleuma naplgha d. timetsibangsac oi | 2. b§4 24
495 Petrgheunm Mapht ha G916 D=1 19 —=aronatiseg 25
4?% Hea\ﬁ}g'llar ofr%dﬁﬁc ‘osgto‘rﬁZI euiriL distillate 1. 202'0§6
494 ULISRo[3 espdirdteieh Nephtha Exaspbes 27 to|36  1.19

Di ffergnt Magngsindmidg ades The process is fhe sane as
EXTPIES 413G 104 ' L SilRE €Sent at 159. 3
% pet rol4§53m g%%@ﬁaa?{)(@g{gé gétgﬁlte{yg%)dg gha? 76.8 % and
surd act|amp.li s UbSprizisssitFual about 3.9 % (on an oil72

ined. were:- Tahl o 4
T T o Or o T O TCOOT O -

L free basis). |
ERXAPI S M Producht BEindNuBUliledleni sty Largest Nane
Surface Area_ (g/enB) Particle size (nR2 t) (gm g 27

) :
Mag CHémMDrog8ss0 14 thep sqmg a3gEmpaple s 29 tp GoKmreegotile $4g0 is
pfeseR0atkifl 96 b il 8linBhaha Il ptebbdt- 20at T.64® %2 and surfactant is

present at about 3.9 % (on an oil free basis). T'he results obtained were:

Table 4
Example MgO Product BET N2 Bulk Denisty Largest
Name Surface Area (g/cm3) Particle size
(m* g (pm)
27 MagChem40 45 0.45-0.7 3
28 SIG | - - 2
29 KPLL-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 0.45 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 examples 28 to 36 are commercially
available from Dead Sea Periclase;
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exanple 27 is commercially available from Martin
Marietta; 10 The magnesi um oxi de enpl oyed in all
exarriples 28 to 36 are comercially available from
Dead Sea Pericl ase; 22 WO 2005/ 097952

R /U§280 /(Q '61§i eEXt rI%%l?to 47: Different
M&ﬁm i sanme as exanpl e 28,

exceptTHN@rodess aStidbtsanfe as HRMP1IS ORIt sdcepe thé tshirfactant is a
vari ed head group and nol ecul ar wei qht of the tail;
(0]

ardyisebieylene Wity veged depd @gowuand srolagda weight [ed b tail; and
: ' . : I '
Pl s T A TR S o

Particle of tail size (m T3Bled net hyl et hanol am ne
salt324_2 38 Pentgerythritol ester 1000539

2 erythritol ester 1000
Pol yet hyl eneani n&o{Berwitylgne Surfagignt ves) 40
Pol hytenear (7491000 B YES L A4 :
THIGERGephat ¢ BAri U Sl 100p MIE AL FALE ) Latgest Particle
anrd—15502 —bBi-rpthyl-ethanel—apine s(,)'f'taﬂ 43— 5128 (pm)
Pol yét hy @H@@i‘?’ﬁg’%’@;a BOHE 1 act ?%s) 44 2
POT Y §T Ny PORAGY IR ROl aWer?® 2000] 2 actgooes) 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-Cys
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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process is the sanme as exanple 29, except the
surfactant is a Cl2-Cl5 al kyl benzene sul phonic acid
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out for about 1.5 hours. The results obtained were: 23
WD 2005/ 097952 PCT/USZOOS/ ?3 Tabl e 6 Cl2-Cl15
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" Isul phofii®c Aci d é%lc’élm 54 Sul phoni ¢ 266d 3455 Exarfhl e

55 (Particle Sij2verkased fondd 100nm) Exanpl e i|s prepared
by bl endi ng magddNum oxi de % by weight with 5 10

W % od9an oi | |¥eeobabasdof |pol yi3d0biYy| ene succi i c
acid with a nollealdian alkv@i ght| i n the range §51- 1600
surfactant; and caginot), t61C;} ubri cating viscogity. This
was T1rsgt mlleddhipxgn ECM MUl t1Tabyyno M 4
(supplied by W\gul%(ﬁonate 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 / ytiria 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

24




10

15

20

25

30

Basle). The m |l is charged with 0.3 nmO zirconia /
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and 15 at ambi en terrperature After one week

Biesetionfd oxtimte
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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.

Grease Fxample 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
was heated to about 195°C instead of 150°C. The resultant grease had a
dropping point of 204°C.
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cool ed to about 50C before adding about 6.4 wt % of
the product of Exanple 3. The vessel contents were
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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 SOz 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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the scope of the appended claims.
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(a) a netal base selected fromthe group consisting
O- (i) a netal hydroxide; (ii) a netal base other

wo bas/ogronet al hydroxide; and (iii) m xtures tPer/esfops/010631

10 (b) a surfactant; and (c) an organi c nedi um
containing |l ess than about 2 wt % of water wherein
said netal base is present at a solids content greater
than about 51 wt % of the conposition when said netal
base is a netal hydroxide and at a solids content of
greater than 15 wt % when 15 said netal base is other
than a netal hydroxide or is a mxture. 2. The
conmposition of claim11, further conprising a
cWhpbisyalaigeddsd cont ai ni ng about 2 to about 30 carbon
atons, wherein the carboxylic acid is selected froma
nonocar boxyl i ¢ acid, a polycarboxylic acid and

m Xt urles A bmnessitioR Coapdsiagti dsdrsiyn olie car boxyl i c

acid is further substituted with groups selecfed from
a hydroxfﬁ}u) ag%%]%awe@f@rﬁ%ahwwarcegmﬁw %fﬁf. 3.
The conposity on Akt Ch@HGkike: Wherein the netal base is
anhydr ous (H t% urﬁaﬁﬁrlg%(ﬁaa’e, ['ithium hydroxide

nmonohydr at i) megnetsl base lytdr oxdndemeta? by dmixedayand

hydr oxi de, L.ithium carbonate, cal cium carbonate,

copper acet e mlﬁg]lj &y car bonat e, cal ci um oxi de,

nmagnesi ups)oxdiactdntdiigum oxi de, cerium oxide, iron

oxide or mxtures thereof. 4. The conposition of claim

1, wher ei® amhergnic metdiam chaiginangyehs dphi labout 30wt % of water

l'i pophilic bal ance.of ut 2 to about 16.. 28 \ ]
2008] 09708 B bl Fesf Pdshig acsé’?%S%&P’%t}‘/’%%hgl&ater than

claim |, wheibeunst ke Wogad onifsbitin ®BBh 84idihgal 848 is a metal
than about 2 wt % of water is an oil of lubricatin
vi scosi ty, hydrexjde and @l sodids wpateat af igsepteiothpant> vt % when

m xtures t f o . S [ .
Toemontt orEiE Bef i e E8SAL O OASHAL 00, i
nmetal base; (b) a surfactant and (c) an organic

medi um cgnt ai ni ng. |l ess than abqut 2 wt % of water to_, i
for m &-silbf rGPMROItiQsy Ph@iavg {h &g GAMpIsiag gpcirppxplic acid
f %{Rnﬁng' a%%%# 9 N abdu?) 3P RADLOH aelt&i’ls,h%(afe‘?@ thd@arbo ylic acid is
& spersron of step (2) to a tenperature to 18 a%out
40Bcted fadnwtmd@Erioxyfiormidaa gbpearbekghc 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 amhydrous
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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(4) optionally reacting the dispersion of steps
(2)-(3) with a carboxylic acid containing about 2 to
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the . spepsécess f@Sprapsdid ﬂSompbﬁlﬁﬂﬁ corﬂﬁrlﬁlﬁlgnh@h@pﬁ of5
w %to about 84 mt % 10. A conposijtion. nprising a

di sper si o) FHXINgR) 4 Tﬂ%tﬁ]alPaSBa@é asSérfée&aaHandr @knatl QEgaic
ngécﬁHIFl Eﬁﬁﬁ ﬁ{]an dblohit & wWIBS, %'f M&&Q’fbﬁ’ﬁa fQ ;(' ' ) a
net a ase ot than a netal é E

ydroxi de;
m Xt ures (tzi)grmdfng thb)slarwsof éta;m(b)rtb fo2® a\m}p’bﬁrﬂ&i 097952

PCT/ US2005/ 010631, ar lic CI d; nd (
or gani ¢ néaloﬂj’?;hoﬁ@ﬁl’ %F%ﬁ‘%qq <§§p TRQR b%ffH ( t%rrtﬁeratme to
aBhede°C Wss&lin o8ad do MRLAL dRBsRidS Present | n at a

solids content greater than about 51 wt % of the .
conposi ti@n wbeenalhe rbagmg she diepeasios bfdvtepsi §2)-6hd with a

at, a solids, content of ter .th 5 wt % when ai d
Rl acth E80eRlpe Choatt € Aoy Sulion HERG w8l e
dAbeylie; agiddis WhabRbhrbde/11c0ARAS bt hpdlfcdrBoRylW e@8Cor Idixtures
A fuel conmposition conprising: 10 (a) a dispersion

therept: i and g’ptl(oiﬂ)lll?a tbg rdeglexatic aihdp forher substitutgd agith groups
Q rd vati th a
BlseRHukEB BETboPERTR: o Sk RulBbes 2580, 0 °, e
di spersion; and

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) ametal hydroxide;
(i) ametal base other than a metal hydroxide; and
(iii) mixtures thereof;

(b) a surfactant;
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(iii1) an organic nmedium containing | ess than about 2
w %of 15 water; and (b) a liquid fuel. 12. The f uel

weewpogios: on of claim 1l, wherein the surfact artT/US2085/010631

derivative of a polyolefin, a hydrocarbyl substituted
benzene sul phonic acid or 20 sul phonate of an al kal i
nmetal, alkaline earth netal or m xtures thereof. 13.
The fuel conposition of claim 12, wherein the

sur f act a@ has, a .nol e%ul r wei ght of |ess than about
1000. 25 Zﬁcaf}ﬁ(@(y#’ﬁ&m SHPosition of claim 11, wherein

the met a{d)kaserghsic MBLNES boihiGAHDRAR Ran BBAREB MHMY, of water,
hydr oxi de or magnesi um oxi de., 15. The fuel conposition

of clai m 1Whaieinhwid eoviplr base iy pacsgehrift &t fj wiids eptent 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) adispersion comprising:
(i) asurfactant other than a fatty acid or derivatives thereof;
(i1) ametal base with a solids content of greater than about 35
wt % of the dispersion; and
(ii1) 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.
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