TITLE H GH SOLI DS CONTENT DI SPERSI ONS 5FI ELD OF | NVENTI ON The
present invention relates to a conposition containing a netal base; a
surfactant; an organi c nedium containing |less than about 2 Wt of water; and
optionally a carboxylic acid. The invention further provides a process for
making the conposition and a method forl its use. 10BACKGROUND OF THE

| NVENTI ON It is well known how to prepare a dispersion containing a
netal base that is normally insoluble in an oil of lubricating viscosity
such as |ithium hydroxi de. The di spersion containing the netal base has a
| ow solids content (i.e. the amobunt of netal base in the dispersion)
typically up to about 10 wt % 15 A dispersion of this type with a solids
content greater than about 10 wt % angrgnstabl e wi thout the presence of a

| arge anobunt of surfactant to stabilise th i i agai nst the netal
base droppi ng out and fHiGH ﬁ@@@éi%%ﬂﬂwwgﬁﬂggi ds di spersion
contains a |large anount of a carrier nmedium (often an oil of lubricating

viscosity) and this malces transportation st%age, and di spensi ng 20of
said dispersion difficult duew VERELIE™ t he nedi um  Furt her nore,
this makes the dispersienLass LNYdstQNERM Ao ddnedifiing sanetabkpensi ve.
I nternational Pu t?e?@g%a:ngﬁwm 04/ 026996 di SI%): oses a fuel additive

CONposi t i onseApaiteofrzrsduedivg varaRERe EeHEE DU THE CSEETT #8R cont ai ns
a metal inorgani ¢ 0x Nt ak ni CRIROMAds @) It ideSal pbbessi foroi | and a
25di sper sant’ ‘il?{baﬁﬁa% %gr%?}éﬁ?cygggi dﬂger ester délrri \e/:atp?ves t her eof us

Pat ent 3, 06720143 tHé sehpsesonaendal hehehfoai@diset ve for a fuel conprising a
magnesi um hydroxi de with Res 69 ohrebnwehght percent or | ess of
the col I'8i dal additive. I}?Aéﬁbk ' %ﬁg I'cation 03/ 044138 di scl oses a
conposi ti on 30 cpntaidi hepwanhowltogfreparsrd dapPlpHVFEEHEINGy2 2] R5€t one
emul sifier capable of foim a wat er -.i-nN- 0l Slan, achaseldndn

optional |y &¢dF IMOPRES lﬁrﬂjgl%l%geofnv%rﬁtoﬁ -ﬂ'f]g“ aésaéﬁ%lg] Uded met al salt of a

hydr oxi de, aygakhenatie, diepdiicacbonatree tre matal Dasmbased bay elbts g Gi'gani ¢
acid. The conposition dges t disclos .di i LLh.@ 1y ghegol ids
content. FufthepsriPeviin “Eﬁt@ &Fes’inotﬁe %ésjsegsilgﬂggt?ﬁ{c?ggr&ﬁg%i ne lubricants. US
patent 25434, éﬁﬁerﬁlﬁoﬁ(&(}ﬁﬁ&yﬁm{tha stidengnret gteatey dhoxilet Fyvbe Semade nore
reactive to high nol ecul ar wei ght .organic fatty.agci Y, i gat.he net al
hydr oxi de cropsiehlesvithpif e preatinod ao'%rﬁe Iapaﬁ?tdxﬁs/u ¢ %2%{358%%?%}!1% ttlerrper ature
and for a SYLLLi@nisdiend Aedr by@ @bbpaklowateriootingrysratisaison | . e. at
a tenperature above ?107(;. US patent 2, 394, 90; di scl oseqs H%Ltﬁﬂglpgliégg an

al kal i or otihersoli¢s dapoRiPhiceendf [HGEAMTH 8 AGATHEALTTVE 11 qui d “medi um and
mechani cal | yofqm BEL’LJPSQO&{W 1A K@l inakBs Qlahspbrtatibn as:prageomdnémtenporet i on of
the particles o al ali is’as lowas 5 m crofn%tres.i n %J ztg, The pesul tant

al kal i 2 t heaidsiepergomalBoni dugsie the volume of e i FATFEY 3/ el ates to

ar ease manuf agt U, 4SLNG.A SORRERLALEMLERAUBIE Sebuion of 11thi um

hydr oxi de i A & T quid reaction mxture COITBI’I sing an al ky} Ei tr i.tl.%,
US patent 4,337, 28@nmebatieSubliationmstidd 06026 Ep 4 i7ieres 0ap ah i tSses by

reacting an organi.c_carhboxykic aci &ES. and dHmdodies dohesieof with a
concentr at ea“&ﬁ%’é%’&& 053‘81903#%)%18%8 ﬁéﬂﬁ%ﬁgerrgté%l hydr oxi de in,thﬁégr esence of

an 20i nor gani enesdliborghmcaiybqubehtaisact Ponprradi gricbipPISing aléfe. The

Pr esencezpf the inogn%?unc{ir?g ?a?tlj,ftaciidno%re§%§%@rilfi'{?ve}fitl?érgoﬂ)f the soap or grease.

5  dispersani
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, & base and optionally an oil insoluble solvent.

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



US patent 5,236,607 relates to a process for preparing a |ithium soap

t hi ckened grease which consists of heating a m xture of oil and a |ithium
base to at | east 100C, then heating the resulting mxture at a tenperature
in the 25 range of 110C to 200C until a thickened grease is obtained. After
the grease is forned it is subjected té a honogeni zation/ m | 1ling process
resulting in a snooth grease. It would be desirable to have a

di spersion conposition with a high solids content. The present invention
provi des a di spersion conposition capable of 30 providing a conposition
Wt h a .h' gharrﬁgé 'sg§ oE LA aoic}i. Tlﬁé Eo&?&&t@o@@o&%t%@s@io@e b Qi Hdmeort

di spersi on ‘conposition With a high solids content capabl e of being used as
a thi ckenerwitior Iggieasielsnemidrac Furtbernhe theadispersiontis isaidnt fOMProvi des a
dispersionj%@gggﬁjtion capabl e of being used as a thickener for grease
manuf act ur e. "It would be desirable to have a di spersion conposition
with a snmall paris phiensRZ84i3P Higldeghhd ol steng omtentydagddavmay Be | ow

vi scosity. Th resent. 5i.nyention OV.L: 1 rsi: siihLon with a
N S R i e e RS ey
SUMVARY OF fiHE! IINNWENTdeONrystdie ipr éseptesbmeent i oanligrévhdescadbogoiiposi ti on

conprising a dispersi of. 10(a).a netal b sel e f Qv group
consistingtﬁWPm?gYe&nﬁgWé mﬁ§a%§&?&%?°%%¥%° zﬁ%yg&r%é@%m%%%@%hpﬁan a netal
hydr oxi de; andespxhtifessdieanetf.; (b) a surfactant; and 15(c) an organic
medi um contai ning. |l ess than t.2 w % of ter, wh i n_sai tal base
is present in at %tleiﬂdsg’é%%?ﬁt di§HE s e r AT Hhotit @&%\l/vt “bp S%e?ﬁe
conposi {d onswbgRchdg hase iis @ metehcthydiiaxidernafidnabnd salhadsaiipnt ent  of
greater than 15 wt, % when said‘netql base i.s ot her thﬁﬂﬁg%netal Eydroxide

or is a m x§uHBLnuRs AoAKE B Rt 2 PHECTHVERHSCT & 2 UHSYi°des a f uel

rovi

conmposi ti onyEANRY 5SicR0as § adicRntiuSPer §iz0N THRMRELISNNglkali is then used to (i) a
surfactant other than a fatty acid or derivatives thereof;

(ii) a netamapagé2skth a solids content of greater than about 35 wt % 250f

the dispersion; @%ga&hé i h78morgan o pediunheantaiding 4 esschfhasdabout 2 w
% of water; and ( a liquid fuel. The invention further

provi desS a prieceswliiom pf Biam hylaxEsipdsieo AcToes MirivEs AYPRE 8t eps of ;
an alkyl nitrile.
US patent 4,337,206 relates to a method of preparing scap and greases
by reacting an organic carboxylic acid, its esters and mixtures thereof with a
concenirated aqueous solution of alkali metal hydroxide in the presence of an
20 inorganic salt, in a liquid reaction medium comprising acetone. The presence
of the inorganic salt increases 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 {ithium base
to at least 100°C, then heating the resulting mixture at a temperature in the

range of 110°C to 200°C until & thickened grease is obtained. After the grease

o
i

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 2 high solids
content. The present invention provides a dispersion composition capable of
30 previding 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 zs a thickener for grease manufacture. The



(1) mxing (a) a netal base; (b) a surfactant and (c) an organi c nedi um

containing |l ess than about 2 wt % of water to forma slurry: 4 (2)
grinding the slurry of step (1) to form a dispersion; (3) optionally
heati ng the dispersion of step (2) to a tenperature to about 40C to about
190C to forma finer dispersion; 3 (4) optionally reacting the

di spersion of steps (2) or (3) with a carboxylic 5 acid containing about 2
to about 30 carbon atoms, wherein the carboxylic acid is a nonocarboxylic
acid, a polycarboxylic acid or mxtures thereof, and optionally the

b I furth hyd I
car boxy o Tat i ST R L bR URBE B i oy

INVENTICNthﬁﬁ%ﬁefpw§$ENMnmmﬁ&nheon provi des a. conposition conpr|5|ng a

di spersi on of: a el ected fromthe gr i g of (i) a
metal hydr oxi de VJ(%“?‘% ‘ﬁ@é‘ﬂ%% §ad8 o ehErP TN ©0 ?%ﬁ‘l’l‘ﬁﬁ?g% %%Algnd 15(iii)
rixturﬁs t@fﬁﬁekumﬁbﬁha}ﬁyrhﬂmﬁalhmnamdi@mhzahmom@an%hynﬁﬂ@qnﬁﬁmntalnlng
ess than about 2 erei n_sail al e.ls esent in at
a solids d&HmF§WIWQYE@féﬁLﬁW§%Ihﬁﬁﬁ?”%?“ﬁ” %FQ?H' 5%%%6%% F@%’when t he
base is a mgh@@un%@hg%1gﬁlﬁﬁﬁa&nabwaoﬁgd|ds content of greater than 15 wt
DA when said netal base igs other than -I QégrOXIde or is a mxture.
In one embodi ment the i nvARYRERREGH a fuel conposition
conprising: (a)Tg ﬁemme@ao&@mﬁmlmmg&mn acsiprisant antispetdier than a
fatty acid or derivatives thereof; (ii) a netal base with a solids content
of greateroﬁhan about 35 w of the di spersion; and (iii) an organic medium
contai g ng | esg,f DantARQUL e RoreWioth 19E s @onsigidk 36(b) a liquid fuel.
I n one enbodi nent the invention prOVI§ES a conpositi on conprising a
di spersion of: 5(if a)a acEelEroisSe sel ected fromthe group consisting of:

(ii) a metal base other than a metal hydroxide; @and

mixtires thereof;
(b) a surfactant; and
15 (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 1s
other than a metal hydroxide or is a mixture.
29 In one embodiment the invention further provides a fuel composition
comprising:
(a) a dispersion comprising:
(i)  a surfactant other than a fatty acid or derivestives thereof;
(il) a metal base with a solids content of greatex than about 35 wt %
25 of the dispersion; and
(iii) an organic medium containing less than about 2 wt % of water;
and
(b) a liguid fuel.
The invention further provides a process for preparing a composition
30  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:



(i) a netal hydroxide; (ii) a netal base other than a netal hydroxide; and
(ii1) mxtures thereof; 5(b) a surfactant; (c) a carboxylic acid; and (d)
an organi c medi um containing | ess than about 2 wt % of water, wherein said
nmetal base is present in at a solids content greater than about 51 w % of
t he conposition when the base is a netal hydroxide 10 and at a solids
content of greater than 15 wt % when said nettal base is other than a netal
hydroxi de or is a mxture; and wherein the conposition is a grease.

In sone enbodi nents the presence of m xtures of netal hydroxi des and netal

bases other th met al hydroxi de n I solid content of greater
15 than 15 vwa@(} g?%ﬁ@{%”égeogisﬁpﬂﬁ %grfégﬁllgfmﬁ 1EaS%rI%iat al base other than

hydr oxi de i s pr@septonahy theingahotisasmisntol slep (B} tver teengirodiirretot @otthe presence
of any netal, hydroxi a mxture) wth a nmetal base other than netal

hydr oxi de %9 FI%éPﬁdg&éwggﬁ? éggf‘ggdltgﬂcéﬁo%l W .%solids requirenent, this is
especi al |y truedpapiodahe reletiad tiRydsexiideot sepreseny) inith hearejplic amount  of

the two_conponents, The 20 IS si on of conponents (a)-(¢ Qve,
cont ai ni ng?tHECHBIHIE Y By QPPﬁ]%@%ﬂ AETa ‘gﬁ?falflgﬁz‘? aé&)v?j}{%]ﬁg 3&%‘3 i ds
content grgat@bedhaniiaheu! a 38 yvb 80k dlieorcorposd thees £, ind cnohhidy
enbodi nent greater_ than about 35 wt 9% of .the conposition, in anogher
embodi ment th§ri@atasylic RER inBEther A8bsTteeFdE FRWSHIREEST £°8h2 WHTAN0t her
embodi nent ;gugalelsid BANHALANE 1d&owt c/o of the 25 conposition, in another
enbodi ment “greater than about 50 wt c/ 0 of the conpo ion, in another
enbodi ment great er CHERNBESLPESORIPTHANON HAE ANpass n, in another
enbodi pgnt gr eapgs pxteg'é?ﬁ' iA0uUb: FRoWes B/Bm@bsitibe cgﬂgﬁé)ﬁigt b @ispidod N yet
anot her enbodi nent " greater than about 60 wt % of the conmposition. 30The
di sper si oncfihen derived froma netal hydroxide has a soli ds content of
greater than ab %.0f. sTpuelatsTM hdz@not her enbodi ment about
53 wt % of the @g%pn%llﬁig%en%%c%ehgﬁoggheﬁ erﬁ)%)gi&?r%ﬂrlﬁo{gr eater than about 55 wt
% 6 of the conpositionsabhdiroxidgiet anot her embodi nent greater than about
58 wt % of the co 1 Osirtni AMbase othertlm%ﬁﬁghliﬂﬁr&@&@% of the dispersion
general |y has no upper Pt éxcept the maxi num anount that the organic
medi unmi€ont ai ni ng (lugssixhanthatsofit 2 w /D 5 of water can hold and exanpl es
i nclude up to about 90 %.0f the conposition, in another enbodi nent about
Esudrets

86 wt % of the ;nang“nd i n anot her enbodi ment about 84 wt % of the

conposi tion. Ex@iphesgofc suhdiabl @nrangedeisndkbuddoabdutwis? wi Weitle about 90
wt % of the conposition, .in anqther enbodi nent about %t bout 84 wt
% of the conposit "G Hhtff ﬁnvgﬁ’aﬁlsaﬁ%?% P &b e ?%ﬁﬁ%ﬁ%%@oﬁﬁﬁ %to
about 84 wt % of theiGoNROsIidriteNconTheiaamuirh thé baetal rhegkehpiresidat in the
conposition is determ ned by the desired sal.id gcontent. _l.n one
enbodi ABnt t he coﬁﬁ%%tiat“fog‘ﬁs F%“tglﬁtﬁ’gﬁé‘?‘i‘fqrglﬁlﬁsfv?te{% v@?“z?r?’“%fnlem} R&%I bl e
sol vent. Exanpl es o@fer 8anQithethiNgaldidd oS0k veRkrd. ncl ude wat er, al cohol or 15
m xtures thereof By substantially free the conpg i*ti%g?gont ains |ess than
about 2 wt % of TaRloPIbpdiEsnt B e SRy eh fUEh e O Phgna FOBPCHYEP ati on or
free water darjvgd fromwater of hydration, in another embodi ment |ess than
about 1 wt %of an oil insoluble solvent other than water of hydration, and
in yet another EWBCEPHEIND J08E%ISiN8an about 0.1 wt % of an oil insoluble
sol ventysot her t han,wal er.ce00k o AYOfah Ly acid or deriVa@ye¥| &EQSELY of the
di spersion as neasured by TA Instrunents AR 5QQTM Rheor net er using "cone on
pl ate geonetry" méHkuredealbabwith a0ldatoniapo of FeraubsTr@Ages ¥ dm about
0.001 Pa s to about 2 .n..a her enbodi ment about 0.003 Pa s to
about 5 Pa s, in anot gfetr%gg?%giéﬁ%%?& about 0.005 Pa s to 25about 2 Pa s and
in yet another entodi mentganin naottherntembadisrshin disoid V0.°005 *P&™s to about 1
Pa s. Metal Base Thealgd spersion of the netal base is a nono- or di- or
tri- or tetra- valent

30 (b) a liquid fuel.

In one embodiment the invention provides & compositi on comprising a

dispersion of:



metal or a mxture thereof. In one enbodi nent the nmetal base is derived
froma 30 nonoval ent netal including lithium potassium sodium copper,
zinc, or mxtures thereof. In one enbodi ment the netal base is derived from
a dival ent netal including magnesium calcium bariumor mxtures thereof
The netal 7 may al so have nultiple valsence e.g. nono- or di- or tri-

val ent wth copper or iron as exanples. In one enbodi nent the netal base is
derived froma tetravalent netal including cerium The netal base
optionally contains water of hydration. 5The netal base includes those in
the foimof M xH20. o in Mis a nono- or di-

or tri- or tetré a\??ltazﬁ’?serfs@ eﬁ Ed%%&w?%p rrg%lﬁs &e 2, or 3 Q groups wherein
Q includes a hydrg)}ylamataCE)rdb@naée an oxide, a sul phate, a carboxyl ate
(exanpl es incl ude cet ate ﬁ}? ate, 8)@3 CITE ate, succinate, or

m xtures thereof) U o BEE §g BREGH T Ee8"t hereof : 10 and x is a
fraction in the r@ﬂgan&tﬁr@gﬁeréoﬂ anot her enbodiment 0 to about 4 and in yet
anot her _enbodi nent 0 to about 2. In one enbodi nent the netal base is a
nonohyd? at e, i n(PARstHE “%enbodi ment the metal base is a dihydrate and in yet
anot her enbodi nFEta thexeiald;hase i s anhydrous. VWen x=-1 the netal base is
in the fonn of e nono drate When X i.s 1*2]? greatgrwévﬁ/an era(r){ and | ess
than 1, the net@d a’@afsféaql% TP T o ORRIIg HET aRER AAPPY 6r kel Pévé Rydr ous.
Partially anhydroys,.fet aliqd basa Ha@éﬂséﬁ%nf anges S(Qfdskoflﬂ‘e@ﬁ@t&b@utth@m9 t o about
0.5, in another enbodi nent about 0.85 to about 55 and | n

enbodi ment about @b®:itt3d vEBOWE e Wm%ﬁ%ﬂéﬁte?ép?wsﬁhﬁg}ﬂ}ﬁﬁughﬁé base

i ncludes x Iess t@ﬂﬁ'a@@&%ﬁs@mﬁent'o@g@e@% hen enbodiwmikailesstal Bad iabout 0. 3,
20 in another enbodi nent about but greater than about 0.02, Wholly
anhydrous netal bagerhasn x talheydrarige Bbsul BLEPS GnAbPRCTE: TR anot her
enbodi nent x is a ut 0 and in another enbodi nent x i s about
0. In one E%%dgna%sta%ﬁ%grgmt al base is in the formof a solid and is
not appr eci abl ylissimsbtebidimette tor prapinee v dlitMrSoHtaT A HEEPEYSS #Adn about 2
w % of 25 ter. Ln na.particle
size in thEd st)aséarssqtlz‘)eﬁq%%% @E%ngﬁgﬂﬁ%%&g Q’&{u fsogﬁgﬁ%ggﬁ??egptgo about 40

m cromgsr eshanl s anot, heis 1er¢bmd1am¥erttuea1t50hm nB0: faponder dunthy <Epsie 120

m crometres, t her errbod ab 5

i cronetr egleﬁ%l ‘Pz%lgiajoénaﬂﬁ%g | %ﬁ?é%gﬁpg%%&ﬁgﬁg&%%gﬁ% about 8
m cronet r egya:3QsgapliesrOfwisus mbdle:assamtgezsthammam&yﬂmge Wi friggatean

particle size in the disp inther e of abo tres to about
5 i cronet Ffs EreplsT ARt %i ‘“”E%E'/S giibrréer‘ﬂfmg’ﬁ% tg%s nanone %légn{a gﬁu{h%Z
M cronet r egserdimARRENETs prdsediodii®aior aoubt &ﬂthmamnectmmems afdgt 1.5
m cronetres, in_another enbog t. about 15, n tt %s toﬁiibqgg
Peh 0

m cr onBfr e IsPRIORN: HEPOBRHHD Fboé’ﬁoﬁ?m?f}mlg aﬁbeu%l nanone rJ‘ies in

anot her enbodi Mgt @BOWLHIDA EQiADEH D SP NN GHERL RSt ausdm n‘Vye:if ot her
enbodi nent about™ 75 to about 5500 nanonetre a suitable

met al base cPAEPHEN.s BUiZHAIEACHYRATREN s%ﬂ?tﬁ?ntﬁ%ép%%nafx WL 6 ggs{ dm
carbonat e, g géﬁgbl&'%}b'aﬁ%ém%h%m@éﬁhygég@ﬁ thdd hbsn hydﬁomdea,f ttiet hi um

hydr oxi de non rate nesi um hydr oxi de, cal cium h%dro i thium

car bonat e, ceailpemuﬁm céir bontkee, CTEEFPRANT A EHEt P2 dgResT nf107 “cé’tfb Hat e,

cal ci umoxi e b 'dlﬁéi'ﬂtu 9% d8an GBHKUBY OFi O®, dfr @i oxi de or
mxturreys tﬁgﬁgogﬁgﬁn?ﬂoﬁgb@n%%gﬂ Yen §Q[e he |n%/nent| on the netal base is
present in carrmomtzun,e;u fampthensﬂﬂé:md@lml gieeies thimaebali éh Vs CorffefE al 1y
avail able. S urf. ut t I nglydes,@ansi @nig, (@akdoni ¢ or

ani oni c) orcoﬁﬂcgmSl mn ih cagoghggngn%é%aﬁ ?Iggtgurﬁalct anEtl corrgoun(as i_ncl ude those
with a hydrampmobunonlan@mrplyeﬂ i thal canbodindat Byeabtr thgy touabott 2001 th¢ anot her
enbodi nent about..1 to about 18, in another enbodi ment about 2 to about 16
and in yet RABCAEP enbodi ment about 2.5 to about 15. In one enbodi ment the
HLB i ncdoudes abauts R@eiksiont @habattved 4roor 2 et hgtaidedabodbehtconiésls t han
about 10 such as about bou or _ahout . 2 gse skilled
in the art WP f?}?%&‘?%é?"ﬁ cf(;ﬁ%‘:?%?l *ons” 6f a%oalﬁeg &[%garﬁ%&r;aa}labe used

wi t h i ndi viduat oHbBhvabmessiou,shdeotaér dtiesemesngeser tharoabotded 5t ¥ato t he
conposition of a final surfactant blend is within these ranges. Wen the
surfactant has an avail abl e acidic group, the surfactant



25 may beconme the netal salt of the acidic group and where the netal is
derived fromthe netal base. In one enbodi ment the surfactant is other than
a fatty acid or derivatives thereof, such as esters. In one enbodi nent the
surfactant is other than a fatty acid or derivatives thereof. Exanples of

t hese surfactants suitable for the invention are disclosed in 30

McCut cheon's Enul sifiers and Detergents, 1993, North Anerican &
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, i ncl uding
9 bl ock copol yners conprising allcylene oxide repeat unit e.g.

Pl ur oni cTs4) ecepptposifipat 86 Imy e sHENC SEHGLYD LY §85atE P‘é{tt%d"(v Yacf/"g"éhol s,
ethoxylateqhéﬁgggo phenol s, ethoxyl ated am nes and am des, ethoxylated fatty
aci ds, ethoxy ateé %atty esters and oils, fatty esters, glycerol esters,

gl ycol esters, iThtdelidl joneenso e iciaeisipasgenpedivtINg Ao g cder i vattRies, |ignin
and der | valy ves. i JRIAALYE L 48%: 200 HEnk¥abhyesn: akeiln satkphanat es, -
phosphat e esters and derivatives, propoxylated and ethoxylated fatty acids
or al coliol ®feratalcky holdrredskanplsorbidany deriophfP ves: ostereseoddeRrs and

deri vat | Vesi? a%%lc paegr?b%dﬁﬁen@l B&RC’%@S&W%%P%é"&hﬁgsi%&%@ $ oth@tty esters,
pol yi sobut yI ene SucCinicim de an erivatives, sul phonates of 10 dodecyl
and tri decymtbdénzenebowriicontienstd waplvsiiahendsmmesped puoieklgnanges

sul phosucci.nat es _an rivativ and r tit benzene

sul phoni 01%@P§?agng gf\mnabhégéﬁ%ggﬁﬁgn?ygggﬁgﬁg¥%8§g§§ ?S%gﬁ%§drocarbyl
substi t ut ednivedzene asobtpitont & ackitbuort4swl phofidhe cofipestiial k&l iv wHet al |

al kal i earth nmetal .or m.xtures, ,15 t o y I speci al ly
an alkgﬁ) @PBﬁﬁrPﬁsﬁﬁﬁﬁgtﬁwggé)wi{%md%%ﬁig%“?dzgﬁgﬁﬁg%%ﬁ%ggéb#ﬁgtons, in
anot her enhediurent naho Wasd Pretent abtutco2fosaipban datconwedrnd the darivtcher

enbodi nent a gut 10 to about 15 carbon atons. In one enbodi nent the
surfactant SPE98%% %t ure of C12 to C15 al kyl benzene sul phonic acids. The

al kal i netal ingugdeschbbdlingm tRot@ssdsitionoks sodktamiallandled lvé ad kal i ne

20earth netal includes cal cium or nesjum. | n .one.enbodi he al kal
netal is séﬁ%ﬁﬁ?eFﬂvﬁﬁeEéﬁﬁﬂﬁiWﬁﬂﬁgﬁﬁgﬁﬁhﬁ5?%%@”8%??%“%%%aCmgéléalcium

I n one @mbagieat tnther SHY kagtanils Seathdebhyatitive coftaias pab yiohebbm. Typi cal
exanpl es of a pol yol ef minclude pol |sogutene; gngpnogyl ne%N%qjyethylene;
a copol ynerZ #érh vednfailoire syp aelese Bt R@tB e PRSP ST yirer” der i ved from

251 sobut engy.and; %%&%%@Péf RfdrdfoX ! 28N emBOdiment less thhfl abR® 1embedi ment the
polyolefin is a derivative 'of polyisobutene with a nunpher ?égéggg nmol ecul ar

wei ght of atf dreadtingbee solent g, hapyatEow, Iydniony Angdp, Yo or nore,
often up tq 500ut 01600y, J300i1 REo1:RRQ:vEaNMRIGAkL, witess t han
about 5@6bfmag%g ?ﬁggggz% po?yisobutylené us%d to make the 30derivative
nol ecul @5 heydMhiohess than about 250, more often the polyi sobutyl ene used
to make the deriyatjye fas tﬁ@?igger%gn L easlsuboyt T8 ukhss AR s00mv
pol yi sobut yl ene used to ‘nake the derivative preferably contains at |east
about 30% tRirevimadr nsimgyTdodene piptogpsnetndr meaiirasnataboriedB T #bidits 60% and
more preferably at |east about %.or %.t er m.nal vhhyhidene groups.
The po|yisdBHPéﬁ@ﬁ%gﬁggﬁﬁﬁgmﬁgé§§?ﬁé‘%3??@2%??§8h§y Og%éea pol ydi spersity,
5Mv / M, greabens thantabaut 53z or enofhiteanbedmeabdwst 6.006 Baboir  20.

I n one enbodi nent, the .polyispbutene.i s substjtu it i R

anhydri de, %Wétg%Fff?gﬁﬁﬁg% Oﬁﬁb%??%%%ﬁ?t é@?ﬁﬁr%%%ﬁ%%égngggf%g%§nnlecular
wei ght of abputo dbobODPEe. about 3,000, in another enbodi ment about 1,800 to
about 2,300, in_another enbodi mrent about 700 to about 1300, in another 10
enbodi nent MBELBAED0 to about 1000, said first pol yi sobut ene-substi tuted
succi ni ¢ anhydrige Qgiddosbamasaicen bsadsbymabowr d- & &b abaut- v2ik; and

anot her enbodi ment about 1.7 to abou% g,l. l.n one errbocl(iilrren&,f the

hydr ocar by| 5@ o7 ¢ Gied cRPBek R o8 SEPATEESP BiS HEhyents 18V trom

pol yi sobyt epes subst i Lutednsueah NiGranhydikden, theiwpgl yippehutiene osubst i t uent
having a nunber average 15 nol ecul ar wei ght of about %,500 t.0 Zb?Ut 3, 000,
and i n anot meftueRRIFHe IR 04BSUHPOATED0E FIHPORRSE 2 FBST SHTH? £ RS

pol yi sobut efges hshit itathustie! BhGuanRuduide heings dhaeact B5d sediby about
1.3 to about 2.5, and”in anot her enbodi ment about 1.7 to about 2.1, in
anot her enbodi nent about 1.0 to about 1.3, and in yet another enbodi nment
about 1.0 to about 1.2 succinic groups per 20equival ent wei ght of the

pol yi sobut ene substituent. I n one enbodi ment the surfactant has a
nol ecul ar wei ght of | ess than about 1000, in another enbodi nent |ess than
about 950, for exanple, about 250, about 300, about 500, about 600, about
700, or about 800. In one enbodinent the surfactant is

pol yi sobut enyl - di hydro-2,5- 25 furandione ester with pentaerythritol or



O her typical derivatives of polyisobutyl ene succans include hydrol ysed
30succans, esters or diac,ids. Polyisobutylene succan derivatives are
preferred to make the netal base di spersions. A |large group of

pol yi sobutyl ene succan 11 derivatives are taught in US 4,708, 753, US
4,234,435 and herein incorporated by reference. The anmount of the
surfactant to formthe netal base dispersion i.ncludes about 0.01 -wt %to
about 60 wt % of the conposition, in another enbodiment 5 about 0.05 wt %
to about 35 wt % of the conposition, in another errbodi ment about 0.1 wt %

to about 30 wt % f the. c sition _and in i.ment about 0.2
W to aboutm%al\ﬁf \:% ’Sfﬂt]tpﬁenpag%“ﬁﬁgsgi' 16: Obdga?'ﬁ 1" n{' Wl{gcog 8'ni’ng Less
Than About jZoriMas %x@ifqpléate[{n ofbentiogand:t e dine cxmetas ra‘uenged éssn tdhan about 2
wt % of wat er mcludea.:1 q&cfl oi | of lubric t|n %@o %ﬁ atll id fuel, a
hydr ocar borf *S{T&EH 6t i lﬁéﬁ%e?léeo‘?w %Sr‘?eo PR K “bf gani ¢

medi um cont};a)idagltn;gi | ess t han about 2 w %of water is an oil of lubricating

viscosity and in another enb t drocarb t. | n. one

enbodi ment the of§dnite! Wé%li“if é‘? Hétjiegé ﬁgﬁ g@d ”\%%t er, in
anot her eansi{g@n%hdrﬁﬁmt@@nnahmﬁl @- &r andod fbuan%ﬂa@trm@@ efrhodisrent | ess
than about 0.1 wt % of- water. The aorgani ¢ nedi um containing | ess than

about 2 wt WEEE INa’-lte?f 3 8 prawenthergin r%ﬁ@@% s IBYEORY FpcBORouET 85 Wt % of
the conposiddan., s‘uﬂahﬁ{éo'é hefoe qleﬂi%{ﬁlu%cﬁl@e%@%ﬂe ;?r%g%@!fnat% efalkdae

conposi tion, i n anot her errbody ment to about 60 wt % of the canposition
and in yet @angehsrcanisoe Wﬁ%itl%@ﬂteéf)ab%f@ FPErkate 9% B tERRtEERosi tion. In
one embodi negt, af, EE'&chnQ}{QE@ 1:9Be b 198 s OL0ANIGer BH UM L0081, BHNG: hess than
about 2wt % of water is present fromabout 60 wt %to about 90 wt % of the
conposi ti orin vet EﬂQﬁlﬁ&L@mﬁOﬁemﬂr’f Ado Wit 8sile pne TREofinlsRi Bariey b8F? iscbnposi ti on

i ncludes n A f brigatl 0QMS80sht ¥n v@i | derived
from hydro?%éaﬁcﬁll ng, g%%%n%??%dﬁﬁeﬁ %}r \th»ém shi ng, aﬁr?r ef 1 ned, mrygfl ned and
re-refined zoxotksar@mbmhmem@sntdhéérb@@hs anhydrpgt ural oils i nclude ani mal oils,
e e hon o | WAACEA 1@ b8 e MU R 0T U D! SRl 2 1 el ude
hydr ocar bon oi I a silicon- ed 1 ester

phosphorsus- gren:tbzathan ngraehdl lessyhmhkatthc: nmtd@aﬁays bahpﬁncmr@etdnﬂaa,ﬂﬁgr

Fi scher - Tro tion \ dr Qi r
Fi scher Trop ‘?‘jfpyh?ﬁ’rygﬁourgbon% 1‘?thry év/{g}%g 3l ¥ndTR ba%gdm%i i3 rﬁ?%cgrcifggt i'ng viscosity
may al so bextdef (19ed a&SutSQJeCzlnfaneﬂict Embditiarrﬁmeaihmﬁ Bﬁ’ab rabbeuntd asd it ut e (API)

Base G| Interchangegbilit eI| enb nt_the oil of

| ubri cati ng™t %ﬁ&oﬁgf’%@@ W ut &’ @‘l%?’fa?ﬁl‘?gﬁ %‘T%ydﬁc\‘}s N8 i xtures
thereof, anghsé hoanRk stqess,etﬂaoawmots Aﬂncﬁsaw@lﬂoduﬁém ldsk khadnotboni &BUr es
thereof If the ojl of lubricating vi c05|t IS an up 11, 1V or
V oi | tHer end3PBE G0 P@}m&ﬁb@&m‘ﬁto v%/t P Wfo e ‘é‘}t gﬁgom%ﬁg up to a
maxi mum of ahout,ud zﬂ\éta}%)%fe Hahe: kulbrd ﬁe@ltgb NGot b 02Nto Ao u(G00 1P ahoﬂ;!ef Li qui d
Fuel The fuel conposition of the present invention conpri sg&) iquid fuel

10 and is uBRIQHImPR ¥ igebpHg Yntoiipdthald Borplist FEROERG oBpeEn f1ame
conmbusti on syst eflonlhenddagigd thdilera 90&5@(3”@' ¥ fBreh logul s‘é»h@tan@rmlr@m
conditions. The liquid fuel includes a hydrocarbon fuel, a nonhydrocarbon
fuel, or a aHPxecighey shlebledt (TherehyelFeEBFbBMIHOBIE hry Bt e i P &iim
distillae ki a5 defhnedaby ASIM,LARRY Lican, Seci ety for
Test i ngfstand\tv%at eri a(ﬁ%) Q‘n%%ﬁ ec?lfel cgt ?o% D4@814 or%m ese1 fulé as defined
by ASTM spedifdreat iiorthO9zee qfnabant efrbadpurenes of 2t 4A0nveRenencs he i quid
fuel is ag n%?ilxérr&% boﬁgge{t@b&ﬂ%onﬁfnoﬁgggglc "ﬁtﬂ)tut bh &y fo%n%s Ikleajlzﬁ'tl&ra I eaded
gasoline, or a no d n - anot énbodi ment this invention
the liquid éznlecbdxmsmaatuhueééInammd:treaTheibhywimambm%uemd imgdtirdediea

hydr ocar bon ngr)ecpment aboYLt am{n%r Lgb mpg g&g%e{]gr 20 exanpl e hydrocarbons
pr epar ed by rocess suc ropsc process. The

nonhydr®xar bon f?jlbezllnplmdaﬁjﬂmblana@eygxmmmmoae mmhg,t woapasitidlonizéofit en

o boxyl | RE b8 i Bk teettyf itomelPe & RE o= Re R8s hytr ocar bon
fuel includgstnetban@ineat hanok, nameibyts to budytl 2 etibemetragtinydnodidayl ket one,



25 transesterified oils and/or fats fromplants and animals such as
rapeseed nethyl ester and soybean nethyl ester, and nitronethane. M xtures
of hydrocarbon and nonhydrocarbon fuels include gasoline and mnet hanol

and/ or ethanol, diesel fuel and ethanol, and diesel fuel and a
transesterified plant oil such as rapesged nethyl ester. In an enbodi nent
of the invention the liquid fuel is a 30 nonhydrocarbon fuel, or a mxture
thereof I n Carboxylic Acid The conposition of the invention
optionally includes a carboxylic acid especially containing about 2 to
about 30 carbon atons, wherein the carboxyl.i cid is selected froma
nnnocarboxy@???@%?ﬁ&,a@“ﬁo?écﬁ?ﬁ%&???emaégéﬁaﬁ&?ﬁ?§Fh 555 Uy {88t and
optional |y ddueG@aeRoxybiC 18ChehduSetfedr thegb@wbst ntitrbedtinak t Bn gmoups sel ect ed
froma hydroxyl group, an ester and mxtures thereof In gne g?oQinent t he
conposi t | orPFrRABEESERUE AP BORYAY COLGFBOTER S8 N8Ik FBY %‘WE A&

conposi ti ons@aesy 0t 56 RE@hared 6aRPY bi@hackdbodihen wsento heuwcar boxylic
acid is used as a thickener in the manufacture of a grease. 10 1In one
embodi ment  1HenanarsERy| i c acid may al so be used with other known thickening
agents such as inoLgai 6r ROWHRNS hasl YEienGicRlddYsodRig aBAGKAYS sodigAt ONi te,
fumed silica, calcite, carbon black, pignents, copper phthal ocyani ne or

m xt ures th‘eip@‘@ﬁ%latq;héo‘fé%ﬂlﬁémhoéatﬁcmt%ﬁy%émﬁﬁpn&@nﬁpﬁé@%hé}%m’é‘ nono- or
poly- 15 carhox¥li Ginibha I ' b Ty At @deiom
unsaturated@“ﬁ%ﬁgg gg“%%l9ﬁ@ﬁgﬁﬁs§§¥§%%§?%?ﬁfggﬂgéiuggubstituted car boxylic
acid, acid kchlroxiieelibium rartestier cofiugaicgrbenriBorunce &Ll Wit HH™al cohol
such as. an - 1 c - : - lic acid
el udoky oS B 15 e B g e e embodh ment
about 4 to abdebr 30xwassbbersaf omsynei amiXGlimat tethe dmyotipméln MalBOLESSB t 0 about
27 carbon atons, i.n_anot ephodi . E2 .t oyt 3 at ons
and in yet BnBRgH %ﬂg5ﬁgﬁgﬁtHgb%g¥§§%€%§9§%0%§h2 h%?r oﬁgﬁ?gﬁggg?n one
enbodi ment #helablar boxylic acid is a nonocarboxylic acid or m xtures thereof
I n one enbo igg@t the carboxylic acid is a dicarboxylic acid or m xtures

t hereof. | odi nent the 25 <carboxylic acid is an allcanoic acid. In
one enbpdi nent tthe: carthaxyl ircluded dni Sonde ncatamie cof arddwiay Boxydr-enaci d and

nonocar boxylic acid typically in the weight percent ratio.of, abaut 99:1,
70- 30, B0 SERREO, SHBHG Sttty ORI GG ke Bl idlzyé}ff,pl?‘g?“95 or
1:99. Di car hpaptilicbashdd CURNGSoterdt RO, Reanvtice cepéinsiny ebdthanta
nmonocarboxylic acid and as a _conse u%gge, nD%%Binggstrial 30prq esses using
m xtures us®AtrEis SRR CERWERGTI 20 & £ WBHocar Box Y Y& 889G n t he
range about .30 #R:0 :1RROYE 22pdR 150 1abeYlenRBEB8n0 thealiDBtiiS n85. abold

I n one enbodi nent the carboxxlic acid is hydrox%%;ubstigute ar fn
unsubst 2§ ut &H taRkeH GH ©F d faoheryTROAITSAt etidhen A Bty cB &F GROWi ] 1O have
about 2 to tg 3Q.apbik 8RO hEEuEADadioBE Bt I8 QY thedart iRDOHecAR, tHan anot her
enbodi nent about 12 to about 24 and in yet another enbodlnent,aboyt 16 to
about 20 cartobinatows! MHagaes &b ddi yehivitthiadyasbiiHE valae gi§ide §

hydr oxyst ear,) i 2 -Tol! B@s St BYelE QX Wsithd0- hydr oxy
or 12-hydro&%%egﬁgg%gﬁogg%g%ﬁgﬁgC%@%é%ﬁ%%ﬁsﬁfggﬁydro%%ﬂggearic acid. The
nonocar boxytiese agigds-hAtianght Rirgactanirbey 2w fvaebborridie ararais yereteal |y
associated with an H r ' 1.1 Lle f: 10 or
nor e, ihgangﬁﬁgFC%ﬂ 0 ?%gﬁgsgggabﬁﬁ%ggfEggﬁﬁ%%éW@%%q?%q%ﬁ%ﬁﬁgggg%%odinent
about 15 or fivor thewhenl lwoay & tredtteditheitrthe afrfactagf m other than a Gtyetcisui t abl e
saturated carhoxylic acid_.conpoun i ncl i i Il id,
nyristic acioa,geﬁgz\t%e? Fiﬁemé)é’i S&Tgpgsr gsg%F'd?lg Oﬁ%?ﬁ%@@ﬁ@nﬁg Sg%flaéc;?ﬁlllé g%hggeri c acid
or m xt ur es tidnes pof aciizidanpltess Gfresfi t abl e unsaturated carboxylic acid
conmpounds i ncl ude undecyl.eni c _aci rjstoleic acid |.m.t ol e G acid,

ol ei c acid, gadoﬁé?@pjﬁﬁic’d,%heé? 551%0%"11550%3%&%{& %E SeBYEn olnggrg(rzgf stdc,?osgér-1 E%i c acid,
ner voni gpacingdsCidcidboheX aBinenfiets agid, Dkicnainei ¢ 1a81,d, Nd&Z: hydrsoxyn &
tetradecanoic acid, 10-hydroxy t radeconpiclacid, %%-hx%ﬁox hg&gdecanoic
aci d, 8- hydregpaHeksdedHHte aci FERFHE hydPENY™Si cdSUMiT atfd e Ay dr oxy

i cosani ¢ aciyfoddyLdnebeasadicgnoici@e] doidneligmine) aem@ounds, including
cis-8,11, 14-eicosatrienoic acid, arachidonic acid, cis-5,8,11,14,17-

ei cosapentenoic acid, cis-4,7,10,1 3,16, 19-docosahexenoi ¢ aci d,
all-transretinoic acid, ricinoleic acid lauroleic acid, eleostearic acid,
licanic acid, citronelic acid, nervonic acid, abietic acid, and abscisic
acid. Most preferred 25acids are paimtoleic acid, oleic acid, linoleic
acid, linolenic acid, licanic acid, eleostearic acid or mixtures thereof.
The pol ycarboxylic acid, especially dicarboxylic acids is present in a
conpl ex grease and suitable exanpl es include iso-octanedioic acid,




15 one enbodi nent the pol ycarboxylic acid is decanedio ¢ acid (sebacic
acid) or m xtures thereof. The anobunt of carboxylic acid present in
the invention includes those in the range fromabout 0 Wt %to about 30 wt
% 1n another enbodinent about 5 0.1 w %to about 25 wt % in another
enbodi ment about 0.5 wt %to about 20 Wt % in another enbodi ment about 1
w %to about 17 vt % and in yet another enbodi nent about 3 wt % to about
13 Wt % of the grease conposition. Qther Performance Additive Wen the
conposition of the invention contains the carboxylic aci d (i.e. 10 forms a
gr ease), the conposition optionally further incl udes at ce5ast e ot her

per f or manc & GHdPTIVERSIT HOTEEREE B&YIED? matice REH 1 Ve (TEmIORES i’'ncl ude a

metal deacti,vat Ohi.qa A8her 3eNcyiafesdi SROHSANL | alddhodt bmeﬁyiatageungyi an
antioxidant, a corrosion inhibitor, a foaminhibitor, a denul ers, a

pour poi nt ThepriesTantylatel sEdlessS] PGS aGRNYIBE] FHIRE ATiES ‘?t%xry ‘F 15The
total conb| gﬁ?&“%d Qf1s ]t E‘ﬁty%ﬂ@r% E%zrc&%[ fé@t@f‘se g@%’i tdsiees, Canpeungds present
on an oil free basis in ranges about %to about 25 % in
anot her Senbtsdivatisres, labidhie 20d @QHW‘UV%“ tltgnabwtdeznfawemmomg Hp81dRe ALebodi ment
about 0.04 t Bl Y&k %H&’tdhﬁ(f BEPogdhpBALaabout 0. 06
w %to abo%iv{%‘;eg g‘1?/{%I Sugpﬁlg%gﬁﬁs%%aon A 8(')ne ggbm)re of 20t he
ot her per f onriemioecybddi fattyescidrayr béomle%rﬂkﬂ |Pth€11 sCW {51 atife: ot her
performance additives to b S [ pouals: hebadii we to each
other. Proc8gg§™e oter a“‘tT & ?%f{%ﬁ’tl ha#%roghafg%%rﬁgg\/rlﬁes a process for
preparing afattpnqmmtp@imsobuitphnmmt:mME*@epsi oferivabies) Sﬁipki}rrﬁées( & a netal
base urfact e) .a orga ot Ak ning, L8RSt han about
%1? V@s?ylt%n 1dec‘ij {)r%jzenf:s o Qén%e{g?g thqndl né th% SPUFFY of step
(1) to for muaahdsapﬁra&somd dematwe(s3) amgiptai dlryawtdcyrbb{bambﬁfgmt"ldebdﬁl@p@r si on of
step (2) to enperature to about 40C to about 190C to forma fi ner
di spersi on; Sugﬁ’(Q 1[51“ onal ly reacting the dispersion of steps (2) or (3)
with a car boxyl iI€ caeidhwahhai thea gudhoatt i2 atigrdaimaﬂiyl 3obsidetbbhneracons, wher ein

the carboxylic acid nocar.boxyl i.c_aci d yearhox i d or

m xt ures th*é‘?’Pg‘SFm H';d oﬁﬁ’tll?r%ﬁétlel‘:ganfé(alhﬁﬂ&ﬁlaF%%%)% G P ly }ﬁlr”t% ﬁ

substi tyut etheéﬂ" THOMRSoca e ve Cspekifitom ﬂkﬁygfoméyhclgdemmqseant}eaéxoet 8 and

m xt ures ther eof I n one enbodi n%%\gt e cgn‘ﬁo%l %)n ﬁ% Lhe L nvention
i s obt ai nabPebByt 1hexproeess. defidied gaenf 3oy Fhéht R% process
defined aboygmi sngapPabbifer en@idiREQPALULNY: & %&J@Qﬁsdaﬂjbnvvltbﬂnsaﬁmhal base
selected fromthe group consisting of: (i) a dr oxi de ¥\A t.h a solids

5 t al
content of wyriwsiraenttthafuepdett B2 WxwEcor! treto ?J%‘V%FW“G CHPIYCnet al base
other than a;netal, fydr %ia@%&%ée@ 18hige! bg§ssﬁﬁﬂb?@£d1@$3 greakenkdian about 15
wt % of the conposition, d (ii11) mxtures thereof Gener al | y th process
of the zmvemhcnetmsm@a@@mwwq@;m@@a@qlwa a enspebad Bt Rl MY & ol i ds
content froj t A00ME 995 oY thB.B8eLBRE: enbodi ment about 15
w %to abogls@%gg &%Fﬁ%gﬁot Eer élnbc} |ﬁr:$ent a%out 15 wt % to about 84 wt
% an in yet andther cervbdidiang e abbuan3s aerivgts %@d@ﬁlycﬁﬁlﬁle%ical
Conponent s (&) ,:0f n the drep@le: addi ti on of
t he car boxy%‘a’}vlp JO @2&88}1 %‘ 9{% %0%?@ ﬁh% PS}%& % ar e&?nl; xlgg seequentl ally
15 and/ or se:@aiyameelcgertvedffmrzmzsdﬁtef@ieumdybutmhenan@(lcwgﬁl:@@ﬁdﬂ%liw@ﬁs TpHcl ude for
a periagd of, tj i n.t.he range at%gr%ts here §econds to about 48 hours, in
anot her*® nbﬁ&?ﬂ%ﬁtangt}iﬁ?tmnf 4bout 24 hours, in another enbodi ment
about 5 minutes I&la)zﬁ&mﬂodﬂrﬁedﬂ@hﬂﬁo@ﬂdﬁnm y étrianiot hépolembb\d@mremihabout 10

m nutes to about 5 hours; and at, pr e about 86
kPa to aboub“BoF 506 RPA EBbtt™ 68 %ﬁ%ﬁﬂl&asf%b %2@5 %@g%ﬁ &fﬂg%bp‘% anot her
embodi nent ahpub 8B okHantoee, adroust v2 66 akl?@r {@ioo s 0B5050M B0t aldut 2000 nm

Hg), in anot her embodi nent abput 91 bout 200 kPa (a 690 mm Hg
to about 150 RS Bdorh! ilétbya‘?‘i‘ﬁg ﬁé%{g?ﬂllsﬁé%ﬁe %SJ? éggﬁggh”to about

133 kP ab 0 ut710Q0. NyA., HgYsur @Ry aty @t gRBET glaur e
i ncl udl ago%ﬁazl%g W%&saggﬁ) C asndﬁlﬁ F] an%kt her enr%ogl ment about 25C to

about 7OC Loy apsue o di et mhhe HRrReessy-deeSMROf M aeust Beoua 8dd.eknd atty acid
such as oleic aC|d napht henic acid or a 50/50 m xture 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
30 the netal base by nechani cal neans, 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 m xtures thereof. The
grinding typically 17 produces heat am@l therefore as a result it is
desirable to control the heating by using cooling equipnent.

Exanpl es of suitable grinding procedure include a rotor stator mxer, a
vertical bead mll, a horizontal bead m ||, basket mlling, baw m ||, pearl
5 mlling or. m xtures thereof . 1n one.enbodi ment.the grind rocedure is
the use of p?]ﬁésc\?é?yhnéa‘}sa QT IFe gﬁrdvﬁuﬁe ﬁ%nf?ﬁa P {éor%% ?ﬁb#@gt %59 ori zont al
bead mill. 3E4 hetmikheadnmiddie prroges sesre catsse at hast etuct §8h ofd particl e size

of the netal base by high energy collisigns of the netal base with at |east
one bead; ﬁﬁﬁ?@ghbﬁh@F“ﬂﬁpéq?%g§ﬁ'§ﬁﬁfgﬁ%?ﬁpgg?}gﬁa” ghat 88, Yol id

particl es; por/igavstes uld tiheneef thdheecheads mhypimat | y fhawdsmragan particle
size greater_than the desired nmean particle size of the nmetal base. In sone
i nst ancés tiie /Béadseatarahan avoxt Urecrop Ligh frbarabett fiadvopatti cl e si ze.

The m |1 typical]y, contaln ads preseht-@l ikeast:@Rautyi40velsid of the
mll, in anothegﬂéj%ogkﬁg%%mgg eagtsi%oug 60 vol % of the ﬁilfnfor exanpl e
60 15vol Ymtloydtiled tvolpobsahdiein sylestitznbhherns enivodb oAt ade MeH#st 2about 70
vol % of the.mlls f | £t 9 0¥8) i17042n 20O a8V Ao 1,800 1o Optiona
step (3) nEyA%%'%e%¥§£%§@@ﬁpE%ﬁéthinUPhdcgtep pfgdugés g{netal base with a
nmean parti ebensizzé0aloveeotiso emtBd Buarit c¥eret’PBsto FhPUaANGtRerin eWBBYT nent  about
1 micrqpetre, 1n anogher i Ve, abalt 3130 GEQIBLfi@ss i N
anotheﬁﬁgnﬁg Fﬁ%ﬁ%ga%%§L a oﬁgzﬁgﬁiéégﬁeg?es, iﬁﬁgﬁd%ﬁEreenbodinent above
about 5 ni crorekredyéndt bring eharactotifigr beabodi nemt b ves aiidutnogier

m crometres, , ; heatin Der at uhe Sl (A Lpgbugdes. about 40C
t o about 1§E@Fdﬁﬁmgﬁ%%ﬁé?eg&%d%Ph§2$@a OE% 45C to abouf 1208,_iﬁ'another
enbodi ment saibaiitic255606tidicabodt «dd@@ arrdeiin iyet pMBsHeicreriBbYitiEht about
60C to about 102C, t.i.onal | Mal 6! des, gk i Ndi.pg during
and/ or afté?mﬁggtﬁﬁl.nd% e ¥%¥%gﬁgﬁ&§%g%¥%%?ﬁﬁ? Mgll I cnown aﬁ i ncl udes
al | knaén proeess okigpt epabiuigl,aoteabent ERUhpisdsinofnogisr teablodimasact i on

t emper atures _used, i.ncl ude ab 80C.t b - N hey, odi nment
about | 80C £3°Abautt 200 Cuosh P kndt eﬁf%nﬁﬁléaﬁéﬁ?ﬂea%%aﬁ%g RS

i n anot her aenbotiareningabiousct&BC b0 sdbout!.3190Cmnd 4.5 yet iangobet

enmbodi nrent 120G.to about. 170C, | ne enbodi nt.. th ti erature
e The e aaan: | 300 PE ThoD oS Aot ouirdif sbGRCL0 A &IPS o
reaction tenpesat wre:tiasother thecdiangeatofit alowt atb10C2t wedboudro@B08: | n one

enbodi nent the reaction erature is.in the range of about 120C to about
225C. 2V equ?ﬁ@”%?ﬁégég%gﬁ PgﬁﬁgPVn?ﬁ%¥ﬁ%§§tnixing ot her opti onal

per f or mance 5addiztdn¢esn@siigescit bacfaahovie:s Theoloptdrondkhtpe feoy Hance
additives may be added sequenti.al | separ atel y. or. as_a_concentrate.

Sai d proce§@06$1%¥bﬁhﬁﬁﬁﬁg§1 8§§%¥8%ﬁ§§§ﬁ%P8h%“h§?éﬁﬁﬂPeegﬁﬁﬁgggs i ncl udes
ei ther a bateh: 3GERbo@GL] MHIQUSIO, 6BRNLLI7TO0KbOE: EONON- bat ch process. I n one
enbodi ment the grease conpqgsition is prepared using. non-batch and in 10
anot her enbodingﬁtcﬁﬁ éﬁgﬁﬁFn%%nQWnd%EéﬂﬁPbcgsé@3?&Pﬁ§ﬂ§%}%ggoﬁﬁglication

25 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 inciude hydrolysed

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

make the metal base dispersions. A large group of polyisobutylene succan



The conposition of the present invention is useful in manufacture of

grease. Exanples of suitable grease include a lithium soap grease made with
a nonocarboxylic acid, a conplex soap grease, a lithium conplex soap
grease, a 15 calcium soap grease, a | ow noise soap grease are (sonetines
characterised by the | ack of residual hetal base particles above about 2
mcronetres in dianeter); a short fibre high soap content grease or

m xtures thereof. In one enbodi nent the grease includes a |ithium soap
grease, in another enbodi nent a conpl ex soap grease, in another enbodi nent

a lithium conplex soap grease, .in ot her, enbadi nent_ a_| ow. noi se soap
grease andS§ih aEes %ﬁdflﬁgﬁ Iﬁgéﬂioﬁrgr%g . ggs‘;l'%r‘ltﬂgi aélggwﬁfilﬁ hm%@ggﬁ%% ent

gr ease. refereddee | ow noi se grease is known and typically used in rolling
el enent bearing applications such as punps or c ressors. The conpl ex soap
grease i s known En@mPHy Afdae §WEBEH! OF f%%g\weg?’ﬁ‘iaﬁggﬁu&fﬁﬁeéﬁl%?“@&dte%e conpl ex

grease 25contRios &+ POkY GRIRGWA ¢ acid doyiosabhyirdadiicarhosyire: aci d. The
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hydrofinishing, unrefined, refined and re-refined oils or mixtures thereof.

Natural oils include animal oils, vegetable oils, mineral oils or mixtures
thereof. Symthetic oils include a hydrocarbon oil, a silicon-based oil, 2 liquid
ester of phosphorus-containing acid. Synthetic oils may be produced by

30  Fischer-Tropsch reactions and typically may be hydroisomerised Fischer-

Tropsch hydrocarbons or waxes.



EX Metal Base Shrfactant Organic Medium Name/ Formula Solids Content (%
Name Anpunt Present on oil free basis (0/0) Name Anmount Present (% fl
Li OH. H20 22. 4Furandione 9.6 GP Il 68 2Li OH. 1420 22. 4Fur andi one

i2

Oils of lubricating viscosity may also be defined as specified in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines. In
one embodiment the oil of lubricating viscosity comprises an API Group I, II,
III, TV, V or mixtures thereef, and in another embodiment API Group I, 1, III
5 or mixtures thereof. If the oil of lubricating viscosity is an API Group Il, IiL,
IV or V oil there may be up to about 40 wt % and in another embodiment up 1o

a maximum of about 5 wt % of the lubricating oil aﬁ API Group I oil.

Liquid Fuel

The fuel composition of the present invention comprises a liquid fuel
10 and is useful in fueling an internal combustion engine or open flame
combustion system. The liquid fuel is normally a liquid at ambient conditions.
The lquid fuel inciudes a hydrocarbon fuel, a nonhydrocarbon fuel, or a
mixture thereof. The hydrocarbon fuel may be a petrolsum distillate to include
a gasoline as defined by ASTM (American Society for Testing and Materials)
15  specification D4814 or a diesel fuel as defined by ASTM specification DS75. In
an embodiment of the invention the liquid fuel is a gasoline, and in another
embodiment the liquid fuel is a leaded gasoline, or a nonleaded gasoline. In
another embodiment of this invention the quﬁid fuel is a diesel fuel. The
hydrocarbon fuel includes a hydrocarbon prepared by a gas to liguid process for
20  example hydrocarbons prepared by a process such as the Fischer-Tropsch
process. The nonhydrocarboﬁ fuel includes an oxygen containing composition
(often referred to as an oxygenate), an alcohol, an ether, a ketone, an ester of a
carboxylic acid, a nitroalkane, or a mixture thereof. The nonhydrocarbon fuel
includes methanol, ethanecl, methyl t-butyl ether, methyl ethyl ketone,
25  iransesterified oils and/or fats from plants and animals such as rapeseed methyl
ester and soybean methyl ester, and nitromethane. Mixiures 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 apn embodiment of the invention the liquid fuel 1s a

30  nonhydrocarbon fuel, or a mixture thereof
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Carboxvlic Acid

The composition of the invention optionally includes a carboxylic acid
especially containing about 2 to about 30 carbon atoms, whereln the carboxylic
acid is selected from a monocarboxylic acid, a polycarboxylic acid and mixtures

5 thereof, and opticnally the carboxylic acid is further substituted with groups
selected from a hydroxyl group, an ester and mixtures thereof In one
embodiment the composition includes a carboxylic acid. In another
embodiment the composition does not contain a carboxylic acid. When present
the carboxylic acid is used as a thickener in the manufacture of & grease.

10 In one embodiment the carboxylic acid may also be used with other
known thickening agents such as inorganic powders inciuding clay, organo-
clays, bentonite, fumed silica, calcite, carbon black, pigments, copper
phthalocyanine or mixtures thereof.

The carboxylic acid may be any combination of a mono- or poly-

15 carboxylic; branched alicyclic, or linear, saturated or unsaturated, mono- or
poly- hydroxy substituted or unsubstituted carboxylic acid, acid chloride or the
ester of said carboxylic acid with an alcchol such as an alcohol of about 1 to
about 5 carbon atoms. The carboxylic acid includes those with about 2 to about
30 carbon atoms, in another embodiment about 4 to about 30 carbon atoms, in

20  another embodiment about § to about 27 carbon atoms, in another embodiment
about 12 to about 24 carbon atoms and in yet another embodiment about 16 to
about 20 carbon atoms. In one embodiment the carboxylic acid is a
monocarboxylic acid or mixtures thereof. In one embodiment the carboxylic
acid is a dicarboxylic acid or mixtures thersof. In one embodiment the

25  carboxvlic 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
gxpensive than a monocarboxylic acid and as a consequence, most industrial

30  processes Using mixtures use a ratio of dicarboxylic acid to monocarboxylic

zcid in the range about 30:70 or about 25:75 to about 20:80 or aboutl5:85.
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In one embodiment the carboxylic acid is hydroxy substituted or an
unsubstituted alkanoic acid. Typically, the carboxylic acids will have about 2
to about 30, in another embodiment about 4 to about 30, in ancther embodiment
about 12 te about 24 and in yet another embodiment about 16 to about 20

5  carbon atoms. In one embodiment the carboxylic acid is a hydroxystearic acid

or esters of these acids such as 9-hvdroxy, 10-hydroxy or 12-hydroxy, stearic
acid, and especially 12-hydroxy stearic acid. The monocarboxylic acid having
this number of carbon atoms are generally associated with an HLB (bydrophile
to lipophile balance)} of about 10 or more, in another embodiment about 12 or

10  more and in another embodiment about 15 or more when converted to their salt
form.

Other suitable saturated carboxylic acid compounds include capric acid,
lauric acid, myristic acid, palmitic acid, arachidic acid, behenic acid, lignoceric
acid or mixtures thersof,

15 Examples of suitable unsaturated carboxylic acid compounds inciude
undecylenic acid, myristoleic acid, palmitoleic acid, oleic acid, gadoleic acid,
elaidic acid, cis-eicosenoic acid, erucic acid, nervonic acid, 2,4-hexadienoic
acid, linoleic acid, 12-hydroxy tetradecanoic acid, 10-hydroxy tetradeconoic
acid, 12-hydroxy hexadecanoic acid, 8-hydroxy hexadecanoic acid, 12-hydroxy

20 icosanic acid, 16-hydroxy icosanic acid 11,14-eicosadiencic acid, linolenic
acid, c©is-8,11,14-eicosatrienocic acid, arachidonic acid, cis-5.8,1%,14,17-
eicosapentenoic acid, c¢is-4,7,10,13,16,19-docosahexenoic acid, all-trans-
retinoic acid, ricinoleic acid lauroleic acid, eleostearic acid, licamic acid,
citronelic acid, nervonic acid, abietic acid, and abscisic acid. Most preferred

25  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 inelude iso-octanedioic acid, octanedicic
acid, nonanedioic acid (azelaic acid), decanedioic acid (sebacic acid),

30 undecanedioic aciéa, dodecanedicic acid, tridecanedioic acid, tetradecanedioic
acid, pentadecanocic acid or mixtures thereof. In one embodiment the

polycarboxylic acid is nonenedicic acid (azelaic acid) or mixtares thereof In
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one embodiment the polycarboxylic acid is decanedioic acid (sebacic acid) or
mixtures thereof.
The amount of carboxylic acid present in the invention includes those m
the range from about O wt % to about 30 wt %, in another embodiment about
5 0.1 wt 9% to about 25 wt %, in another embodiment about ¢.5 wi % to about 20
wt %, in another embodiment about 1 wi % to about 17 wt %, and in yet
another embodiment about 3 wt % to about 13 wt % of the grease composition.

Other Performance Additive

When the composition of the invention contains the carboxylic acid (i.c.

10 forms a grease), the composition optionally further includ;:s at least one other
perforinance additive. The other performance additive compounds include a
metal deactivator, a detergent, a dispersant, an antiwear agent, an antioxidant, a
corrosion inhibiter, & foam inhibitor, 2 demulsifiers, a pour point depressant, a
seal swelling agent or mixtures thersof.

15 The total combined amount of the other performance additive
compounds present on an oil free basis in ranges from about 0 wt % to about 25
wt %, In another embodiment about 0.01 wi % to about 20 wt %, in ancther
embodiment about 0.64 wt % to about 15 wt % and in yet another embodiment
about 0.06 wt % to about 10 wt % of the compesition. Although one or more of

20 the other performance additives may be present, it is common for the other
performance additives {o be present in different amounts relative to each other.
Process

The invention further provides a process for preparing a composition
comprising the steps oft

25 (1) mixing (a) a metal base; (b) a surfactant and (¢) a organic mediam
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;

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 monocarboxvlic acid, a polycarboxyiic acid or mixtures thereof, and optionally



8 MyO 631 sul phonic acid 9 Fe203 70 sul phonic acid 2 PN 28 Footnote to
Table 1 PN refers to a petrol eum naphtha organic nedium GP Il refers to
an APl Group Il 100SN base oil; 5330SN refers to a 330SN base oil;

Furandi one refers to a pol yi sobut enyl -di hydro-2,5-furand one ester with
pentaerythritol surfactant; PLBSA 851-1600 refers to a polyisobutyl ene
succin ¢ acid with a nol ecular weight in the range 851-1600 surfactant;
10PI BSA gl ycol refers to polyisobutylene succinic acid reacted with

et hyl ene gl ycol and 2- (dinethylanine)ethanol surfactant; Sulphonic aci d

refers to Cl2-Cl5 al.kyl, benz honi c..aci d surfact cosity of
exanpl e 6 iéﬁﬁﬁgﬁﬁy §m§ds %“5@“%6@35?‘Eﬂgﬁﬁﬁ?sfaFéwg %ﬁq ind 15t he
vi scosity ofgr@yanpie: And iabeuthd:d5 Paat 40C at a shear rate of 100 s-1.

Table 2 In one embodiment the composition of the invention is obtainable by the
process defined above. In one embodiment the process defined above is capable
5 of preparing a dispersion with a metal base selected from the group consisting of:
{1) a metal hydroxide with a solids content of greater than about 51 wt % of the
composition; (ii) a metal base other than a metal hydroxide with a solids content
of greater than about 15 wt % of the composition; and (iii) mixtures thereof,
Generzally the process of the invention is capable of preparing a dispersion with a
10 solids content from about 1 wi % to about 90 wt %, in another embodiment about
15 wt % to abouf 86 wt %, in another embodiment about 15 wt % fo about 84 wt

%, an in yet another embodiment about 35 wt % to about 70 wt %
Components (a)-(c) often form a dispersion before the optional addition
of the carboxylic acid. Components (_a)~(c) in step (1) are mixed sequentially
15  and/or separately to form the slurry. The mixing conditions include for a
period of time in the range about 30 seconds to about 48 hours, in another
embodiment about 2 minutes to about 24 hours, in another embodiment abeout 5
minutes to about 16 hours and in yet another embodiment about 10 minutes to
about 5 hours; and at pressures in the range including about 86 kPa fo about
20 500 kPa {about 650 mm Hg to about 3750 mm Hg), in another embodiment
about 86 kPa to about 266 kPa {about 650 mm Hg to about 2000 mm Hg), in
another embodiment about 91 kPa to about 200 kPa (about 690 mm Hg to about
1500 mm Hg), and in yet another embodiment about 95 kPa to about 133 kPa
(about 715 mm Hg to about 1000 mm Hg); and at a temperature including about
25 15°C to about 70°C, and in another embodiment about 25°C te about 70°C. In
one embodiment the process does not require a free fatty acid such as oleic
acid, naphthenic acid or a 30/50 mixture of said free fatty acid o be added to

prior to grinding.

In step (2) the grinding includes any type of reduction of particle size of
30  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



Exanple Particle Size (him Exanple Particle Size (um Mean,

Lar gest,

4 Mean,

10

15

30

17

produces heat and therefore as a result it is desirable to control the heating by
using cooling equipment.

Examples of suitable grinding procedure include a rotor stator mixer, a
vertical bead mill, a horizontal bead mill, baslket milling, baw mill, pear]
milling or mixtures thereof. In one embodiment the grinding procedure is the
use of the vertical bead mill and in another embodiment the horizontal bead
mill. Either bead mill processes cause the reduction of particle size of the
metal base by high energy collisions of the metal base with at least one bead;
and/or other metal base agglomerates, aggregates, solid particles; or mixtures
thereof. The beads typically have a mean particle size greater than the desired
mean particle size of the metal base. In some instances the beads are a mixture
of different mean particle size.

The mili typically contains beads present at least about 40 vol % of the
mill, in another embodiment at least about 60 vol % of the mill for example 60
vol % to 74.9 vol % and in vet another embodiment at least about 70 vol % of
the mill, for example, 75 vol % to about 85 vol %.

Optional step (3) may be performed if the grinding step produces a
metal base with a mean particle size above about 0.3 micrometres, in another
embodiment about 1 micrometre, in another embodiment above about 3
micrometres, in another embodiment above about 4 micrometres, in another
embodiment above about 5 micrometres and in vet another embodiment above
gbout 6 micrometres.

The heating temperature of step (3) includes zbout 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 zbout 66°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, i another embodiment about 80°C to about 240°C,
in apnother embodiment about 90 to about 210°C, in another embediment 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

0.18 11
304,,. 2 Man, 0.51 12 Largest, 1.0 3 Mean, 5.5 13 Largest,
6.3 14 Largest, 2.0 5 Mean, 2.0 15 Mean, 0.36 6 Mean, 1.5 16

1.

5



Mean, 1.80 7 Mean, 0.25 17 Mean, 1.50 8 Mean, 0.24 18 Largest, 5.0 9 Mean,
1.19 19 Largest, 2.0 0 Largest, 2.0 Exaes 20-261Vi acnesium Oxide Di s
ersions A series of magnesi um oxi de di spersions was prepared in a vessel
using 5 a high torque stirrer (comercially available from Stuart
Scientific) capable of maintaining a stiigrring rate of about 200-300 rpm
The stirrer was fitted with a pol ypropyl ene or pol yurethane ' U shaped
stirring paddle. The vessel further contained about 700g of beads (3.4-4.3
nun 0). The contents of the vessel were stirred for about 8 hours and about
7.8 %on oil free basis) of a 10 polﬁ%fobutylene.succinic acid reacted with

|
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obt ai ned were: Table 3 Exampl e% of MgO Organi ¢ Medi um
range of about 120°C to zbout 225°C.
The process optionally includes mixing other optional performance
5 additives as described above. The optional performance additives may be
added sequentially, separately or as & concentrate.
Said process of producing a grease composition wherein the process
includes either a batch, semi continuous, continuous or a non-batch process, In
one embodiment the grease composition is prepared using non-batch and in

10 another embodiment by a semi continuous processes.

Industrial Application

The composition of the present invention is useful in manufacture of

grease. Examples of suitable grease include a lithium soap grease made with a

monocarboxylic acid, a complex soap grease, a lithium complex soap grease, a

15 calctum soap grease, a low noise soap grease are (sometimes characferised by

the lack of residual metal base particles above about 2 micrometres in

diameter); a short fibre high soap content grease or mixtures thereof. In one

embodiment the grease includes a lithium soap grease, in another embodiment a

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

20  another embodiment a low noise soap grease and in yet another embodiment a
short fibre high soap content grease.

The low noise grease is known and typically used in rolling element

bearing applications such ag 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

Q]
(W]

high soap content grease is known and is often used in specialist applications.
In one embodiment the composition is a liguid fuel. The composition
may impart at least one property to & liquid fuel including viscosity control,
control of sulphur oxide emissions, combustion improvement, control of
30 particulate matter formation and reduction in the formation of vanadium

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



Mean Particle Size (um) 90 48.3 Petrol eum Naphtha 1.2 71 49.3 Aliphatic
Petrol eum Naphtha 1.22 2249. 4 Petrol eum naphtha + trinethyl benzene 1.74 23
49.1 100SN base oil 2.08 74 49.5 Petrol eum Napht ha C9-16 De- aromati sed

é.l? 25 48.8 Heavy aromatic petroleundistillate 1.20 26 49.1 LTLSD Di esel
ue
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When the composition of the invention is applied in an industrial
application it is present in the ranges including about 0.01 to about 40 wt %, in
another embodiment about 0.1 to about 30 wt % and in yet another embodiment
about 0.5 to about 20 wt %.

5 The following exampies provide an illustration of the invention. These
examples are non exhaustive and are not intended to limit the scope of the
invention.

EXAMPLES
Examples { to 19

10 A series of dispersions containing & meial base, an organic medium and
a surfactant were prepared from a slurry weighing about 300g. The dispersions
were prepared by grinding the slurry using a vertical bead mil! for about 1.5 to
8 hours or until the metal base was sub-micron (i.e. <1 pm). The resulting
dispersion mean particle size was determined after cooling by Coulter® L5230

15  Particle Size Analyser. Alternatively, the largest particle size was determined
using a standard optical microscope with a x400 magnification and 2 calibrated
graticule, The amount of metal base, organic medium and surfactant present in
the dispersions are presented in Table 1 and particie size analysis is presented in
Table 2.

20 Example 2 was prepared by a similar process except the grinding
procedure was carried out until the metal base had a mean particle size of about
6.55 pum. The dispersion was then heated to about $0°C for about 3 hours.

Examples 7 and 8 were prepared by & 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 Exampie 15 was prépareé by a similar process as
described above except, using 2 lab scale Dyno-Mill ECM Multi-Lab horizontal
bead mill commercially available from W.A.B. A.G., Basel with a rotor tip

30 spesd of 8§ m/s.



1.72 Examles 27 to 36 Different Magnesi um Grades The process is the sane

as Exanples 20 to 26, except the MO is present at 19.3 % petrol eum
naptha is present at about 76.8 % and surfactant is 5present at about 3.9 %
(on an oil free basis). Ile results obtained were: Table 4 Exanpl e MO

Product Name BET N2 Surface Area_ (nR get) Bul k Denisty (g/cnB) Largest
Particle size (gm 27 MagChemd0 45 0.45-0.7 3 28 SIG 2

Table 1
BEX Metal Base Surfactant Organic Medium
Name/ Solids Name Amount Name | Axnount
Formula Content Present Present
(%) on oil (%)
free basis
(%)
1 LiOH.H;0 22.4 Furandione 5.6 GPII 68
2 LiOH.H,OC 22.4 Furandione 9.6 GP 11 68
3 LiOH.H-0 22.4 | PIBSA 851-1600 i3.1 308N 64.5
4 LIOH . H;0 60 sulphonic acid 5.8 PAO-6 34.1
5 Li,COs 337 Furandione 8.2 GP I 581
6 Ca0 60 sulphonic acid 4.6 GP II 35.4
7 Ca(OH), 50 sulphonic acid 11.6 GP K 38.4
8 MgO 50 PIBSA glycol 7.3 PN “42.6
9 MgQO 50 PIBSA glvcol 3.7 i PN 46,3
10 Cerium 20 PIBSA glvecol 0.3 | PN 79.7
Oxide
i1 FeyOs 20 PIRSA Glycol 0.3 PN 79.7
12 NaCOa 50 Furandione 10 PN 40
13 H.NaCO, 50 PIBSA 851-1600 10 PN 40
14 Cerium 50 Furandione 10 PN 40
Oxide
i5 Fes Oy 70 sulphonic acid 12 GP II I8
16 CaC0, 50 sulphonic acid 5 GP I 45
17 CaO 60 sulphonic acid 6 GP Ii 34
.18 MgO 63 sulphonic acid 4 PN 33
19 FerOs 70 sulphonic acid | 2 | PN 28

Footnote to Table 1

PN refers to a petroleum naphtha organic medium,
GP Il refers to an API Group I L00SN base oil;
5  330SN refers to a 330SN base oil;

Furandione refers to a polyisobutenyl-dihydro-2,5-furandione ester with
pentaerythritol surfactant;
PIBRSA 851-1600 refers to a polyisobutylene succinic acid with & molecular
weight in the range 851-1600 surfactant;

10 PIBSA glycol refers to polviscbuiylene succinic acid reacted with ethylene
glycol and 2-(dimethylamine)ethanol surfactant;
Suiphonic acid refers to Cy2-Cs alkyl benzene sulphonic acid surfactant;
the viscosity of example 6 is about .5 Pa s’! at 40°C at a shear rate of 100 s'I;
and

15 the viscosity of example 9 is about 0.05 Pa s’ at 40°C at a shear rate of 100 57,



29 I1C_PLL-80 0.61 4 30 KPLL-60 65 0.35 2 31 KPLL-20 75 0.45 2 32 KP-
3 33 KP-3083 3.5 0.61 4 34 E-4 66 o
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Table2
Example Particte Size (um) Example Particle Size {um)
! Mean, 0.18 11 Largest, 3.0
2 Mean, 0.51 12 Largest, 1.0
3 Mean, 5.5 13 Largest, 1.5
4 Mean, 6.3 14 Largest, 2.0
5 Mean, 2.0 15 Mean, 0.36
6 Mean, 1.5 16 Mean, 1.80
7 Mean, 0.25 17 Mean, 1.50
g Mean, ¢.24 18 Largest, 5.0
9 Mean, 1.16 16 Largest, 2.0
10 Largest, 2.0

Bxamples 20-26 Magnesium Oxide Dispersions

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

5  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 stimring paddie. 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 cil free basis) of 2

10 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:



0.41 2 35 E-10 Grade 187 0.45 3 36 E-10 113 0.38 2 Footnote to Table 4 The
magnesi um oxi de enpl oyed exanple 27 is comercially available fromMartin
Marietta; 10 The magnesi um oxi de enployed in all exanples 28 to 36 are
comrercially available from Dead Sea Periclase; 2.3 Exanples 37 to 47:

Different Surfactants _ The process is the sane as exanple 28, except
the surfactant is a polyisobutylene with varied head group and nol ecul ar
wei ght of the tail; and the nmilling is carried out for about 1.5 hours. The
results obtained were: 5Table 5 Pol yi sobutyl ene Surfactant Exanple Head
group Ml ecul ar wei ght
Table 3
Example | % of Organic Mediam | Mean Particle
MgO Size {(pm)

20 48.3 | Petroleum Naphtha 1.21

21 49,3 | Aliphatic Petroleum Naphtha 1.22

22 49.4 | Petroleum naphtha + trimesthylbenzene 1.74

23 49.1 | 100SN base oil 2.08

24 49.5 | Petroleum Naphtha C9-16 De- 1.1%

aromatised
25 48.8 | Heavy aromatic petroleum distillate 1.29
20 49,1 | ULSD Diesel Fuel 1.72

Examples 27 to' 36 Different Magnesium Grades

The process is the same as Examples 20 to 26, except the MgO is
present at 19.3 %, petroleum naptha is present at about 76.8 % and surfactant is
5 present at about 3.9 % (on an oil free basis). The resuits obtained were:

Table 4
Example MgO Product BET N2 Bulk Denisty Largest
Name Surface Area (g/cm’) Particle size

(m® g) (wm)

27 MagChem40 45 0.45-0.7 3

28 S1G l - - 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 BE-4 66 0.41 2

35 E-10 Grade 187 0.45 3

36 E-10 113 0.38 2

Footnote tc Table 4
The magnesium oxide employed example 27 is commercially available from
Martin Marietta;

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



of tail Largest Particle size (unm) 37 D nmethyl ethanol am ne salt 324 2 38
Pentaerythritol ester 1000 5 39 Pol yet hyl eneae (60 % actives) 1000 40
Pol yet hyl eneanmine (74 % actives) 1000 3 41 Thi ophosphate barium salt 1000
1.5 47 dycol ester and D nethyl et hanol am ne salt 1550 2
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Examples 37 to 47 Different Surfactants

The process is the same as example 28, except the swfactant 1s a
polyisobutylene with varied head group and molecular weight of the tail; and

the milling is carried out for about 1.5 hours. The results obtained were:

5 Table 5
Polyisobutylene Surfactant
Example Head group Melecular weight | Largest Particle
of tail size (Um)

37 Dimethvlethaneol 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 Giycol ester and 1550 2
Dimethylethanol amine salt

43 Polyethylensamine (62 % 20040 4
actives)

44 Polyethyleneamine {50 % 2000 2
aciives)

45 Succinic acid 2300 3

46 Polyethyieneamine {50 % 2300 3
actives)

47 Succinic anhydride 2300 2

Examnles 48 to 54 Alky]l Benzene Sulnhonic Acid

The process is the same as example 29, except the surfactant is a Cp2-Cys
alkyl benzene sulphonic acid as defined in Table 4; and the milling is carried

10 out for about 1.5 hours. The results obtained were:



43 Pol yet hyl eneam ne (62 % actives) 2000 4 44 Pol yet hyl eneam ne (50 %
actives) 2000 2 45 Succiruc acid 2300 3 46 Pol yet hyl eneam ne (50 % acti ves)
2300 47 Succinic anhydride 2300 2 Exanples 48 to 54 A kyl Benzene

Sul nhonic Acid The process is the sane as exanple 29, except the
surfactant is a Cl12-C 1 5 al kyl benzene4sul phonic acid as defined in Table
4; and the mlling is carried 10out for about 1.5 hours. The results
obtained were: 24 Table 6 Cl12-05 Al kyl Benzene Sul phonic

Table 6
Ci5-Cis Alkyl Benzene Sulphonic
Acid Surfactant
Example Head Group i Alkyl Molecular Largest Particle
Weight | size {(um)
48 (calcium 566 4
overbased to 300
TBN)
49 Non-overbased 310-449 4
calcium alicyl
chain ng to C32
50 Barium 250 4
sulphonate with
TEN 156
51 Sulphonic Acid 630 3
52 Sulphonic Acid 7
53 Sulphonic Acid 345 8
54 Sulphonic Acid 345 5

Example SS (Particle Size less than 100nm)

Example is prepared by blending magnesium oxide wt % by weight with
5 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 vigcosity.
This was first milled in an ECM Multilab Dyno Mill (supplied by WAB AG,
Basle). The mill is charged with 0.2 mm @ zirconia / yttria beads and operated
with a tip speed of § m/s. After a residence time of 10 minutes, a 100% sub
10 micron (mean size 298nm) dispersion is obtained. This digpersion (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

15  of the dispersion was below 400 ¢P at 25057

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



Acid Surfactant Exanple Head Group Al kyl Ml ecular Wight Largest Particle
size (p.m 48 (calciumoverbased to 300 TBN) 566 4 49 Non-overbased cal ci um
al kyl chain C22 to C32 310-449 50 Barium sul phonate with TBN 156 2504 51

Sul phonic Acid 630 3 52 Sul phonic Acid 7
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that the agitation speed was reduced. The final product largest particle size 2s
determined by microscopy was about 7 pm in diameter.

Dispersion Stability Test

Dispersion are stored in sealed glass tubes in a dark room at ambient
5 temperature and 60°C for four weeks. The results obtained from the four weelk
dispersion stability test performed on Examples 27-51 and 54 indicats that no
significant solvent layer or sediment layer formed. Examples 52 and 53 show
some separation of solvent and a sediment layer. The performance of examples
52 and 53 is believed to be due to the initial excessively large particle size of

10 the magnesium oxide.

Test on Interaction of Fortuitous Water Contamination

Dispersion of magnesium oxide prepared in similar processes to

Examples 23-26 are contacted with 3g of water per 97g of dispersion. The

dispersions containing water are mixed and then placed in an oven at 60 °C and

15 at ambient temperature, After one week the dispersions form a top layer of
water and the dispersion does not show signs of gel formation.

Grease BExample 1: Preparation of Grease

A grease was prepared by mixing in a vessel containing about 9.8 wt%
of 12-hydroxystearic acid into about 83.8 wt % of 600N base oil and heating o
20 about 80°C to melt the 12-hydroxystearic acid. The vessel and contents were
cooled to about 50°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 ! hour.

The grease was then cooled to about 120°C,

25  (Grease Bxample 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 rolier. The resultant grease had a dropping point of 203°C.

Grease Example 3: Preperation 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.



53 Sul phonic Acid 345 8 54 Sul phonic Acid 345 Exampl e 55 (Particle Size

| ess than 100nm) Exanple is prepared by bl endi ng magnesi um oxi de wt % by
weight with 5 10 wt % on an oil free basis of polyisobutyl ene succinic acid
with a nol ecul ar weight in the range 851-1600 surfactant; and an oil of

| ubricating viscosity. This was first mslled in an ECM Mul tilab Dyno M|
(supplied by WAB AG Basle). The mll is charged with O 3 rm O zirconia /
yttria beads and operated with a tip speed of 8 nis. After a residence tine
of 10 m nutes, a 100% sub 10 m cron (nean size 298nm dispersion is

obt ai ned. Th| s di sper si on §A) has a dynam c viscosity of 200 cP at a shear
rate of 250sE (A) is further mlled in an NPM Pilot Dyne MII

(supplied by WAB ﬁ%rm@%?lf@e)l cothp8siMbdsl ark %r%gﬁard%dm‘ﬂlﬁ@c@an%em @ zirconia /
yttria beads. After a residence tinme of m nutes, a dispersion is

obtai ned wi th &ifdardisilke ErSWEEomith 1The 3V $@8st tipatngret RE dieer si on
was bel ow 40@\&%1% 32§cp§3)lresgg€ ?atﬂh}!?u% oBitions havel Den i Q8ES:! S the
sanme as Exanpl e 28 except’ the surtfactant is 12- hydroxystearic acid.
However, % hecfsaepl €204 p@p@@)si‘hﬁyfweh@crr@w@wns orsstietrdan sexe@alass RBet Hae t he

agi tation spegd uas, Ledused: dDs.Lhoalahreguctol aroests RAAE! erghze as
determ ned by m croscopy was umin di anet D| spersion Stability
Test Di sperairoraateoStioried qemp@ela‘beajargls@s@ect afjest hoarsdar ke atdlat anbi ent
5 tenperatur o] sylts t e four
week di sper s(iﬁétﬁlnag% aagllgl ifﬁ?err % IH ntY\? orbr% gg{rtlgEga Iiglg %P%%n%ngwg%gl ndi cat e
t hat no si gnichitaing th@ldmgmsmhayehe orvesedh aenfred at]erecimrameednd/@amﬂres 52 and
53 show&g gg atlon of solvent and a sedi nent |ayer, The perfornance of
exanpl es” 52 e “2'°Bel i eved to be due to the initial excessively | arge
particle siZéudfExdBblee soragtiesi um oxi de. Test on I nteraction of Fortuitous
Vat er Cont am natipn DI sggr SI um.o g;e g%e sared in
simlar processesé‘tg%rle@)?éﬁfﬂr@%esz 9?661}3?63 é}on%1 éa‘-“%f*%s °3§ of *Wat'SF per 97g
of di spersi onto mexmﬁw@kmﬁomM@M 4rg i@t exandiles ﬁnmgmaﬂdmﬂ hen pl aced

|nanovenat 60 C and. 15at e ratr After one ek the
di sper si ons ¥4 P’rrfrﬁd‘ﬁ?)ﬁhslt &g:gf &éat legﬁg Ph (ﬂ“g‘p% §?‘8’nﬂm)\§§ ‘ﬁ:&elshow
si gns of 1 gel EfLgirat 7200. 79&@9@@1V@yanpl e 1. Preparation of G ease

Combustion Improver in Open Flame Application Test

A 50 wt % calcium hydroxide dispersion is injected at 150 ppm inio a 6
megawatt (MW) boiler employing a heavy fuel oil at constant fuel flow rate.
Measurements of carbon monoxide, NO, and particulate matter. In the

20 presence of the dispersion, the particulate matter formed is 58 me/m’,

The test in the absence of the dispersion produces 90 mg/m3 of
particulate matter.

A magnesium oxide dispersion similar to Examples 26 to 36 is {reated at
925 ppm into a 200 megawalt open flame bumer. The particulate matter

25  formed is measured, along with SO; emissions using 2 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.

30



A grease was prepared by mxing in a vessel containing about 9.8 w % of

12- bydroxystearic acid into about 83.8 wt % 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
Exanpl e 3. The vessel contents were then stirred formng a grease |ike
material. The grease |like material was then heated to about 150C and held
for about 1 hour. The grease was then cooled to about 120C. 25G ease

' Exanpl e 2: Preparation of Grease with NLG Consistency of 1 The process
is the sane as Exanple 12, except the grease is then mlled through a
triple roller. The resul t ant grease Tsétk ‘A droppi ng point of 203C. G ease

Exanpl e 3: WWW process
is the same as - Tjrélerreprl e 13 ““exce he® qreafsé' HPRe mat i ar 9 Was_heated to

about 195C i nst ead of 150C The resul t@nt grease had a dropping po nt of
204C, 26 Fuel—Exanples—1 ij A--sertes—ef—fuel-—-conposttipns are
prepared b ‘Pﬁft%%@iﬁﬁﬂ to 51 ii’i middlel|distillafe (Fuel Ekamples 1
to 31) and a Reawwmidket Qb (Fuel Exanptes 32 t9 63) respgectively.| The fuel
conposi tions-have a netal contepnt 5 of—about 1200 ppm--The fuel—

conposi ti and Ereassksmsertin (<oal bd gl ass>t ubes i a dark ¥dom at ambi ent

t enper at ureand 60C for up to 3 Wonths. The appearance of t(he fuel
conpositions are studied after 24 hours for the mddle distillate and after
3 nonths for hedwyechergl tbé | fucThexfrusks cormiesiei orealdent al Atag et i

di spersi on e,f aoh.cPrectpitate QL gt hery, l0Ophase
separ ati on. OQ%‘P *@@%@F&}a@@ % E‘% He A Serte eglgl%exa10 | es are

pr epar ed byn‘eﬁnguomnlléafrmp}tﬁdo«'éésa:'etooﬂ@]@bp@mrqtp hésquld 15@1 wlu@x& éf:ﬂ:oﬁll’fﬁe

di spersi on X re 1 8o d Lok ddl e
distillate %éggrp %me} i es pglgp- %)E%zsﬁgm% ﬁeré%ég ﬁlg{){élvle eI0 %gg;arrpl es
72 to 79) rCéSH!IetttulaﬁeIryatteﬁdnhu@tmmmnﬂmldmﬁem im tl@pécrmﬁtlam@f,qﬁphdmi on Test
A 50 wt Acamumhyrox S .on_.i.s.tnj-ec nto a 6
Tegawatt (ILBONT B Erar by g e nas b P F R AP RE Pow e,
Measur enent s of Wﬂarebm& mamxmﬂehasl\l@:eaxndxm&md culata hanméerstobch thae

20 f. the di t | at 8, ng/ nB.
The Cosll | AR SSRGS DY (rite al UpErebh preHlcBs oS WGnE OF b ti cui at e

matter. upon MadlBYNRS isPeo; DXdcden. d| '$]5)@’F:ﬁil@,l’ht$ismo| a¢ ndefadpihes (26 to 36 is
treated at 925 ppmlnto a 200 ne t open fl ane ‘?urner Eg? bay rtlcul ate
mat ter 25 fIOFEAEISe reEbEEa,  APORECHY i SOB G oL GH TS g ¥ AN

Conserver ZX{e M@?glofg@(apgawegmgﬁngmt er; and flue gas tenperature. The dat a
obt ai ned by enploying t magnesi um oxi de di spersion are shown in Table 7.

Dat a obtained in the presence of the magnesi um oxi de di spersion are
coll ected 40 hours after initial injection. 77 Table 7 Paraneter Masured



Presence of 925 ppm of Magnesi um Oxide Yes No Particulate Matter (ng/nB)
77 140 SO3 em ssions (ppm O 10 Flue Gas Tenperature (C) 154 145 I n
general the fuel exanples enploying a cal ciumor nagnesiu gL@ ersion
denonstrate the a liquid fuel containing the dispersion o 5 invention
may inpart at |east one property to a bgquid fuel including viscosity
control, control of sul phur oxide em ssions, conbustion inprovenent,

control of-pagjéculate matter formation and reduction in the foimtion of
vanadi um contal ni ng ash deposits which fornms catastrophically, corrosive
low-nelt slag. Wile the invention has been explained, it is to be

understood1 t hat f‘{eﬁ vari oys nodifications thereof will becone apparent to
those skilled i"hYShEOTPPSUBBFNEYEIMY t he specification. Therefore, it is

to be understogg) th%tdrsaeré;av%éém Azl QéQFb W%rof@'mh% f gt %Bﬁ@%sﬂ.encovef

such nodifications as fall within the scope of the appen MCSLLP
28 CLABME the tispiergomporiorissvg: conpri sing: (a)a di spersion present at 0.01 to

40 wt % of the fuel ,conpqgsiti.o t he dispersi ri,si.n

surfactant ot her théﬁ faa?'t‘gaqépg g}ergé?{? e@cﬁn@’r%f'vgf\m&@e@o{fhe
surfactant is a derlvwﬂireweth@fsu&faﬂﬁdr‘&@ Qfderrkvaﬁvélwﬂé%%fdl’é/ﬁn RgdroEatbed
benzene sul phonic acid or sul phonate of an al kali netal al kaline earth

netal or m xtures tﬁépéﬁﬁte%né?ﬁetﬁépﬁ%@urﬂ%i@t%Fntsuipémﬁﬁé%éﬁta%taibﬁhZ to 25
o 35 oot ena i, Fhbln?, FER! B ol Bgolllagf TRl oL
si ze nangi ng from 15urfaciameis @estot dt 012 ¢o @Geitr%; ofahd dispersion;

(i) a metal base with a solids content greater than 35 wt % of

the dispersion wherein the metal base has a mean particle size

ranging from 15 nanometres to 1 micrometre; and

(i)  an organic medium containing less than 2 wt % of water:

15 and

(b)  aliquid fuel.

2. The fuel composition of claim 1, wherein the metal base has a mean

particle size ranging from 50 to 550 nanomeires.

3. The fuel composition of claim 1, wherein the surfactant has a molecular
weight of less than 1000.

4. The fuel composition of claim 1, wherein the metal base is magnesium

25  carbonate, magnesium hydroxide or magnesium oxide.
5. The fuel composition of claim 1 further comprising a demulsifier.

6. The fuel composition of claim 1, wherein the metal base is in the form of

30 Mq2(Q)13.xH0 or M(Q)43.xH,0, wherein M is a mono- or di- or tri- or



(iii1) an organic nmediumcontaining less than 2 wt % of water; 15and (b)a
liquid fuel. 2. The fuel conposition of claim1l, wherein the netal base
has a nean particle size ranging from50 to 550 nanonet rié6SLLB. The fue
conposition of claim1, wherein the surfactant has a nol ecul ar wei ght of

| ess than 1000. 4. The fuel conposition of claim1l, wherein the netal base
i s magnesi um 25car bonat e, nagnesiun1§§droxide or magnesi um oxi de. The fuel
conposition of claiml further conprising a dermulsifier. MC SLLP 29 tetra-
valent netal ion; "1-3" neans 1, 2, or 3 Q croups wherein Qincludes a

hydr oxyteo-a cacbomrade i@n ‘axpde,eaassul phat e, oareapbdrat-eq herate zor
phosphate or mxtures thereof; and x is a fraction in the range O to 8,

7, The fUel Seonpasi t8ATHE. cPai AYEE whHekeifmathe hretHPobaee] sodTata e f or m of
ML_2(0) d 34620 O MeQeki @ X H2Q o Wher einh MohS anB080s. Qf ¢ fi- or tri- or
tetra- valent nmetal ion; "1-3" neans 1, 2, or 3 Q groups erein Qincludes
a hydroxyl, an oxide, a sul phate, a canooxylate, borate or phosphate or

m xtures thepeof i Tand X des, Adfackl ok it 06,8108 0-10,8, 8. The use of the
fuel conposition of 'claim1 in a l'iquid fuel to provide aF ?east orie of

vi scosi foyrconttalf ) contis@lor df( Sulk ptit o, oxh ereire i ssi oms;o-condistsi o or

i nprovenent, control, articul at tt faormation and reduction in the
formati on of “’%%Ha&?%‘r%%ﬁﬁt s wg“%ﬁghfgépgéi3t§ RFEh o @a't”ﬁ‘éjfj%ﬂhi cally,
cor r osi Mecioows, el bxBleag s MESItkPa 3@ 9o herd, uelraconposbipigateair ehaimsl,
wherein_the Qiscfrsioq:viscost% as nmeasured by TA Instrunents AR 500 TM
Rheonetﬁﬁ”ﬁg?ﬁﬁp'édﬁé BﬁﬁﬁFﬁpé'éé@ﬁﬂﬁ%@toﬁeasured at about 40C at 100 s"1
ranges from about 0.003 Pa s to about 5 Pa s. 5 10. The fuel
conposition of claim1, wherein the dispersion viscosity as measured by TA
| nstrument s AR 5001M ‘REebhei&riUGs5i ARG PEONE dh pRET el gBoret'fy"™ MeAstr ed at
about 406G At 100.8<f angess Fionmabost: Q) 003,:Ra & £0,ARPW 2 oy i8sicdD
11. The fuel conposition of claim1, wherein the dispersion viscosity
combustion  improvement, control of particulate matter formation and
reduction in the formation of vanadium containing ash deposits which forms

catastrophically, corrosive low-melt siag



as neasured by TA Instrunents AR 500TM Rheoneter using "cone on plate

geonetry"

about 1 Pa s. 15 12. The fuel conposition of clai

nmeasured at about 40C at 100 s"1 ranges from amts,_&ﬁOOS Pa s to

di spersion is present at 0.1 to 30 vt % of the fuel conposition.

The fuel

conposition of claim 12, wheggin the dispersion is 20present at

0.5to 20 Wt % of the fuel conposition.
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9. The fuel composition of claim 1, wherein the dispersion viscosity
as measured by TA Instruments AR 500™ Rheometer using “cone on plate
geometry” measured at about 40°C at 100 s ranges from about 0.003 Pa s to

about 5 Pa s.

10.  The fuel composition of claim 1, wherein the dispersion viscosity
as measured by TA Instruments AR 500™ Rheometer using “cone on plate
geometry” measured at about 40°C at 100 s ranges from about 0.005 Pa s fo

about 2 Pa s.

11.  The fuel composition of claim 1, wherein the dispersion viscosity
as measured by TA Instruments AR 500™ Rheometer using “cone on plate
geometry” measured at about 40°C at 100 s™ ranges from about 0.005 Pa s to

about 1 Pa s.

12.  The fuel composition of claim 1, wherein the dispersion is present

at 0.1 to 30 wt % of the fuel composition.

13.  The fuel composition of claim 12, wherein the dispersion is

present at 0.5 to 20 wt % of the fuel composition.

erein the

13.



