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COVPOUND 5 BACKGROUND COF THE | NVENTI ON The conposition of the

present i nweohidAsdsed ates to a quaternary ammoni um sal t pdehRb@SHizseNd
t he use of such quaternary anmonium salt detergents in a fuel

conposition to reduce intake val ve deposits and renove or clean up 10
exi sting deposits on the intake valves; and the use of the quaternary
ammonium salt in nedia such as inks, coatings, mll-bases, plastics
and paints. It is well known that liquid fuel contains
conponents that can degrade during engi ne operation and form
deposits. These deposits can |ead to i mcompl ete conbusti on of the
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liquid fuel t&%h & S $57aKS: Gpatings; Bll-orsesoblastics aaf paines. us
5, 000, 792 di scl oseR ipatdjlekiwvmitian¢iqdil fiepeaitapbicaipahtris byat rceaclkinge 2
parts of poly } ] Eds, with; t. of . . i
di al kyl enetri gér@ﬁréég%gé §8 %‘[rgiibrgggd:!fl sc?ﬁ\é .soglst%aﬁ%steoc%p P ?Jﬂéﬁ Caélolﬁ%%gq "Con
cont ai ni ng quBleEr sampusen ghntbhifueh sarkideom highae emissiodand Tiperer fuel

quat er ngry ans@uotiy. Salet addifves, S@bdseletcdferdd, age Wallikdewn adauivENEhEd
or a carboxyl alg 206 _and, US .4 973 discloses. fue

conposi tions tont i hrﬁh?]Witg%aﬁggg%nnanrnéméﬁ%%ﬁ?ﬂmoi%%io%f 4 OF dIPHMiSH GRS
wher ei n t he amyphANIGH ¢%¢n eBgine cenidevat ladvange o thet iequit@yeritsl iofiitherfied myust
US 4,108, 858 eici6d @88&ep dpl@lithOthekdRhpGRL 4 RN QinkentOMIRS &affple, today’s
cont arning a & iteos hca%qu'legt%l" gfsltgm\{t\flgtmage Ig/g]v& c];r t8 (garf 9 14{?8 ésrgtleta% ivﬂ Eh
a pyridi ni um $8° J y olerances and op ghe
20 pressure to enhance fuel spray to the compression or combustion chamber.
Deposit prevention and deposit reduction in these new engines has become
critical to optimal operation of today’s engines. Advancements in fuel additive
technology, such as detergents, have enabled the fuel to keep up with these
engine advancements. Therefore, there is a need for detergent capable of
25 providing acceptable performance in a liquid fuel to promote optimal operation
of today’s engines.
US 5,000,792 discloses polyesteramine detergent obtainable by reacting
2 parts of polyhydroxycarboxylic acids with 1 part of dialkylenetriamine.
US 4,171,959 discloses a motor fuel composition containing quaternary
30 ammonium salts of a succinimide. The quaternary ammonium salt has a coun-
terion of a halide, a sulphonate or a carboxylate.
US 4,338,206 and US 4,326,973 discloses fuel compositions containing
a quaternary ammonium salt of a succinimide, wherein the ammonium ion is

heterocyclic aromatic (pyridinium ion).



US 5, 254, 138 di scl oses a fuel conposition containing a reaction
product of a polyal kyl succinic anhydride with a pol yam no

hydr oxyal kywb 2assalc@goary Sanmoni um sal t. US 4, 056,53 kis3h5asReLS
a lubricating oil or fuel containing a quaternary ammonium salt of a
hydr ocarbon with a Mv of 350 to 3000 bonded to triethyl enedi am ne.
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reaction of the polyimine w1th polyester chains containing terminal acid

groups, the reaction results in a mixture of amide and salt forms. However,
many of these dispersants have limited performance towards viscosity and
30 stability properties, which when incorporated into printing inks or paints give
the inks and paints with poor flow characteristics. Therefore, there is a need
for a dispersant capable of providing acceptable flow characteristics and having
stability properties.
US 5,721,358 which discloses a process for copper phthalocyanine pro-
35 duction using a dispersant derived from a non-salted succinimide dispersant.
The succinimide dispersant is derived from an alkyleneamine and polyisobuty-

lene succinic anhydride.



Therefore, it would be advant ageous to have a dispersant with
accept abl e performance, which when incorporated into inks, coatings,
m | | - bases,wdQpis@siskes and pai nts gives the inks, coati Bg§/s2007/083693
m || -bases, plastics or paints ac- ceptable fl ow characteristics.
SUMVARY OF THE | NVENTI ON For the purposes of this application, the
reacti on product disclosed 15 herein may be described as either a
detergent or di spersant depending on the field of use. For exanple
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SUMMARY OF THE INVENTION

For the purposes of this application, the reaction product disclosed
15 herein may be described as either a detergent or dispersant depending on the
field of use. For example, in the field of fuel and/or lubricant additives the
term detergent may mean an additive that has the ability to keep engine parts
clean, while in the field of inks, coatings, mill-bases, plastics and paints the
term dispersant may mean an additive for uniformly distributing a particulate
20 solid in an organic medium.
The present invention provides a composition comprising a quaternary
ammonium salt which comprises the reaction product of:
a. polyalkene-substituted amine having at least one tertiary amino
group; and
25 b. quaternizing agent suitable for converting the tertiary amino group to
a quaternary nitrogen.
The present invention further provides a method for fueling an internal
combustion engine, comprising:
A. supplying to said engine:
30 1. a fuel which is liquid at room temperature; and
1. quaternary ammonium salt comprising the reaction product of:
a.  polyalkene-substituted amine having at least one tertiary
amino group; and
b. a guaternizing agent suitable for converting the tertiary
35 amino group to a quaternary nitrogen.



b. a quaternizing agent suitable for converting the tertiary 35am no
group to a quaternary nitrogen. The present invention

addi ti onal w 2ésabsdes a net hod of | ubricating an inter nadr GR6WS§IchHPN
engi ne conprising: A supplying to the crankcase of said engine: i.

an oil of lubricating viscosity; and 5ii. quaternary ammoni um salt
conprising the reaction product of: a. polyal kene-substituted am ne
having at | east one tertiary am no group; and b. a quaternizing

agent suitable for ' . 1] ' t T
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conposi ti on dBiFpHl SPREustiomengingLoMpEingi e solid; (ii) an organic
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reaction product of: . . al yal kene-substituted am ne havi ng at
| east one tertiary an{n%n %1} 8%%011;1)%5%%@1‘{350.055&?3{“ m zi ng agent suitable
for con¥erting the teftquatsmnamy aongrivupaticomposaedhntaagtion prodgeirol:
The present invention fléftth_Sly@l'k@l‘{é&lﬁ)%tiﬁl.t&fihﬁlnc?ﬁaﬁiﬁ’é( af AAROSAE kQhary
conprising a particulate solid, an organic |liquid, a binder and a
quat ernary anmoni um sal WA} %W“Bo?fﬁi(r)i ses the reaction product of:

b. a quaternizing agent suitable for converting the tertiary

amino group to a quaternary nitrogen.

10 The present invention further provides a composition comprising: (i) a
particulate solid; (ii) an organic medium, and (iii) a quaternary ammonium salt
which comprises the reaction product of:

a. polyalkene-substituted amine having at least one tertiary amino
group; and

15 b. quaternizing agent suitable for converting the tertiary amino group to
a quaternary nitrogen.

The present invention further provides a paint or ink composition com-
prising a particulate solid, an organic liquid, a binder and a quaternary ammo-
nium salt which comprises the reaction product of:

20 a. polyalkene-substituted amine having at least one tertiary aming
group; and

b. quaternizing agent suitable for converting the tertiary amino group to
a quaternary nitrogen.

The present invention further provides a mill-base comprising a particu-

25 late solid, an organic liquid and a quaternary ammonium salt which comprises
the reaction product of:

a. polyalkene-substituted amine having at lcast one tertiary amino
group; and

b. quaternizing agent suitable for converting the tertiary amino group to

30 a quaternary nitrogen.

DETAILED DESCRIPTION OF THE INVENTION

Various preferred features and embodiments will be described below by
35 way of non-limiting illustration.



20a. pol yal kene-substituted am ne having at |east one tertiary am no

group; and b. quaternizing agent suitable for converting the
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solid, an organic liquid and a quaternary ammni um salt which
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am ne having at |east one tertiary am no group; and b.
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10 Fuel
The composition of the present invention can comprise a fuel which is
liquid at room temperature and is useful in fueling an engine. The fuel is
normally a liquid at ambient conditions e.g., room temperature (20 to 30°C).
The fuel can be a hydrocarbon fuel, a nonhydrocarbon fuel, or a mixture
15 thereof. The hydrocarbon fuel can be a petroleum distillate to include a
gasoline as defined by ASTM specification D4814 or a diesel fuel as defined by
ASTM specification D975, In an embodiment of the invention the fuel is a
gasoline, and in other embodiments the fuel is a leaded gasoline, or a nonleaded
gasoline. In another embodiment of this invention the fuel is a diesel fuel. The
20 hydrocarbon fuel can be a hydrocarbon prepared by a gas to liquid process to
include for example hydrocarbons prepared by a process such as the Fischer-
Tropsch process. The nonhydrocarbon fuel can be an oxygen containing
composition, often referred to as an oxygenate, to include an alcohol, an ether,
a ketone, an ester of a carboxylic acid, a nitroalkane, or a mixture thereof. The
25 nonhydrocarbon fuel can include, for example, 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. In several embodiments of this invention the fuel can have an
oxygenate content on a weight basis that is 1 percent by weight, or 10 percent
30 by weight, or 50 percent by weight, or up to 85 percent by weight. Mixtures of
hydrocarbon and nonhydrocarbon fuels can include, for example, 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 can be an emulsion of water in a hydrocarbon fuel, a
35 nonhydrocarbon fuel, or a mixture thereof. In several embodiments of this
invention the fuel can have a sulfur content on a weight basis that is 5000 ppm
or less, 1000 ppm or less, 300 ppm or less, 200 ppm or less, 30 ppm or less, or
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The conposition of the present invention can conprise a fuel which is
liquid at roomtenperature and is useful in fueling an engine. The
fuel is noli-adshdosds! i qui d at anbi ent conditions e.g., H@AB2007/083693
tenperature (20 to 30C). The fuel can be a hydrocarbon fuel, a
nonhydr ocarbon fuel, or a mxture 15 thereof. The hydrocarbon fuel
can be a petroleumdistillate to include a gasoline as defined by
ASTM speci fication D4814 or a diesel fuel as defined by ASTM
specificatio a i I
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Another method of preparation of a polyalkene-substituted amine
involves reaction of a hydroformylated olefin with a polyamine and hydrogen-
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30 group of the present invention nay be derived froman olefin
pol yner and an am ne, such as, anmoni a, nonoam nes, polyam nes or

m xtures thgoeosfssékey nay be prepared by a variety of nqid}@@ﬁ@%;kggs
t hose described hereinafter. One net hod of preparation of

pol yal kene-substituted am ne involves reacting a hal ogenat ed ol efl n
polymer with an am ne, as disclosed in U S. 35Patents 3,275, 554;
3,438, 757; 3,454,555; 3,565,804; 3,755, 433; and 3, 822, 289.
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according to ®at loldhowolyeesty eahiiatlate pfo@ﬁ@dlyne@s ta(ﬂdfﬁfd??cﬂ%n)éﬁd lsﬁlp@gr-
having units meh%lﬂe t(ﬁ%}l{ nﬁr{oﬂfetry of ij? anglf, E Ocryrbeo%c Qﬁgg}ﬁesaﬁ!idigt At

nore ol efin non
i ncl usi ve of %@b‘éﬂl?’&é? §rom 8rf9cﬂlb9mai5 §3Tbé2ﬁd1t@1@ﬁpr %alpbinyyet BOthee resnbodment

wi || bexsappar @8in 2 & bge @ib&r stoAB! Y TEKidtbrpbyridi® a@ thosd Bewhich Lwo or
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derived are Oﬂ@%‘“@%ﬁ{}gﬁ?qr&%& %/i/ H{%%rpglryfléealz% a&‘éor B‘@I '90‘1"%11 ﬁ‘ﬂ%"é’ﬁ‘ conven-

tional procedures to form polyalkenes having units within their structure
derived from each of said two or more olefin monomers. Thus “interpoly-
mer(s)” as used herein is inclusive of copolymers, terpolymers, and tetrapoly-
30 mers. As will be apparent to those of ordinary skill in the art, the polyalkenes
from which the polyalkene-substituted amines (a) are derived are often conven-
tionally referred to as “polyolefin(s)”.
The olefin monomers from which the olefin polymers are derived
include polymerizable olefin monomers characterized by the presence of one or
35 more ethylenically unsaturated groups (i.e., >C=C<); that is, they are monoole-
finic monomers such as ethylene, propylene, 1-butene, isobutene (2-methyl-1-



The ol efin nmononers from which the olefin polyners are derived
i nclude polymnerizable olefin nonomers characterized by the presence

of one or womissky! enically unsaturated groups (i.e.pcrbabiosdohat
is, they are nonoole- finic nononmers such as ethyl ene, propyl ene,

1- butene, isobutene (2-nethyl-i- butene), 1-octene or polyolefinic
nononers (usually diolefinic nononers), such as, 1, 3-butadiene and
i sopr ene. The ol efin nononers are usually pol yneri zabl e
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ethyl ene; propyt GRGin 1BE sEUEQRESE thPYtlpenes), including 1-butene,
2- but ene and i sobutyl enc; 1-pentene; é%he ene; 1- heptene; 1-octene;

1- nonene; 1-decene; 2-pentene; pr orbré e _ebl/arrer; di i sobutyl ene;
i sobutyl ene trimer; 1,2-butadiene; 1, 3-butadiene; 1, 2-pentadi ene;

1, 3- 15pent adi ene; .1, 4- pent.adi ene; ,i soprene; 1,5-hexadi ene;
2- met hyl - 5- prct%%f%f)lb-e ﬂ‘?%{ggfﬂg?méﬁﬁéjﬁtl}éilé%eﬁ-‘oct ene; and 3, 3-dinmethyl-1
- pent ene. | Srosificenponlermiternting asidehiennad eilsfire monemetst sihiddcany
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about 35 to about 75.wehﬁq§_$ercen}d I L con
to about 60 WEPGRTIFBEPR Sheniqyes: wgluds cHivdeien dopylens: | g Qutgrgsqbuty-
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of total repeating units) isobutylene repeating units of the

confi gurati oty i 1sobutylene trimer; 1,2-butadiene; 1,3-butadiene; 1,2-pentadiene; 1,3-
15 pentadiene; 1,4-pentadiene; isoprene; 1,5-hexadiene; 2-methyl-5-propyl-1-

hexene; 3-pentene; 4-octene; and 3,3-dimethyl-1-pentene.
In one embodiment, the olefin polymer is obtained by polymerization of
a Cq4 refinery stream having a butene content of about 35 to about 75 weight
percent and isobutene content of about 30 to about 60 weight percent, in the
20 presence of a Lewis acid catalyst such as aluminum trichloride or boron
trifluoride. These polybutenes typically contain predominantly (greater than

about 80% of total repeating units) isobutylene repeating units of the

configuration
CH;
.____cHz_CI:_
CH;
25 In another embodiment, the polyalkene substituent of the polyalkene-

substituted amine is derived from a polyisobutylene.

In one embodiment, the amines that can be used to make the polyalkene-
substituted amine include ammonia, monoamines, polyamines, or mixtures
thereof, including mixtures of different monoamines, mixtures of different

30 polyamines, and mixtures of monomamines and polyamines (which include
diamines). The amines include aliphatic, aromatic, heterocyclic and
carbocyclic amines.
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m xtures of differ ent 30pol yam nes, and m xtures of nonomam nes and
pol yam nes (which include diamnes).The am nes include aliphatic,
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HNRI R2 wher ei 184 FOGAr byl group of up to about 30 carbon
atons and R2 ?rgl%ﬁcﬁlogﬁlq hydr ocar byl group of up to about 30

carbon ¥t oms. ExanP F%F@ ROPRFERH RSN PeTaparsenist iy therferapula
et hyl am ne, dimRigP amleﬂﬁn R21.eﬁ hydrlaexplBgionp of dp t4 2baitimyl dwj@fﬂ @Rk Bed

n-butyl am ne, pei; qla/ 2nPYE Yl garbf?ll Igeciul%mf)f]%gr i 2 aﬁ? tyg@ Son atoms.

cocoani ne, steary " Yadryfam e
ol eyl ami ne. ExamPIAﬁi oﬂ’ét |seltﬂhinoamm§nm$c| lﬁldbld?hdséhmbmmn reékylamine,

wherein a car iethyadrRife 0f- eftlhﬂhe%ymﬂiﬁlb Cdif {ﬁ&h?ﬁl’ék‘ﬁ%iﬁlﬁe' 8- b@tmﬁh@d di-n-
directly to t be. a

mononudPear Pﬁﬁ%ﬁlﬁe r*iq’r?(%a"%‘%e lsc’blbt?f@n&%e C%Bamlf\?eatefﬂ‘%?ﬁﬂ&gﬂaaﬁéﬁmm
can incl ude fustdgllavytemine, andrdeylaespeci al |y those derived from

napht hal ene. Exa”pAﬁﬁna‘?hc ﬁ{oﬁaﬁhin%s r‘fﬁ@l@tﬁ@ tﬁgs% 'rrfb‘h'oh'ﬂﬁlesa@htlrﬂeﬂxea carbon
di ( par a- net hyl B ‘?ﬁlfhéam ne, butyl )anili ne.

Exanpl 65 of SR R TN EEh AT e AN
het erocycli c- Ehﬁoatqmantcadn@mﬁatsumyrbamambmdaacIauﬂea,tw ring (i.e., one de-

par a- dogdecyl anidd Bem S¥EIABEIUl B bfﬁ(;l{ufléﬂﬁ%%dzeﬁjaﬁﬂﬂﬁ r}:i'l{g%megfema%}dthose
t hi enyl - substl tuted aniline respectiv
derived from naphthalene. Examples of aromatic monoamines include: aniline,

di(para-methylphenyl)amine, naphthylamine, and N-(n-butyl)aniline. Examples
of aliphatic substituted, cycloaliphatic-substituted, and heterocyclic-substituted
aromatic monoamines include: para-dodecylaniline, cyclohexyl-substituted
25 naphthylamine, and thienyl-substituted aniline respectively.
Hydroxy amines are also included in the class of useful monoamines.
Such compounds are the hydroxyhydrocarbyl-substituted analogs of the afore-
mentioned monoamines. In one embodiment, the hydroxy monoamines can be
represented by the formula HNR’R®, wherein R? is a hydroxysubstituted alkyl
30 radical of up to about 30 carbon atoms, and in one embodiment up to about 10
carbon atoms, and R* is a hydroxysubstituted alkyl radical of up to about 30
carbon atoms, hydrogen, or a hydrocarbyl group of up to about 10 carbon
atoms. Examples of hydroxy-substituted monoamines include: ethanolamine,
di-3-propanolamine, 4-hydroxybutylamine, diethanolamine, and N-methyl-2-
35 hydroxypropylamine.
In another embodiment, the amine of the polyalkene-substituted amine
can be a polyamine. The polyamine may be aliphatic, cycloaliphatic,

9
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pol yam nes, %’et%fl)l(lg pg%a %@,ne ylex? ﬁé{ fn;]i?eheu{)gene Polg %Tetgypx?%grlene

pol yam nes, heX am’'nes’ and [)
hi gher honol G@@aﬁfm%ﬁuchﬂéﬁﬁeﬁés palﬁdmﬁ@lsat@;}’éﬂlﬁﬁn@a wingshondt dicpidlene

pi perazsnes 3o aalisd. | mbt&dgﬁier homologsSRE Gubh Canﬁh@b@d‘@elﬁfé'cﬂ@rﬁinﬂ@l%yb
useful in preﬁﬁsal ng t he ;gzhrée}/al Kk esu% iituted am nes of this
i nvention i nCEOGRYCE PIRITAARES ?lénc

gt hyl ene triam nc, triethyl ene
t etranmi ne, tetraefh¢tifipneallglisnanpolyamprespyiedmle idi prepaeng the polyalkene-

substituted amines of this invention include: ethylene diamine, diethylene
triamine, triecthylenc tetramine, tetraethylene pentamine, propylenec diamine,
20 3-dimethylaminopropylamine, trimethylene diamine, hexamethylene diamine,
decamethylene diamine, octamethylene diamine, di(heptamethylene)triamine,
tripropylene tetramine, pentacthylene hexamine, di(trimethylene triamineg),
N-(2-aminoethyl)piperazine, and 1,4-bis(2-aminoethyl)piperazine.
Ethylene polyamines, such as those mentioned above, are especially
25 useful for reasons of cost and effectiveness. Such polyamines are described in
detail under the heading “Diamines and Higher Amines” in the Encyclopedia of
Chemical Technology, Second Edition, Kirk and Othemer, Volume 7, pages 27-
39, Interscience Publishers, Division of John Wiley and Sons, 1965. Such
compounds are prepared most conveniently by the reaction of an alkylene
30 chloride with ammonia or by reaction of an ethylene imine with a ring-opening
reagent such as ammonia. These reactions result in the production of the
somewhat complex mixtures of alkylene polyamines, including cyclic
condensation products such as piperazines.
Other useful types of polyamine mixtures are those resulting from
35 stripping of the above-described polyamine mixtures to leave as residue what is

10
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Speci fic exampl&riids, PHba MRl HAGHEIHO1iRET, %&ph@ﬁﬂééggﬁrrmlidines, and the
N- ani nopr opyl. mor pho 1.ine, N-am n}ﬁetggll pi perazine, and N, N -
di ani noet hyi 5{%er WReFdIneHamRRAk et B IR‘Eer&gP%rﬁlPFé§21%‘i"=ear&‘I“§61kyl'
useful , exanpbbesituted| pieradihds?- modplotinef hydinoyiklybkebsyihaed nenorfrolines,
15hydr oxycycl l.am -DakaRky. -anilina:. .an :
N hydr oxyer gt e nael IAd SmiRRARRA AR o Bincl e copecially prefemep.
ami nes1@an i iéualie theumipoplkhsubshpamiane substiruied ar erdtragandom forming
m,_ N- ?I ?Et hyl @@ft}ﬂrt;slﬁlé)hlétyﬂoaﬁl%a_ .mpﬁdiﬁF\lﬁMMBybﬁglﬁlﬂﬂiem@dyﬁﬂle,amizzje_s include:
pol y( but eng) et hyl enedi am,n po ropylLene)trinethyl enedi a )
N- pol y( but engi;gwl%otpﬁ%yg%g r%lf)ﬁg?ﬁ ne, %Bm}ﬁél[h-y.lpléﬁramné’ dhd ml\ﬂﬁ
pol y( but ene) tdeamineethylpenveirart. aHyA@xy ahefcrocyclic polyamines are also useful,
N, N-di met hyl chbmpley ( Pr opylcan®) - 1, 3- NReanMkenediyRJ18Rexylamine, 1he  3-
nunber . aver age .nol eCl1I| ar wel %t of%e ypoI.Y.aI kegi%ilu?stl th d am.nes
can ra?‘n%e f r OPr RSB ST T RS oA BEYY BRI ab ST OSBE Y & REb RS
3000, and in one é&mbomglesentolf r amlpdbente-sudOituted abouined 50@an 25Angludd:
the above polyalfkeRsratafisd, %Bﬁgbﬂ@ha%inew,ﬁrﬂilﬁE@lyﬁﬁ@ﬁm"tﬁMeﬁamine;
primary am n(?fj, gﬁ_{ be “al l'ﬁé{,ate to te“rtlygry am ne? g{gl ng al kyl ati ng
agents, al so UBSEPHSBEMAPNEIRE bel ow AEPQUYARHMSFHY agdANde: such adl
di al kyl sul f abbgproalleyt)ttimkihgEapdiampdrog daphly{bisereddicthyteadtrmari b Mites;

ryarocay oyl SBRED el CATRIBAAMRY Lk RONAGH AN SR RaL 2O

When using certain g_uat_crn I ng agents, suc

or dial kyl s@feR@¢diaminggy pe necessary to provide of a base or
basic agent |ike Fadinimarbengieemolecilei wisiphty df aké gl f0kdneabitheted
amine from i g pLoLAnAbed 58l Lr Lo &1 KULASHAN §0 i VR ALNS0] LeShou
tertiary amne, Prinary~am nes reqwreatwo aqurval ents or al kyd atihg
agent and tw308¢uandan ene smepdipgstirew apent 1P 0atotabput BY0P. ani ne. I n one
enbodi pent, the alkyld@the SfovkipelyaBiend-sAbitiiBied agithdde wiBh £¢ t&anBaydene
in four successive steps, first. a ;rigt%egpt with the al kylati ng agent
and then secERAtY RPRSH AN 1 kY kied o, RatmetmPen darE ik At Te dedis.

I n anot her enrboddasemied hereinhleclawkasl @takaynizofg agants, -suchmas.ydialkyheuléztes;be

done in one $iiEP. hafiidks;EXFIBERLyIUSIEGriU® APlkaR! Hghkothrhpl dpdgided ihhe
presences of an_excess . het er ogeneous pase z)bllg%nas, sodi, um .
carbonat e. ESPRBERFOR vAitan 3] apd BRxEressheraed: ndVhchnsiie eRiidn Apatgmiz-
si m | a30 mannéng agénty sanh anpelhly! diliddskorl dinikgl saldens, iequal bé acosssdrp to
excess of the edil ¥os had d80% hyd he &idr .
am ne and an?)éxcess %P d%aése_ i Fcnff%ﬁe e%wg(ggﬁﬁrreér%ﬁotnt ﬁeéyp%ld?/%r?nﬂg%ﬁ?g?%
partial |y al Kigedheaming Gomdts prafapatesi sal adter gHvigioguiat By ihealteotertiary
amine. Primary amines require two equivalents of alkylating agent and two
equivalents of base to get to a tertiary amine. In one embodiment, the alkyla-
35 tion of a primary amine may often be done in four successive steps, first a
treatment with the alkylating agent and then second treatment with a base and

then repeating both steps. In another embodiment, it the alkylation of a pri-
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I n anot her enbodi nent, al kylating primary amties and secondary
anmnes to tertiary amnes may al so be acconplished using epoxides.
Unli ke 10 woblshérsal kyl halides, when using an epoxi d@crRRa07/083693
treatment with base is required to get to the free amne. Typically,
when al kyl ati ng am nes usi ng epoxi des, one would use at | east one

nol e of epoxide for each hydrogen atomon the amne (e.g., a sinple
primary am ne, such as, R-NH2, woul d requi re two nol es of epoxide.)

I n al kyl ati ng r e |de i ther

15addi ti onal é}%a?\tfitag'ﬁné 251{ 'bg déngrﬂl Qﬁevglt P, xa%? ple, H&n%% ﬂtmoles of alkﬂl'e
conposi ti on oﬁlalﬂfﬂf‘enbﬂ@sléfﬁ@enrcﬁiléﬁtﬂn (ﬁ#c@sérﬂ ah%@oaerqraas éﬁm Bushy aage@dium

suitable for camyeitt] ngxﬁdﬂ@mteeandy@artmnam aopogymaetdanabauaﬁ@m%r ¥imilar
nitrogen 20 wherein.the qﬁalgg e l‘ﬁﬁ %%ent | ect.ed fromfth %rou
consi sting of THPATIAAHNET $RPWE Of 3t aaIgF’&teeélua VRTJR GFBSFF Of the equiva-
substit Ut ed céﬁnltﬂonﬁh)shpgdmy@mdhambydgeapoﬁ thetesning andrbicnadss @f base. fin ane
acid and m xt Uﬁlﬁ§d1‘i‘fﬁ%‘f eqt p\é\[ﬁﬁuﬁ@% paMal ﬂgﬁﬁ@@%' oL th-&ely amhiRe éonor 0

cont ai ns sol el é’ EI’I miré or secondary amno dgroups, It 1S necessary t
al kyl ate at ZEMFIEORE t he primary or secondary am no groups to a
25tertiary am no ghoupotsr desioydibent, adibyleting primardyn aiigese ahd dictBindary

al kyl ation of aﬂ'fdeg’%yceﬁm &1&@%?}5%@9%" chggl}ppgﬁe %Slﬂ%)éétg{l?és WUtﬂPke

tertiary anines may ustive art]
terti ari}l) ani n@fﬁfén@efa@ﬁlﬁ@ﬂl &t kyheat edng Gna9P8ﬁ1é1Feﬂ%éf°9tf§%¥lftWIéh Ibaiienlsol‘rt?e

step. In thisqonal 36 ept to tthé Sf‘rd’&e@ﬁﬁ"ﬁzar Wybibaﬂ?oﬁ«%'éhymﬂﬁﬁt@(@fan‘fl@é’s ﬁshﬁg
hydrogens on %: guélést E)]{cl)oen?ll at%qusplz)gc\ﬁ/ mole ngﬁ?)ﬁées qre%@%dm%en d?om

(e.g., alkylationu irary “am ne
(neutralizati @m}heoﬁmmhée Eydrsmg@ln pephasy gming, soeh 84 K-PiEGd wouldfequhe two

al kyl ation). Moldd oFldpykiaklnh aggvahﬁ t& HiehteAfury @ik witelahd98xQE, neither
alﬁ | ation r¥ a primary or secondary

di al kyI suI fat(ied(s3 t he I@r oduct .0
amine i's a proiBhTAdcigAof ﬁﬁ?dsﬁ%aé’ﬂl"se a source of base to free the
am ne and to proceed to the quater- 35 nary salt with these such

agents requirgga@tdtyihahban of the tertiary amne, and the product is

the quaternary arm?nl um hal Ldeﬂg nmononet hyl sulfate. In contrast,
epoxi des as al kyl at FhEPTHRRSHQ tbﬁd{rﬁsephém'épﬂ% SPBIS Anghateypizing agent
neutrali- zatuitablesfimh comattindiehd neeimmedindhe @bigyltat & ouaprodyChitiogen

al readygt he fgee .81 afgpm%lgca?%gt i %efe@?&d% e{"&l’o%psc%hélstm&t?f dialkyl

epoxi des it i npetbes i e an equ

provide a protdiigseslkyh ah@% Gxgrogriduip subdiied sarhoaptesnishiogasylt dpex-

f, a: t. . 51 n onﬁldemodmmm&uoﬁ Rethomaiad raga lnﬁgtf@@eﬂhtare@iﬂn wm@i thd&solyalkene-
al i des, suc rom

sul phonat es: UI%EU %Mdo?mgnéat %onqglg gc Pel pncrinan%t?{ ?%gﬁ%frﬁt aémhg PR gt 1s

phosphat es: Olﬁcﬁsaé){ quﬂpﬁé@rﬂ’q éﬁaééﬂned@f t@qpmmaay Ry/$ashodqh atmésg givopaitoes;

Cl-12 @lskyl botrem@?ammd ﬂoh §s dggchlb@a g8bovecar bonat es; bi car bonat es;
al kanoates; O, O- d| hos?hat es; or m'xéur es 10t her eof

e -
I'n one enbodi nent, t(ﬂlg e&lpé’fl A MGEHER R PRV BMES 208 GG AYHRIORS |
sul phat es sucdr lasit‘dﬁmﬂhytbﬂsiw faires INnold chdmpstsuelly onpatislie hlkydated to a

d r
%?E;Peaﬁg o ?@gﬁ% ﬁlﬁ%‘tﬁ %ghefuégilgl‘)dkyla%[d ?)Ozy Ih@zitgrlﬁlarw%:llﬂzﬂféﬁl ﬁ[}:ﬁcﬁeﬁs In th1s

a hydrocar byl® Dy I NS (O tRTPRA Yl%ﬁF‘Hoﬁ‘?éf@shYdF?gqnﬁé’néh‘l’(}?ﬂfogens
hal i de 3Ds benayl prokidertiade or tabiel @ @qairéd (¢.50@Kydatiopt i RAkHeytertiary amine

requires removal (neutralization) of the hydrogen (proton) from the product of
the alkylation). With alkylating agents, such as, alkyl halides or dialkyl sul-
fates, the product of alkylation of a primary or secondary amine is a protonated
salt and nceds a source of base to free the amine and to proceed to the quater-
35 nary salt with these such agents requires alkylation of the tertiary amine, and
the product is the quaternary ammonium halide or monomethyl sulfate. In
contrast, epoxides as alkylating agents do both the alkylation and the neutrali-
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further substituted with al kyl or al kenyl groups. The
hydr ocar byl (or al kyl) groups of the hydrocarbyl substituted

car bonat esywfaysagesksi N 1 to 50, 1 to 20, 1 to 10 or 1 tptRsSs¥e®ides
atons per group. In one errbodl ment, the hydrocarbyl substituted

carbonates contain two 20hydrocar byI groups that nmay be the sane or
different. Exanples of suitable hydrocarbyl substituted carbonates
i nclude dimethyl or diethyl carbonate. I n anot her enbodi nent,

by Rt o ol R8T, e, B RO oFPRE SRR AERASSENNS ed

by the followng fornu an dci
wherein R, R pmegh'@ the quatasnass saH dwile soeitesyitHs secessary-tgrovide an

hydr ocar byl G aHRlenEY ABP Ia&ﬁ 0fprbyids acaoRy! fo?lﬂ%h%ﬁ&;ﬁ afbubp N Ud&sunter
styrene oxi deB élnth}{b}fne oxi de, propyl ene oxide ut yl ene oxi de,

stil bene oxi d&' 53H- epoxi de. 30 Fl ui di zer The conposition of the
present5inventionlcane amdodlmnalthg/quammiaa'img agdnit gan irdhilwder halides, such asn

one embodi Methiorddiddidl K #8AhyRRAALMFRARATLASE suiphlich sGafabe
represent ed di@t he f EU P‘% &E_rliff’ é%{ vvheréﬁ l%'f‘ hydrocar W
group, Rl is Bpdyt e%}11 ABmSERRGSr oRRPSE Eﬁastqhﬂg kylpparrigtas; i Cio
hydrocar byl gtlotpsspliatds; t borh@esc al benalaybortesantitiiiex! wiestes;hendohates
i's a nunber fy Al t he

consi sting of E&%fg—&@iﬁ%g% gfgfg EIN%F% aslv\i@ tﬁ%@ﬁgﬁﬂh%@ oD e iR

i ndepeh{hentlﬁ Cﬁ ogen or hydrocarbyl, and each R3 is independently
hydr ogen, hydr ocar[;byshe embodilEhK, R hﬁ%mz%@&@ean%dySbe@erﬁ}k@ fﬂvlnk)zﬁa@l@&

R5 and R6 ar% f_Pﬂ ug&?nt '&{mteﬁlgr QRO o%%r Ocaglitg}{% g%phbiiﬁp an(iPtan%uaPQ

nunber from &5 am nes “can
con- 10 den@pfﬁgeéﬁitaﬁl%ml or anilidiybhaliist suth ks amethylkandestbylostiloade,
m xture of ?'bk&hﬁi@%rqwﬁ@%r%nﬂ’giltdhlo"tﬁiéﬂéﬁd a@iyﬁ%c@ﬂ?l Qud Qlﬁ?l)'sﬂbshtuted
a1 Kyl el oxi QurtPBRpbATe ST ARSI herpel shith e Hie ts5malpRpgy optonally
5, 094, 667 pr dwitlbesubstdeted onthcadkygliariatiesyf gnoups.epari ng a pol yet her
internedi ate, therdLSeIRSLEYI0oMRGT) [gtohfiC QFPRAhEEBEDF NubMituted
reference. | rc]:arbonates may contain 1 to 50, 1 to 20, I to 10 or 1 to 5 carbon atoms per
group. In one embodiment, the hydrocarbyl substituted carbonates contain two
20 hydrocarbyl groups that may be the same or different. Examples of suitable
hydrocarbyl substituted carbonates include dimethyl or diethyl carbonate.
In another embodiment, the quaternizing agent can be a hydrocarbyl

epoxides, as represented by the following formula, in combination with an acid:

25 (IX)

wherein Ry, Ry, Rz and R; can be independently H or a Cy.sq hydrocarbyl group.
Examples of hydrocarbyl epoxides can include: styrene oxide, ethylene

oxide, propylene oxide, butylene oxide, stilbene oxide and C,.so epoxide.
30

Fluidizer
The composition of the present invention can additionally contain a flu-

idizer.
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15 one enbodi nent, the al cohols can be linear or branched from1l to
30 carbon atons, in another enbodinent 6 to 20 carbon atons, in yet

anot her entwglzmmgosgg om 10 to 16 carbon atons. The al kylpﬁlﬁd&ﬁag%g{ue
al kyl phenol s can be 1 to 30 carbon atons, in another enbodi ment 10 t

20 carbon atonms. Exanples of the alkylene oxi des incl ude ethyl ene
oxi de, propyl ene oxide or butylene oxide. 20 The nunber of al kyl ene
oxide units in the polyether internmedi ate can be 10-35 or 18-27. The

p0| yether inter nEdlh?toﬁe %ﬁl%ogﬁne%? \ﬁ%rﬁu%gm%r can E p%tlee%%algmes Which can

am nati on with amoni
pol yet her ani né’edﬁplteﬁ@t?@/ bé thhé@@m&a |P§OQ\ERQHZ(R Pub) whéreR Pataeimtdrocarbyl

Appl i cation EB2&GB AR E’sf@&%@t@& fr@ﬁcmeogmcagn&;ﬂsisgﬁg Jfoﬁydrﬁgerﬁnhﬂﬁ&éa%l
reaction, the discl 62 ﬁh qz i ncor ora ed erellgl 3_¥ 5
reference. A EEWAS 8%3/':0 Fneepet ?té’frﬁefm ﬁ’t”étﬂ'lﬁeéc} SRl Ol by dtom 2 to
convert el to abpgliPerhéraisisakcetl ftdie the poupltensstiug of —OCH;ZCHZCHZNRQR2
OCH2 CH2CH2NR2 B2y tlwmacwhef& Wi dphRaGE sﬁk bhd n'r;9 @&5{,@9@& H%d ogarbyl,

hyd t t ent 5,

the cyanaet hyFadh BhitRecRagel gumfoa%.ha @ﬁ%?bwi)ﬂr CEnaS Chons, T
whi ch is i ncohatattglder Rf andR’ aﬂﬁnd@j‘eﬁﬂeﬂ@ehyd?@geyleirh@vﬂmﬂg& aﬂﬂq:r 8
Als - %2042%%1. "?{]o?n _ily‘P' %Q% i &B@Ja(’rﬁges %@%P&hgﬂedi% @tiﬁfy con-

pol yet heram nes are echron

Jeffam He(r) Aades pp sleohpingrsikylphenol Wlth a0 abkoiameroxedey aeliiven of atkiykene
fR |7 3'[ gh E ?:L ( ‘EQ{‘ obﬁlﬁﬁ op@hmeséa@fa,i a\nylﬁd'b &dBe B m@&m&%@ﬁmbm bhe2 sormpilea
oca

sel ected f romp%tﬂl) of K\h&lc E%Hﬁ Quntdatﬁ Mgﬂ%@&%‘@&éﬁ%@&%@&?@% “é?rgl?ﬂbat%f
1 to 16 carbol-at ant @,ﬁa4 ﬁﬁ?(tpa@‘ege& trecfeorf comtitlons fa prepumges pohethe
tgb ag_out 50. tﬁﬂé\xf%dd?d‘!e Ct‘hledm%dﬁ@ﬂﬁe fo@rwmemﬁrht?éoggﬁ%@& wedih 1RSrf@ehQUSn
enbodi meats o oly r re ent ed aboye i

pol yet her ani ngn%lggl(t[?f)&‘ﬁ?ei% %‘Fd’i Oiiﬁg‘ % AgA 9%‘%%?%@&@?%“ i@ 30 carbon
conmer ci al exawmselrodnoahqwmbeﬂhmntléstoﬁﬁezatm"ﬂmhk INPE sertheembOdieent

t abl I IRl
T8 © B T IRT g

hydr ocar by AR AL i BRSS ro@(?%ﬂq%mé%})o tonttherrhen ateatse %@nﬁﬂ%?ﬁ@éd
US Patent No. alkyb@8,®ddes include dthylget ocaidel pespydetzodkidendr, blithne oxide.

fluidizgy cantheahpl @ﬁﬂ@h@ox%%ﬁk ntﬂ{ﬂe egﬁ%itgéry n‘?‘etr%e&l%Pe Ea%”@er 1885

(i) a polyet her contai nin
(ii) a pol yet fet8edntidiern ﬂéﬁfé“@i”mﬁ@ﬁ@ %t@rw@f"@@?ﬁsmaﬁﬁohﬁ@etﬁmm@bé
term nal et heﬁmgfaﬁUﬂS\nﬂDe[mﬁlbhia) alﬁamﬂiey@‘tahﬁdlyﬁﬁﬂie&b ﬂ‘blﬁhﬁ] a Qa8 eHerdRing of |
ester gr oups g n e in (0] u ern na
group is deflﬁ% yg & Wpds oup gc%t eg%sgg%i Ea?g{/g‘pgli et Eieﬂr?gogvé”lr B%’ﬁm%rs
oxygen atons faaefion Heﬁg'ﬁ@n%ffot Hbe ponippiern r@shinec thadiscosdef iofiedhigh is
the sumsof thgicegRaEd he&uilﬁs;af&mcen%@e%g@ry ah@gs thet hﬁeﬂﬂédfﬂercaﬁf
end group. An aI k%xyl at e cgn be r epy ﬁlent ed or mul
¢~ converted to a poiyefheramine of e type where A is -
OCH,CH,CH;NR’R? by reaction with acry10n1tr1le followed by hydrogenation.
U.S. Patent 5,094,667 provides reaction conditions for the cyanoecthylation and
subsequent hydrogenation, the disclosure of which is incorporated herein by
30 reference. Polyetheramines where A is —OCH,CH,CH;NH; are typically
preferred. Commercial examples of polyetheramines are the Techron® range
from Chevron and the Jeffamine® range from Huntsman.
In another embodiment, the fluidizer can be a polyether, which can be
represented by the formula R-"O[CHZCH(RS)O]QH, where R’ is a hydrocarbyl
35 group, R® is selected from the group consisting of hydrogen, hydrocarbyl
groups of 1 to 16 carbon atoms, and mixtures thereof, and g is a number from 2
to about 50. Reaction conditions for preparation as well as various embodi-
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20 wherein, Rl is H TC0)-, or a Cl_36 hydrocarbyl group, wherein T
is a Cl-36 fatty acid hydrocarbyl m xture in tallow fatty acid or a
fatty aci dybhhgfoelssg 0sin acid; Rz is H A W(0)-, or rp(?ililrs'z@o%/ossﬁ%
thereof, wherein Ais selected fromthe group consisting o

- OCH2CH2CH2NR2R2 and -1\ 11k3R3 where each R2 is inde- 25 pendently
hydrogen or hydrocarbyl, and each R3 is independently hydrogen,

hydr ocarbyl or -[RAN(R6)] 1, R6 where R4 is C2-Cl0 al kyl ene, R6 and R6

TS Wie a anal HRaRgea s PSR REb e B e Bt e s oD
ponéi sting of%#@rmgjeﬁbemyﬂtrr@@_érab@l P’grcomp@r@'al dxanepld ®f capdlgethat ontle X
is an integerybh@n NB® s38es. ZOkiRer Iit@le IpohRER%s drd AsB avRbRNEER Bo®'
N, provided that .|f1 %IS N the(? &ncan be an integer fromO to 2 and Z
is the integerCBueis:HunEman. gnd fel, § can be an integer 0 to 1 and Z
is the ¥nteger 2-dnaymd mifothei sntbodinderRl ths {Tid8Gr hyxhr dearbylydgcalypl-
then R2 is W Qs . ;gﬁg e Koxy, afral :
Cl12- 15 al cohal ilrrllailtte c|1 a};[oé% (?)X I yp%Y%g%fggiI?%gﬂf 2§g( 2435&2%3&?}861%{#3?%'
Bayer ACTACLEAR3MIZ1- Am (C12-15 al cohol initiated polypropyl eneoxi de
(22-24) ether-ol) In tad dnodhdr dnetoldymeraj chei fiitiizat esh polay pllagyleseohdreia
(22:24) st et iyt | Aoty VAR SRR 5ol ot
pol ypr Byl enéersinal@reurs; G5)a pplyethicncontaingng pemer gloye sbter grqupataad one
pol ypropyl eneexicie tdridnad 4ihcetoh@ipst af {iRya a%femea@bﬂamg%ne dahbVester
fatty acid initiate 0I§ r%g%l eneg‘%l de. (22- 2‘4&{ est e{-tol anE Cl2-15
al cohol i ni t E098 B8 P SpyEnSERITRY 1550 Pl P G AL efPiRcig
ester. 10Theslefingdkesxy gromedoedet wihimplthe: fanoastingecarleacer ovygef apnfsafirom

acid such asakbhd of knd F&lﬁrﬁﬁeﬁ?i@ﬁné&%@md&ﬂ@& ak She G &0 Mt WoRnQting
fatty gil ds predom nate ol ei ¢ %E%Oll nol ei c.,and contains residual

rosin atids & ﬁlafl?)\ﬂf‘%%q}‘{’oat?rﬁ%fn TR R BEPYSF fatty aci ds
predom nat el y st eamiatkoxyddtercan be spdesohted bywhd formnlaal cohol term nat ed
pol yet her such as pol ypropyl ene glycol in the presence of an acidic
15 catal yst, usually nethane sulfonic acid. These al koxyl ates can

al so be made fromthe reaction of glycerol dioleate and propyl ene

oxide in the presence of cataghys | of L%ﬁ# ing Viscosity

20The conposition of the presend n c contain an oil of

| ubricating viscosity. The oil of | i cat©Orfg vi sjcosity includes
natural or synthetic oils of lubriclating vis Hsi t oil derived from
hydr ocr acki ng, hydrogenati on, hydrof i'Ri shi ng, unre*i ned, refined and
re-ref4ped oils, or mxtures thereof. In one enbodinent, the oil of

| ubricating viscosity is a 25carrier fluid for the di spersant and/or
ot he{ Eler for :%@fé@n,aidwlilﬁ IIrI/,_G‘lﬁ(S(O)-, or a {@E(}Jﬁﬁdro@drhﬂf grﬂﬁf),?ﬁﬁ?@ﬁi mik, a3,
veget abl e oi m.ner ol or. m xtures er eo eti.c .Oi .
ot ude & nydntcays g BserovntimfR i SRR e oY i teid et apsin
phosphor us- ceeilaRHi indl, ati WC(G)ntdrahixtures tterendywhereiir dsisdectbd from the

Fi scher - Tr opsedhp @G0 81 DG H, R, € 8, NR *RBYn PENRYEY %él%%iﬁr%i@ggti?dneé

Fi scher- 30Tropsc rocar bops, or Xes. , Ols of
Vi scostty may® <5 B erger g SoEhE: Fhdderh R 8 ASRPEEHDPBYS8REm
Institute (ARyJroBabel 6 |-[RINE@ ybRNgembd IR't i Guitdelaikyéae, IRT ane RS are
enbodi ment t ' [ ' ' [ : ' I up |,
L, 1L, 1V, h@‘egéﬁﬂd%ﬁﬁ}’ Elb’@%‘é%ﬁé%@ bbb Ih{}]a'ggg h%?’%gﬁggﬁﬁ Ir??h?‘%ﬁ e
Group |, II, 3 pydrocarbyl group; R is sclected from the group consisting of hydrogen,
hydrocarbyl groups of 1 to 16 carbon atoms; X is an integer from 1 to 36; Z is
30 an integer 1 to 3; Q can be O or N; provided that if Q is N then d can be an
integer from O to 2 and Z is the integer 3-d; if Q is O then d can be an integer 0
to | and Z is the integer 2-d and if Q is O and R' is C.35 hydrocarbyl group

then R? is WC(O)-.
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350r m xtures thereof. M scell aneous The conposition
optionally conprises one or nore additional performance additives.

The perf or RpngRsaedist | ves can include: netal deacti vat Opgr/us2007/083693
detergents, dispersants, viscosity nodifiers, friction nodifiers,

di spersant viscosity nodifiers, extrenme pressure agents, antimear
agents, antioxidants, corrosion inhibitors, foaminhibitors,
denul sifiers, pour point depressants, seal swelling agents, wax

contr ol pol yrers, %ﬁ’h@o Qf'{htglatrlrlggx I8 Mﬁfd%}g efzﬁggfcgg?l mﬁiateic{' polypro-

m Xt ures thereof. anoun i ona

per f or mance atigliengaxde 1@2'@6}71%’%9%%111})1%5%%161’ ohCEACEBAR r¥B2basts (Cizis
ranges I rom Oai}bbh(?'lbihﬁlaze'ﬁ Mlyﬁfb@?leﬁe&(ld%Zf/Qél)oetﬁ& -, H01il TRE acid tlnlti-
conposi ti on. e er, pet nce "addi ti.yves
may be pr esenflp%"c’E1 |PPP3%§°I%Y8‘FH?8W‘1F3?£ ?ﬁg e%?rhglr ELF‘ loﬁ’ﬁéaﬁ%%p By élgo’i%
be presént i n(Hrif’r)ee’fbm‘ftablmmLfmtt:s acig| %star,vglytcrobdm&ﬁam tétiated pobypeopylene-
embodi ment, taﬁdeqapggy R E Ao PRchd) @c&PHﬁ@aﬂEd gbﬁ@@; I YRRExidd333-34)

amount. |f the 8‘{7{% ent’ invention n@g concentrate
(whi ch may beSConBAEI2HY PRALASH ‘é.’lf?‘BY mejdmft’&FeﬁHPq YPraRgrReaside (42-
part, a fini skdstarinl iandll, artbobo! inittptédpdlyplopyleh bexidf2202 Hfetlidhallow
additive of theg.i @?/Qe&?é ,O0n and/or other additional performance

ya
addi ti ves in an-ol | ubricati n%zw scosity and/or liquid fuel, to
di luenti¥oi | is in Theseplwgulais @o:beontds Tomgbe ssactien ghe fattpacid such as

Ant i oxi dant s 1allCd)1lll d&tmbeQE?OlFM)QtHakthCtaé haivaire of fEHY RIS lﬁ*@ﬁlommately
ol efins, hi nd(?lr TP(pFIl&elC an Icpon%e l ?‘engupud?’r sqr?taer %?Etéll%\?cigucﬁﬁﬁ FIS tﬁe

or overbased wt'oni an. or Wt OnT &, "PAsi%

al kal i ne eartlﬁll?ﬁh@ afrfafis eide proderinaseky stdnrion palortinandolsic Witbn!ataé@)hol
sul furi zed ph@ﬂﬁi@&d ;ﬁﬂl&&@&%@ﬁ as arygﬂwxérfé Al tt@“ﬂ%ﬁ’é?ﬁé‘é?aﬁcab%c
nono- gl d/ or th| o SIQ_F@H C gam ds %%ﬁg‘e@( lso b d
al kyl saPi cyl af é%l séﬁs gne sulfonic Jeid, o t ‘?W(l,‘ftﬁ%léan also be made
N- substi t ut edfrbmnt@e chadtion alfk@pedrolsdiotiati midpropglene loxidesinpihs tpeekence of
treated versigmifereof, post-treated dispersants include those by
reaction with urea, thiourea, dinercaptothiadiazoles, carbon

di sul fide, al dehydes, ketones, carboxylic acids,

hydr ocar bon- sﬂﬁsalfiimhtieaii@@isbmﬁig 30anhydri des, ni triles, epoxides,

boron egnpounds, Q?%BQQBH%FQH@ %i%?&rt 1nvent1odArLtahV\'8&{taﬁlg?iﬂt il of

i ncl ude: netal  thi opho at es, especi
di al kyl di t hi oyhEeaHg: sscoHios gsr PE alcil %brec@ilég svighosiy| includey @gfural or

ph_ozphl tes; aytiehiosplor ob- 1abmaainlgl ﬂ@c@ﬁfﬁo&w iderie&d efém (ﬁy@@e&,cm@d
am aes

ing a gani
and pol ysul fi Jdrogenm%ﬁ thyarggglenz dltg%ﬁll de,’ neg E‘E‘ﬁl T(%Egﬁiy?;l 5
di sul fide, dibixeyes tthereafsulTnians, erbodiment, athy oil of lubl‘lca‘fmg viscosity is a
25 carrier fluid for the dispersant and/or other performance additives.

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

30 Tropsch hydrocarbons or waxes.

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 1, II,
I, IV, V or mixtures thercof, and in another embodiment API Group I, II, III

35 or mixtures thereof.
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butyl polysulfide, di-tert-butylsulfide, sulfurized D ets-Al der
adducts or al kyl sulfenyl N N-dial kyl dithiocarbamates. Extrene

Pressure (%Bhro@@eixks | nclude: chlorinated wax; organi c pgylfshiepssasd
pol ysul fi des, such as, benzyldisulfide, bis- (chlorobenzyl) di sul fide,

di butyl 5 tetrasulfide, sulfurized nethyl ester of oleic acid,
sul furized all kyl phenol, sulfurized di pentene, sulfurized terpene,
and sul furized Diets-Al der adducts; phosphosul furized hydrocarbons;
and netal thi car amat es, such as, zinc dioctyldithiocarbanate.
Friction nndiﬁ‘—%?-g—?%w an ude: fatty anmines; esters, such as, borated

glycerol 10 est eﬁ%ﬁo E{fpbﬁ 1095%?{13115?@' gé&ﬁﬁ]ﬁds% ?é’cgr a?ﬂorcgl g&cﬁﬁ&llal

nonool eate; fatty p
borated fatt ;Peéfam@%sa ditigesey | élfbéd PREPIy2IeRi ﬁé@ltlv%r%‘@edméll%xw%led

fatty am nes dem@tvatoraahét&g@ﬁtsf alﬁstpysrsaﬁﬂsdslscﬁat)i )mddmﬂiéia,z efidtid@Sinodifiers,
condensatll on dusHist ,Shee RRNALLE 89.% 300061 bt SaspelyBmAcS
i ncl ude: hydresteridents @@E@ﬂlmniﬁbmmstfyérlérﬂ@hlbbfatfacﬁ@néﬁﬁefs pour point
et hyl ene- pr Ombﬁgﬁnﬁo|sé’sz%ﬁx%lhr%°£@é‘n§ﬁ%&%&ol BYBEReE 848 dnhibitors, gas-
styrene- |sop E tfg!&:hﬁyg) ? ggt ed.i soprene polyners,

pol yret hacr yI"8f'& 3¢ &Pg XUFGAFSPhat e acid esters, pol yal kyl
styrenes, al kenyl Tar:yﬂot&iommigaeCE¢MUehe)fcﬂwohojdiﬁomi pe::rfqraiaeéd rgditive
pol yal ky! met haghyhalGte@nfofah 815l baiR! eh d&s%ﬁﬁﬂh%%qg'ﬁtvw & 0. t01

copol yners. persanf Vviscosity fiers ften ref
as DVM i ncl dde® W%@t"f%ﬁ’a?f ?@dcwwﬂ% rethopgh, %%%Fr@re oF the Sthcr
et hyl ene- pr opytfeneamcepdiiyives salyhat prasewne ibeetonimog forahalotlze pevtbirhariche

react fon brodiekinel T SNl af AR A AN R, il Gyt hacr il ate

functionaliz i de
copol ymers react eéf RRE FTHR dipsHethe Composéb)ﬁ]r e} bd in ri‘hi’%]ct?’é#aée ifpEpigge;

octyl apj ne oatmnoat B the gReRAs aivle@trbrphﬁgllbktﬁl the fdﬁﬁl%ﬁ‘amdnc&uﬁﬁé (WwBich
acid or anhy%aydl?e Q&QR@FE %;[flg‘}/ agcf Ju Isolilf;E) ?or{nugrh e\&'&%lé:ﬂ %Ir gr% Ipare’c,sa *mshed

pol yam ne. tors™ne errv
di merc apt ot hilgicanbprd/on liguig-fugt thea@@mqfsthe additive of the invention and/or

, benzi m dazologfer AdailsyhidhdrfvrRBLNZ 4 d¥i18E Qh @8 QTil of Iubrlcatmg v1sc:051ty and/or

e
AR R T R e P R A
acet at &l Antioxidbetyul isthder snélpbdanden pditecipheaesgl yodphgjsed
pol yet hyl eneo@ﬁnqe%m&?@d)lmhegylcﬁﬁﬁen%n%@s apekefRhRY iffi8de neutral or
oxi de- propy! %ﬂr}grbgé(eldd?\?evp omgrrlr%rrsnonplgewtoman, basic salts of alkali, alkaline earth
and transition metals with one or more of phenates, sulfurized phenates,
sulfonates, carboxylic acids, phosphorus acids, mono- and/or di- thiophosphoric
25 acids, saligenins, an alkylsalicylates, salixarates.

Dispersants include N-substituted long chain alkenyl succinimide as
well as posted treated version thereof, post-treated dispersants include those by
reaction with urea, thiourea, dimercaptothiadiazoles, carbon disulfide,
aldehydes, ketones, carboxylic acids, hydrocarbon-substituted succinic

30 anhydrides, nitriles, epoxides, boron compounds, and phosphorus compounds.

Antiwear agents include: metal thiophosphates, especially =zinc
dialkyldithiophosphates; phosphoric acid esters or salt thereof; phosphites; and
phosphorus-containing carboxylic esters, ethers, and amides.

Anti-scuffing agents include: organic sulfides and polysulfides, such as,

35 benzyldisulfide, bis—(chlorobenzyl) disulfide, dibutyl tetrasulfide, di-tertiary
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poi nt depr essant si ncl udi ngest er sof mal ei canhydri de-styrene,

pol ynmet hacryl ates, pol yacryl ates or pol yacryl am des. Seal
swel | agent\ﬁohd@%é@g@ Exxon Necton37TM (FN 1380) and EXXﬁeT,MS%J;@SI%%
Seal GI|. Industrial Application 5In one enbodi nent e present

invention is useful as a liquid fuel for an internal conbustion
engi ne. The internal combustion engine includes spark ignition and
conpression ignition engines; 2-stroke or 4-stroke cycles; liquid

fuel I d i t

i ectt o and®Saf BEPEEEe! BLERCHATa o ST O Rl AR 83damgr atin
light (e.g. péﬂslﬁ@ﬁbertﬁhﬁ)iyl dithiegsdbdmesdssy duty (e.g. commercial truck)
engi nes; and engi negiéHe Plashrwith) Bg/éiwﬁ@rula@ncm%d@&ﬁw!ayd&@&%Qemdes
[uel o, and XLl 89, IRTECl, wg%g%eﬂﬁéqiﬁﬁémlg-<§§5?%‘é5eyé Tl Shbury
af t er t r éat nentetiamdfideli mglfurwede maty! cetial pHtgleioxaddf isolfurdzddakfyiphehlids
absor bers andsmﬁﬁfr&'e}{s&lﬁpnt%t al g gﬁd?gaq?é}l%n aﬁ&‘tsﬂ fﬁﬁ%h B%IE' GHl2L lucts;

traps 15 optionally e y|ng ne cat var|ab e va
timng; and i Rjserrohfufiz r\llj’dé‘?i-‘&ﬂ%‘)é‘tse 28HapicHy. thlocaf bamagesq igehes: Yzinc
enbodi nent, ttiecpidgesdarbamwaaiti on i s useful in coatings, inks,

m |1 bases, plasti C?n&ﬂ)ql rﬁg&ﬁ%% 1n<?1§18§ Cﬁaﬁ%ﬁ%lr@ g%&téglsuc 2 %IoBeited gfmgerol

especially offset, gravu on cura
non- aqudous CceSEH IéamQIO‘i‘SEW%@%EIQfé%TOI supleas, glyopral aprnoelsate; fizjty phosphites;

doct or - bl ade, fagpyt mau@ma@dfattm Goiides; okl oyt )ép&u@ésoa.ﬂmted fatty

conposi tes, cosnet a astics
Addi tional |y, drfuﬁleb’c ﬁﬁtezddta ﬁ((%yl(%?ed ﬁagtypta@éréeﬁt ni‘%%eﬁatli ﬂ? ifatty feoids; fatty
ef fective di siseidazadines;orongdensagion erdusuSr@ﬂoaanbngyla: pavdsi oyl avkyaboldng-
in an organicp a?%ﬁm Eranplins safs FulibAPlRpRAMid dGed. ate solids are

SO

pi gnent.s for i nks; ment s xten ers 5 and fillers for

pai nts 1gnd pl astic &y |Hé‘fdé§er8| é‘}?@f‘fﬂ gg,en&ﬁfzil capolpmetnofnpiygene-
agent s and t ekttadienaukiyi¢mrprepyltne psigineenroywibatenss, hiydkogenated siyhak-
sol vent appligahi.00 p%Yﬁﬁ@rgB hgél%lglega?c(i qgcgj%ﬂe ?gﬁ/ﬁger?ng?lgmethacrarlate acid

i nverse-emnul sion dril ?
cleaning flui ¥ ersspﬁ?lﬁ’ﬁ‘iﬁf 24g @cide PSifiSe PREERL aﬁlt‘éren%garlnlé‘iqyé gl é‘PTiJHSfﬁCd
and magnetic dlen&)rcdpdsigrrwmjlIﬁ),lycﬂbibﬁﬂ?Spcﬂjthyl&&:ﬂgﬂcﬁgﬂsms Sindetsters HF GRAIHON

and borngn forﬁnqlg,aﬁ hgygenrpctogg and bi oci des, agrochenicals and

phar naceuti ca are a dS as di Spel’SI ons in or gam ¢ nedi a.
I n one enbodi nent Dltsn%rsamv‘éﬁ%qseim preificgedofct gMsEsilt jo0as dmm. gichyle:

(i) a parti cuﬁua&@ormbw ipolsiolldfirdN for gaﬂhﬁerrediywﬁe lﬁrﬂﬁylélﬁd o (ﬂymers that
quat ernary a

Seat e oY R ot TR Rec o Sl R o R Py fabid en

am no group; midge: a polymethacrylate functionalized with an amine; and styrene-maleic
25 anhydride copolymers reacted with an amine.

Corrosion inhibitors include: octylamine octanoate; condensation
products of dodecenyl succinic acid or anhydride and a fatty acid, such as, oleic
acid with a polyamine.

Metal deactivators include: derivatives of dimercaptothiodiazole, 1,2,4-

30 triazoles, benzimidazoles, 2-alkyldithiobenzimidazoles or
2-alkyldithiobenzothiazoles.

Foam inhibitors include copolymers of ethyl acrylate and 2-
ethylhexylacrylate and optionally vinyl acetate.

Demulsifiers include polyethylene glycols, polyethylenc oxides,

35 polypropylene oxides and (ethylene oxide-propylene oxide) polymers; pour
point  depressants including esters of maleic anhydride-styrene,
polymethacrylates, polyacrylates or polyacrylamides.
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WO 2008/ 060888PCT/ US2007/ 083693 b. quat erni zi ng agent suitable for
converting the tertiary amno group to a quaternary nitrogen.

I n one enbggipRMkoss he organic mediumis an organi ¢ | i Glgipflis@do7s3693
pl astics nmaterial. 5l n one enbodi nent, the conposition as clained in
claim1l wherein the organic liquid conprises at |east 0.1% by wei ght
of a polar organic liquid based on the total organic liquid. In one

enbodi nent, the particulate solid is a pignment. In one
enbodi nent, the i n thg O
Tocompr i si ng.a. partrcoral aBbly 8y EaRel niod BinC AT Fsbl 3R o

quat er nary anfiearalfesldPd. whi ch conprises the reaction product of:
a. pol yal kene-substituted am ne having at |east one a tertiary am no
b. quaternizing agent suitable for

group; and g el Applicatiin |
converting t 0 group to 15a quaternary nitrogen.

The binder is a pgj gﬁr@&hﬁomeﬁ{ i ?reee%m\»%nﬁé gu{ggfunqsahl uRCARPR) bhon

on vol atilization of the organic I1qujd. Binders are MEr i G
material s i néMGURhGORIRHON e%ﬁi’&e sﬁ‘t‘eh’élﬁrﬁaln%ﬁr%[iﬂ}sﬁ% engﬂleo‘ﬁ‘él“des spark
enbodi nent , b@ﬂdemandMDhmdBmpﬁhgﬁﬁEhh%@ﬁmyja%ﬁﬁkeﬁﬂﬂyﬁﬁ&éﬁﬂbﬁsﬂhqud

ot yesters, nolyUiehiansh Ay diiecholY sl JRieENBL! 967 SHEN@S ana

cel | ul ose, and €l ns
t he binder c&RbYECtRE &9 émiori Frit ped @émapptqrmys@msmgbt ﬁa&npam@rgﬁba@réd

on t hel(armuntan@fheraaytdl@yl(atge c@ﬁﬂrﬁeﬁimamﬁﬁk} Bﬁ@n@@o%d eRgifed MadledORYUM Or
nore than 40% bon and 1 J2ne . nq q T % L h%’ IOVI%ES
a mill-base CSMSSFOPRGS B%Py DETOSA L 8 Pilﬁureaﬁ SFQfarie TRRE B End
a quat er nar ybammtn(pﬁjmtegatpd whiigshonsoyystems incorporating such elements as; EGR
systems; aftertreatment including three-way catalyst, oxidation catalyst, NOx

absorbers and catalysts, catalyzed and non-catalyzed particulate traps
15 optionally employing fuel-borne catalyst; variable valve timing; and injection
timing and rate shaping.

In another embodiment, the present invention is uscful in coatings, inks,
millbases, plastics and paints, especially high solids paints; inks, especially
offset, gravure and screen inks, radiation curable inks; non-aqueous ceramic

20 processes, especially tape-coating, doctor-blade, extrusion and injection mould-
ing type processes; composites, cosmetics, adhesives and plastics materials.
Additionally, the composition of the present invention is an cffective dispersant
for uniformly distributing a particulate solid in an organic medium. Examples
of suitable particulate solids are pigments for solvent inks; pigments, extenders

25 and fillers for paints and plastics materials; disperse dyes; optical brightening
agents and textile auxiliaries for solvent dyebaths, inks and other solvent
application systems; solids for oil-based and inverse-cmulsion drilling muds;
dirt and solid particles in dry cleaning fluids; particulate ceramic materials;
magnetic materials and magnetic recording media; fibres such as glass, steel,

30 carbon and boron for composite materials; and biocides, agrochemicals and
pharmaceuticals which are applied as dispersions in organic media.

In one embodiment, the invention provides a composition comprising (i)
a particulate solid; (ii) an organic medium; and (iii) a quaternary ammonium salt
which comprises the reaction product of:

35 a. polyalkene-substituted amine having at least one a tertiary amino
group; and
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prises the reaction product of: a. polyal kene-substituted am ne
having at | east one a tertiary am no group; and b.
quat er ni zi Rgo 3@SPdoseuUi t abl e for converting the tertiary i

to 30a quaternary nitrogen. I n one enbodi nent, thgéﬁ%}??;g%{iéékﬁén
organi c pignment fromany of the recognised classes of pignments
described, for exanple, in the Third Edition of the Col our |ndex
(1971) and subsequent revisions of, and suppl enents thereto, under

t he chapter headed, " Pi ts:" | es rgani c_pi nts_ arc those
35 fromthe azo, dP'sazg(,HElg%ﬁl .ienrgsEégéHéz%m? I‘lel g? na?lbvg,rgri‘ggg%ttﬁrrn&%,ammo
i soi ndant hr oné&touane BANelsrrRneg nitedgehr aqui none, i sodi benzant hrone,
triphendi oxazi ne, HUbNPEHDARARNANEE BItuhR! Q6K BRI RUnSHELRS 1i@RPECE JdsY
copper phthal gc anj ne and its nucl ear hal ogenated derivatives, and
al so | akes of "stPa*8hsi ¢ and mordant dyes. Carbon bl ack, although
strictly inorgani cin tweheveslimonts the &empositomgancleinpidgineelsim i wlesein the
di spersing pr €S, ] i t fgaa]gu' i :

pht hal ocyani nglgé%igsiﬁﬁgil g(lghlri 1 cg%ggﬁgpdmablyo%giggf%es, l%roﬁjggggg%qﬁlﬁa%ed
di sazos, i ndaf? thstRiabAegamcigwidant hr ones, qui nacri dones and car bon
bl acks. | nor pasmenaeidirdant] the lpagnlgxtdbiigraspigaentf i | | ers, such
as, tf'il ¢, kaolin, & $11ecgmb<pcﬁﬁ%}1?§h9ﬂgzeﬁﬁgﬁ ﬁroﬁ@{st% Cgfn‘?to(ra i]:%l%a 581?11 gsition
material s, such as, alumna, silica, zirconia, ti gr_n a, silhrco
nitrided bor ofPTPtsRg @, Patipplainsadids Bndergamerlinvidar thinflsr andxeguaternary
si l'i con-al um fhhehitint s410@E i cARdmFekal the réR084 BsduBestt | cul at e magnetic

10 materials, such as,; the magnetic, oxi.des of transition nmetals, .
especially iron and 8%%%35%5 ég%%te%élmq E‘%‘é‘ﬁg,ag@%ﬂn%%%ﬁ“ﬁ%&@éﬁo
iron oxides, ®@Ppiant oxide, ferrites, especially bariumferrites; and
metal particles, espgeitahidnsBidkkiitatid & coll&GHBE theCRRBYY amGRPASL, &N
al |l oys 1tshereof. Itn one .enbodi nent, the organic nedi um i ch can %e
present “wi t h t R&HPEIYTYHBES i on of the reaction product of the

i nvention and partTleubiatier sad pelymiesic angibaglt ¢apsbleatierindihg the campsdigon

embodi ment - g, gEigaRLARoRRAHELAARNEAR BIURN Eoldofhdc HIErNIABLS-
liquid may be a nonréﬁ)o%]%r or_a polar organic liquid, I'n one

enbodi ment, ngA- HHP gSFitRetiG gitdielar elnc GRp iR iBeH ditkdery include
al i phatic gr lquﬂﬂmeﬁh)an@ﬂeit%, gjbmr)ﬁeliiibs,rp'@@dst@& Iid’llﬁfreﬂhﬁnes]'hﬂtyﬂ@,gpcﬂjbdaar
organi 6o 20 | i ' - . ar [ roc ns._ ..
(e.q. t28I uenedhgﬁggi?'?g%g;&gﬁ}%%?%gagﬁé}%gﬁg rrgﬁ%lfsl_cgﬁ%(r%%%%rgbgnng{e‘&g@ (?dl_
chl or obenzenemert; t1s indassas baSreseh igrthe sompeRlion ponotsdhen dplbddsed on
al i phati c hydheamiohenst f2ticulateisoBar mafeckhii a0eNeshord 1HBAZHO% or more than
hydr ocar bons £RP aining six or nore carbon atonms both fully and
partially saturated), halo enated aliphatic hydrocarbons (e.g. di-

25 chl or onet hane, Te#gnpembperratiihe iivgation htayides@rmill-base chinprisigtrare- )

and napgral newdAelsahid,04efas® ki ant Q0GLAGN 8ryOlhmostn] 5AVSMiQ Lom-
i nseed oil, tergﬁ%es %ndd% A rLF..des). I n one énbodi nment,

t her nopl ast i PTPESHITL TR 8.”“38 yol efi ns, pol yesters, polyanides,
pol ycar bonat es, pal yprlgtikemesibspoitgds eyirenhasng pol lydstainie) adeyibat esino
cel lul oses angd,ggld.yl ose derivatives. The conpositions 30 may be
prepared in a nuﬁ‘g}gr of ways but nelt m xing and dry solid bl ending

> Yy St (
are typical methods. TYHCTREEHS 2EFN $HBRDLOH GAN YGRS thed§rtiapnimime Honefo
i ngreddénts, oqratexagplikoganesi ns (where these do not al ready

ant' - sedi ment at | ond pgefEOU Ty, BLORY B an ALl BIARLRIER oy of the o
rhcol ogy nodideneed clasessefimgments describgh ofos caemble oy heaffdrdobdision wd the
35ti ves. Colour Index (1971} and subsequent revisions of, and supplements thereto,
under the chapter headed “Pigments”. Examples of organic pigments are those

35 from the azo, disazo, condensed azo, thioindigo, indanthrone, isoindanthrone,
anthanthrone, anthraquinone, isodibenzanthrone, triphendioxazine, quinacri-

done and phthalocyanine series, especially copper phthalocyanine and its
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A di spersion may be prepared by any of the conventional nethods known
for preparing dispersions. Thus, the particulate solid, the organic
medi um  angobh@dissPer sant may be m xed in any order, tﬂ&q,l{;gizg%}dgﬁ%

t hen being subjected to a nechanical treatnent to reduce the
particles of the solid to an appropriate size, for exanple, by ball
mlling, bead mlling, gravel mlling or plastic mlling until the

di spersion is forned. Alternatively, the solid may be 5 treated to

reduce its partjcl i i,ndependent | ro.hn adm.xture wi.th either
e or gant ¢ Mubleh FaPk e lRERERRE D R Py ST L oy sl s,
i ngredi ents tGrebribblanly, altivaghatidctbhmonganiariehpedsngorglikaredrganic pig-
provi de the GRMeSih idRersing propdis. CRIPRSdhbAMImSt, HRErBAAS $¥ments are
invention is Hil cularly sw.ai1 dto lﬁtﬂ |1d di ererS| ons. I({] one .

enbodi ment , ?@gﬁ' P EPBFG R L EDPET BB RIS e OB ZeS- {Fa5RP-(P 8 o
70 parts of dhpaes,iaothiratterosed, iqdinagiijorfes eml Oarbot bla8ks.parts of a

conpound of the q%%gérﬂéfsé{li@s'@EEHMH”&%@&%&%EH%Q%Iﬁ:poa‘é?imé}'}&oﬁ&)sil-

from20 to 99 parts n_organic i qui rein parts are by
wei ght and t A& ft ang ghalky partigylate cerapis MatsHAY, sidhasiskpeing; HHs2:
are useful asircbniguiithhid, sk&onpdtrides bosondnitdidd, -shikd@Scarbide, borbs casede,
herein, the "hydro S it t y 0 r "l S
ised ih its OFAE AR BRREEHRRAG! AR mp Bl ndBeElP HALAMg ) fifhads
the ari0 Spedndteraals.spch s, the megseticoordesr of grnsHinnmetalse eypseiallnitmand
dir Sct! y at It aBRefiuig eldh@ameiEF 0.l FOD, I bdaloped ii®n &R R ayilEigm oxide,
predom nant

hydr ocarbon . 20 charact er,. .es of h oca | .
O oupe. el e SRR bR OB R SRR, Sape R fpon
al I cyl or al kétkgl,)cobalicoppdriand @8ogs thewpél oal kyl, cycl oal kenyl)
ety ents srossiambbasiysl BSe natmnse iy o
g1 5 conp FRUREIRR BGAre HAGHHGProQuF L 9icHe S erHEn ABF eI S T o
substi t uent s pl@fics ogetriver Ihomotier renrigllimeu bbe iorganéd negimocan horan or-
substituents 1gaﬁf‘aaﬁqé1;i<<t§1 ThY %?édnﬁ&ﬁ@'ﬁiﬁ rﬁﬂﬁﬁ@%@lbﬁ&o%ﬁr?’ﬂ{lﬁi@(g@ﬁ@ 18 PS

which, in the cont f this invention, dg n o
pr edoni nant | y2 hSRfr GE’QPg’é?FnﬁaPBF“é’O@F PRIy HVIE Rt CquBPYynds pegrgpining
(especial |y ehiptiz godpd,laensic glongs ox yyixatréothyreofie rtapnton,polar organic
that 12 aupdiplishfttedh hoRSalocBRicd Ssbaue nMESGERS, REE IIGBAS aad
hydr ocar bon &hknghthelogensted Reomasiv sdrogrbams; (6.8 ﬁE@ﬁ?b@@ﬁ?m@éi‘%&Fﬁbem
ot her tggn caemrthiq}o@meigeg rﬁaihflfd&ﬁg'dﬂaﬁéﬂfwfp\hbﬁ@ hoowpasess ¢f. g CaAROMANd
at ons. t er gat Qs i e, sul fur, oxygen, niirogen, and enconpass
Subati t uont s SRl BRI aNp LDy O tHAE R L B0 SHhee Mt ERTROERn
no more than fello,angdr péréiplib| sptuneiedipr kelegraatedneliphatin- hyddecsebarisote.g. di-
substigyient  hlokoREthNE $8fHon 32irhIAVERY, ¥hioRdrosit! RAIMIGHORENd §ahd1Batural
Subst ¢ uent s PR DK NPT by cRgEBlg Pl sunfione: P b G e Rehes cafte
of the mat erighlcsridescr [ibede ainovosliment, ithdreroabastic mesine ifhidindd: polyolefins,
formul ati on, tot ne fi ati :
di fferent frgggzte%\tg% tlﬂg{&gfragg’i n;ﬁ%)ﬁ'rglgi);?hggﬁed%%géﬂﬁnﬁg%’an 8&8%%{%?&
ions (of, e.§oly(melhercsylgient pellulasesti gpcaicellvls

SR ARG diTRC o STBRASHANE
sites 3f ot hefaynisd prepires.in Rhember of ways but melt mixing and dry solid blending
are typical methods. If desired, the compositions may contain other ingredients,

for example, resins (where these do not already constitute the organic medium),

binders, fluidizing agents anti-sedimentation agents, plasticizers, surfactants,

anti-foamers, rheology modifiers, leveling agents, gloss modifiers and preserva-

35 tives.

A dispersion may be prepared by any of the conventional methods

known for preparing dispersions. Thus, the particulate solid, the organic
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5 products forned thereby, including the products fornmed upon
enpl oyi ng the conposition of the present invention in its intended

use, may nokobeuspkesepti bl e of easy description. Nevert hghesSerRkises
such nodi fications and reaction products are included within the

scope of the present invention; the present invention enconpasses the
conposition prepared by adm xi ng the conponents descri bed 10above.
EXAVPLES The invention will be further illustrated by the

foll ow ng exa i t 1 vant ageou .
enbod nent s weram A B8 SiRabObbD BHALEN 8 Y[ BT ERER fon veine
present i nventEUActet ey meehaninel fiseiatrb do reduce the perticlepsoftsharsplid ta an
Xr epar at | ?n Ofapﬁl‘blp%ilaﬁoét?k@, &Beeﬁlaurﬂjﬂ%rw agil riﬁn((jrfgﬁ %e%ﬂiﬁigﬁ Igréiz!él HillHG or
n apparatus suit.abl.e.to han .chl ori ne. and, hydr ogen ri de, gas
(gl ag E react orp,YaSEglF é%@l%gt Flti&?let?‘? %&Pﬁﬁl?%}sn@ér?e‘él é’gﬂe“ﬁ’%fﬁﬁw\ﬁ? F‘ﬂfdoglay be
t her nocoupl e) ticated20 redienetstiedtitlo sz dndapehgaitiyxirde siorixtobewsth clther the
| ass vessel | W - . VA : :
Vinyli dene 108%5"&“41&&&12@1‘1?1?%‘?8? 3%@%‘%3&?*‘?2%&9%‘5@%5%‘%@%{’%‘1‘4{1‘{%”5*1%%38%
nhd 1 mole ( 7680c ety vy RaH Ut b Bt loao e HamFSHRTor over 7
hours. The reacti offhé sompasiten ofitlichpresdnt dgentiah id piitRRLyGvaedi@lifuido
renove HCLl. 257 t ant - oL - - : t -
aut ocl ave and%%sﬁgrsgoﬁ? '(L;ic %{\}een@eogll [g%h’ ‘I{flgg%ééygfstiéﬁo%ﬁ%ﬁ%@@g?%%f%
chliorid® 1 nol e of gdakad Yp i hpraneierstsyyte sliddded and the

reaction is heated t@bleOmly 0% BOHatts BOECEMpOIndIBE ite diQtdritiry R@monium
reduction in pressure issaltsge%(@ﬁbe‘léha re_acfc]ii on is cooled to room

tenperature and the pressure is relegsed. Enough Sol vessoTM 150

solvent 30 is added (ebframidd @ P0perny of aceizves lapiditwielaradl parts are by
reaction is stirred unt{vlgighpgmg@e%ﬁmn{mg) -F@§L|J((§ anfodl B- DVMA sol ution

hydr oxi He- sol 074 Si® S8°7 a8 LR RS iy penls s uimlh bt the
product is dried oferudedIcamndhe sefm | 'thededatblyt cubstitac@e| drt Efidreadby!
2%, AL Dy S o hseans R g 8
FENUIS IR T SN K M T
oct acar bonyl ie heatimded rofa tBe Smbletule awd obbdug atedominantly hydrocarbon
20 character. Examples of hydrocarbyl groups include: hydrocarbon substituents,
that is, aliphatic (e.g., alkyl or alkenyl), alicyclic (e.g., cycloalkyl,
cycloalkenyl) substituents, and aromatic-, aliphatic-, and alicyclic-substituted
aromatic substituents, as well as cyclic substituents wherein the ring is
completed through another portion of the molecule (e.g., two substituents
25 together form a ring); substituted hydrocarbon substituents, that is, substituents
containing non-hydrocarbon groups which, in the context of this invention, do
not alter the predominantly hydrocarbon nature of the substituent (e.g., halo
(especially chloro and fluoro), hydroxy, alkoxy, mercapto, alkylmercapto, nitro,
nitroso, and sulfoxy); hetero substituents, that is, substituents which, while
30 having a predominantly hydrocarbon character, in the context of this invention,
contain other than carbon in a ring or chain otherwise composed of carbon
atoms.  Heteroatoms include sulfur, oxygen, nitrogen, and encompass
substituents as pyridyl, furyl, thienyl and imidazolyl. In general, no more than
two, preferably no more than one, non-hydrocarbon substituent will be present
35 for every ten carbon atoms in the hydrocarbyl group; typically, there will be no
non-hydrocarbon substituents in the hydrocarbyl group.
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5 280 bar 1:1 COH2 for 5 hours at 185C, while stirring. The m xture
is cooled to roomtenperature and the catalyst is renmoved by washing
w t h 400nydQfesaeisePus acetic acid. The product is neutdgdhidad ooz
washi ng, and the dodecane is stripped off to yield the PIB al dehyde
and possibly also PIB al cohol. A reactor equipped with stirrer,
condenser and Dean and Stark trap is 10 charged with 1 nole (-9809g)
of the above hydrofornylated PIB plus 0.5 noles of 40% aqueous

di met hyl am ne sol wfs%ﬁto%ll%aég;mggg tlfeolglgperigi’écde%pr%adn&o y}ﬁa n%er%c':t 11
is heated to reflux until no norée water s Penoved, and t

cycl ohexane ithe Fiapbofpsarulsyioni & thak she enmpargels ofadadmal ifgnustiarheay be
azonet hi ne prd@@éi@ﬁt fr6 QRN S ArS ifi8AGE AfllcM IFBr ﬂr@%c&'%ﬂ&hﬂ 1Bh¢ ’Tj?q

25000kPa hydr.o 5i t | t 200C
oo Y AR o Al SR P RUY Reftl R iR SO R, EeTecnl

- Di nethyl sulpf@dletsqﬁmmed rtbergbmnmohiding thal prodede fdmomh tive employingnthe
product of E%@HiBbﬁtl&l 8@9%1&%&%@%9&1&{ &%&éﬁh&ﬁ%@ ot e Misck ﬂ@ass

70% acti ve, rre room.tenperature in a g
vessel and tﬁ%gaﬁﬁ%@fwﬂ%uﬁ* %@eé%.ag‘gsu%nﬁ%w}wﬁg Egqtien arasyfisse
over one ni nateitctudedovithie thhecopmbde rirapysaminnintions aid preddme m#mitmn

mxture is s f n t

bl anket and fegé s@%%?éﬁ glngps%m é%geé*i %@?&?gﬁ%ﬁ%c%e ofi"le{é;ﬂr'seCfeg)&%d
i ndi catbr. ExB#fle 2 - Benzyl-Chloride quaternary ammoni um salt nade
fromthe reaction product of Exarrpl éﬁ_)@_ﬁh&_reacti on product of
Exanple A (W 10 70% activy mmol) is stirred at
room t enper at ur e ﬁtﬁe dnygniiea Wélgé’él ”é"ﬁ‘&r tlﬂ‘ésﬁraﬁ?éinkylthﬁhﬁoHPWH@ eremplgs,
26. 2 mmol ) | svhackdesds domlp paitkalolyeidvanagaousuérebddmpioy Mdelet the examples
quaternary a ggléyc r t i re
for 1 hour u% g{@ﬁ;&?grgggﬁ%lt%éggé@n%ﬁngbgaﬁl e% nOtgﬂgﬁ‘% "f{??gﬂiﬂ
agai nst’ br onocr esol green indicator. 35 Exanple 3 - Dinethylsulfate

quat er nary amﬁams—@&%eﬁgﬁ& bf %l%&@ﬁméﬁ@&ﬂ@m&%ﬁgm @%\4@@{.@' e B

-sr'??r{ggcit Loggg“llrg’g#cvegsel \?\,irThe SoI 0TM 150 sol vent untj |
honmogenous and di Bt FRAZTEHS 6H’é’1"é Og shloging agd) hydrogggyehlopige gas

provi de the ¢glatsaracoy @zr.smsnrmmPSWH Joarrtd, dlha thaam:tw@hfdrshérﬁﬁbeibla)t is
90C f o, 3 hoUSIﬁleH{%qe{o godlhrfx %ﬂﬁ@x&dé s@ gﬂéﬁt T h@‘t%ig{g Br 5'(9 fgfchta d w1th

hours, the mxture is titr agal onocr es een
i ndi cator. 1000g (~1 mole, 1 equiv.) of low vinylidene 1000 Mn polyisobutylene IB)

and is heated to 110-120°C and 1 mole (70g, 1 equiv) chlorine bubbled into the
reactor over 7 hours. The reaction is sparged with nitrogen at 110-120°C
overnight to remove HCL

25 The resultant PIB chloride is transferred to an autoclave and the
autoclave sealed. For every mole (~1030g) PIB chloride 1 mole of gaseous
dimethylamine (45g) is added and the reaction is heated to 160-170°C for 8
hours, or until no further reduction in pressure is seen. The reaction is cooled to
room temperature and the pressure is released. Enough Solvesso™ 150 solvent

30 is added to make a 70% w/w actives solution and the reaction is stirred until
homogenous. The resultant PIB-DMA solution is transferred to a separating
funnel and washed twice with 2M sodium hydroxide solution, to remove HCI
and NaCl. After separation, the product is dried over MgSQ4 and is filtered
through a Celite™ pad.

35
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Exanpl e 4 - Benzyl -Chloride quaternary anmoni um salt made fromthe

reacti on product of Exanple B 10The reaction product of Exanple B
(M 995, 23yvdgonsicisss "ol ) is stirred in a glass vessel Wrﬁr@zo%w@s%
Sol vessoTm 150 sol vent until honbgenous and benzyl chloride (2.8

22.6 mol) is added to provide the quaternary ammoni um salt and the
reaction is heated at 90C for 3 hours under a nitrogen bl anket. At

the end of the 3 hours, the mxture is sanpled and tltrated agai nst
15brom)cresol j
armoni um sal t & 0 fe—teactt ' iis P
reaction prodag€ts #&IeA(Nh 1045 522. 59 05rm|es) is
m xed in a reacti OHIghes'S?G’Illdwet QOMspbetyeermx(HiB) ((600gy, M. 350700.63 )malas),
i s heated up 13 Q&lec%ﬁldtfg %B‘e{lw&arfa BmIE R l%ggvd&ﬁ% 5 GGl a9

0.5 noles) i s r over rovi,de the quater nary
amoni um sal t 2 gf“er qg(g 1't5i 'EfH“E)f‘ ?é:%%é@’g‘t‘lrecgt%‘r% Therpixterperetad e
of the m xtur® re@wnmrednnieadtnmedarfdothe Zatabys3 ih eanicsred THewhshaed woth 4(®ml 10%

noni tored by F&ﬂe@us I&%lgrycﬁf b‘-?]g Ph&dugpﬁlnehgaﬁ%g Wa&lﬁ%ﬁ@%heddodeé&e%s

storage vesse ts're

i ncor porat ed figPeehofiyo isldiheddB, aldshydpend possidy EleampBadcobol wher e

gt herw se expli cithyrehdtth eqlippbd lith JhRRS tdilenst aRH i DDdBSandNStabt Srap is
escri | ONn S er| a

condi t /She nRRERLY AR IO éﬁ&ﬁgfﬁr%@% b oG AR PR 05 meles

are to be unde’fr Q% quesusrbaicthyéamipy S@hlelowﬂi 2.3 bandt 300mUyelodexane. The

ot herwi se i ndieaak&f,is eR&HeL N8 M Ghkx thuPQ{H)%br%' %terrefserréﬁgvéao E&?d'%@
shoul d be mtermr}et ed as bein ci al gra e m

eri
RSP A O O B e P KA TR
mat eri al s whi piedacterororbalrd is waded stithod0gRdney nﬁﬁrebamt’emOOkHa hipdrogen

comrer cisal  gr gdg, al&R\e@d\('% Mat fd?)@C aggpun Eorgfs Rl -sgi‘\ﬂ%pérﬁé) %@’é}g{é‘r}cuhﬁ,

presented exclu e sql vent or 1 uent oi
customarily pY‘éEdléIi‘ﬁ hierﬁ”taﬂé %%r&f?‘g‘l tmaterial, unless otherwise
indicated. It is to be understood that the upper and | ower anount,

d t {
ng’grenegn Srr Akl OnbibM U S S&hhOLhiRa ei&%&n%@yfx%&dggﬂﬁp @{g‘?nlgaﬁf[yfrfon} the
i nvention canreﬁgl%ler&d‘t‘@g@tﬂ%émprfﬁ{\h ranges or amounts for any of the

ot her abenents. ASIhtSﬁ’,dctﬁkﬁ’f gtdluct BEERXHR 1e5§r @rrn5104§0me%5£dtﬂg 41g, 27.5
essentlally o sron of substances t

he Jincl
material ly af 5& rgél g k-l nén\})eefam farhét 8PSt T Es &ndttﬁgn Chmettyl
conposi tion Lmrﬂietraf%bh%ﬂ - amireel) is widad dvepwiisi aver ofhe minvsrpagpriderhe

conpr i si ng a Qb BER A mBAREN NN BR) FhdBi BRnFONPEiSES af Bsorh 88Ah4IMre
product o for 1 hour under a nitrogen blanket and is sampled and titrated against

25 bromocresol green indicator.

Example 2 — Benzyl-Chloride quaternary ammonium salt made from the

reaction product of Example A
The reaction product of Example A, (Mn 1045, 70% active, 41g, 27.5
30 mmol) is stirred at room temperature in a glass vessel and then benzyl chloride
(3.32g, 26.2 mmol) is added drop wise over onc minute to provide the
quaternary ammonium salt. The mixture is stirred at room temperature for 1

hour under a nitrogen blanket and is sampled and titrated against bromocresol
green indicator,

35
Example 3 — Dimethylsulfate quaternary ammonium salt made from the
reaction product of Example B.
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5a. pol yal kene-substituted am ne having at |east one tertiary am no
group; and b. quaternizing agent suitable for converting the
tertiary agbhngosd@d® to a quaternary nitrogen; wherein ddi9s2007/083693
guat er ni zi ng agent conprises dial kyl sul fates, hydrocarbyl epoxides
in conbination with an acid, or mxtures thereof 10 2. The
conposition of claim1l1, wherein the polyal kene-substituted am ne has
a nunber average nol ecul ar wei ght of 500 to 3000. 3. The conposition

o L. o) Ay S B SAR MES o0ky 50L M

pol yal kene-substituted amne 1's deri T (

The conposi t istaredfin amjassyessst withdilaSolvessp 3, 150uotvsat uetdrhomogenepseand
fuel which | ity GuithateOPNBSEMPRE fHoE) i Qdddd@o GREPAS! the Ofla@fimaRY
one of clains_1 ta 4, Iturtd%r co rl.sglngdfa fS{ ggdfj zgr. 6. The .
conposi tion GFBIRIVBAES P TFFRIN foheted 4 40hk Ot d RSPTSTHIGT AMitEegenos
| ubri cafi ng Wladesi Ay theognd of th¥ehmuspbs ntiktore of saznpyedoaral wifated agarsstl
to 6, further,gaRtisitnangRmaenent selected fromthe group

consi sting of netal déactivators, detergents other than those of
claim1l, dispersants, viscosity modifiers, friction nodifiers
di spersant vitSE8RIE (hlogde (quaternarg cammgniyay sakt made ; from

= < - ':“ =
agents, 30 apddtioxipedicsof EariglsiBon 1 nhi bitors,

fm i n1hi i tos,
denul sifiers, pourspai.nt.: de l i t .
cont 1 ot pol yire o, TLEca- ik PAige Bf %é‘gs-%ﬂi " i 0410, BORE 2.8 Mo s
mi xtures therséprd iBa ghse vesapoihtllafobessd aild0molgRerrilhompgenous and

conponent i s tafizyVeklbaded2¥eEet 2.6 CaMo® Nt NGddet BN 9eRlide Zh&Cquaternary
di al kyl dithi %qur?os url]r%ts% and %‘(c;[alé{ig'\l? ist Qe%%e%ogt 90°C for 3 hours under a nitrogen
blanket. At the end of the 3 hours, the mixture is sampled and titrated against

15 bromocresol green indicator.

Example 5 — Styvrene Oxide guaternary ammonium salt made from the reaction

product of Example A
The reaction product of Example A (Mn 1045, 522.5g, 0.5 moles) is
20 mixed in a reaction vessel with styrene oxide (60 g, 0.5 moles) and is heated up
to 80°C. Once the mixture reaches 80°C, acetic acid (30 g, 0.5 moles) is added
dropwise over 2 hours to provide the quaternary ammonium salt. After the

addition of the acetic acid, the temperature of the mixture is maintained for 2 to
3 hours. The reaction is monitored by FTIR. The mixture is cool to 50°C and
25 decanted into a storage vessel.

Each of the documents referred to above is incorporated herein by
reference, Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reac-

30 tion conditions, molecular weights, number of carbon atoms, and the like, are to
be understood as modified by the word "about." TUnless otherwise indicated,
each chemical or composition referred to herein should be interpreted as being
a commercial grade material which may contain the isomers, by-products,
derivatives, and other such materials which are normally understood to be

35 present in the commercial grade. However, the amount of each chemical
component is presented exclusive of any solvent or diluent oil, which may be
customarily present in the commercial material, unless otherwise indicated. It
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9. A nethod of fueling an internal conbustion engine conprising: A

supplying to said engine: i. afuel whichis liquid at room
t enper at ur ii. quaternary ammoniumsalt c e
reaction p&&%@?%g?ss 5a. pol yal kene-substituted am ne hag‘?ng&gw@"é%g
one tertiary am no group; and b.a quaterni zing agent suitable for
converting the tertiary am no group to a quaternary
nitrogen; wherein the quaternizing agent conprises dialkyl sulfates,

hydr ocar byl th an_acid m Xt u

d ti
thereor. 30, AbneoranabRobdibhd PRt antiny o MR Recinnt om seh Giis se
conpri si ng: Afor@ubpﬂew Mgt (betiméem'fdnk&bassmbﬁn@al Siemigilye thé ramgesoand

of lubricati ngn¥ige as eta¥h AL 3t | the 1?19@1{&%%5343(331{%% Salith ranges or
Coerrl Si ng t he react roduct of (f’ gm ne

f' g kene- t Itute
having at | ea¥EOBHE By apy oty gf! 8@6,t5an&5 gsedy %ﬁ{i’é‘f el sxBgssion
agent sdit abl &ohgistigorye@ntialiyg dfheetreits ithe \indmiiow ofr Qibptahoesathat do not

quaternary ni hhRE&fy aYRE! Bl b abfiCariUANRY RhZL 8 istics of the composition under

consideration.
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20agent conprises dial kyl sulfates, hydrocarbyl epoxides in

conmbi nation wth an acid, or mxtures thereof 11. A conposition
conprising: (i) a particulate solid; (ii) an organic nedi um and
(iii) a quaternary anmoni um salt which conprises the reaction product
of : 25a. polyal kene-substituted am ne having at |east one tertiary
am no group; and b. quaternizing agent suitable for converting the
tertiary an1@ﬁugr up,Q @ quaternary nitrogen; wherein the .
quat er ni zi ng ‘agen conprlses di al kyl sul fates, hydrocarbyl epoxides
in conmbination with an acid, or m xtures thereof. 30 12. The

conposi ti On @f cl ai SIth&h?rlglﬁgeQ:LO%?hgr eghY 'n§ c%ladyn‘fprlses

liquid or astics nmateria MPOSIt1on o a|m
wherein the gﬁg‘&ﬁ‘?@ﬂi"iﬁ’épﬁ Honmpri ses at 35l east 0.1% by wei ght of a
pol ar grganic |iqui hdpaReheOS HstitutéPtahiner Bathe At Gaksel. onel‘ﬂer-trlgﬂf amino
conposi tion of ang pne of claims 11 to 13, wherein the particulate

solid is a p
b. quaternizing agent suitable for converting the tertiary amino group to

a quaternary nitrogen; wherein the quaternizing agent comprises dialkyl
sulfates, hydrocarbyl epoxides in combination with an acid, or mixtures thereof.

10
2. The composition of claim 1, wherein the polyalkene-substituted amine

has a number average molecular weight of 500 to 3000.

3. The composition of claim 1 or claim 2, wherein a polyalkene substituent
15 of the polyalkene-substituted amine is derived from a polyisobutylene.

4. The composition of any one of claims 1 to 3, further comprising a fuel

which is liquid at room temperature.

20 5. The composition of any one of claims 1 to 4, further comprising a

fluidizer.

6. The composition of any one of claims 1 to 5, further comprising an oil
of lubricating viscosity.
25
7. The composition of any one of claims 1 to 6, further comprising a
component selected from the group consisting of metal deactivators, detergents
other than those of claim 1, dispersants, viscosity modifiers, friction modifiers,
dispersant viscosity modifiers, extreme pressure agents, antiwear agents,
30 antioxidants, corrosion inhibitors, foam inhibitors, demulsifiers, pour point
depressants, seal swelling agents, wax control polymers, scale inhibitors, gas-
hydrate inhibitors or mixtures thereof.

8. The composition of claim 7, wherein the component is an overbased

35 metal containing detergent, zinc dialkyldithiophosphates or mixtures thereof.
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15. A paint or ink conposition conprising a particulate solid, an
organic 5liquid, a binder and a quaternary amoni um salt which
conprises the reaction product of: a. pol yal kene-substituted
am ne having at |east one tertiary am no group; and b.

guat erni zi ng agent suitable for converting the tertiary amno 10
group to a quaternary nitrogen; wherein the quaternizing agent

conpri ses dlg’il kylA?ﬁgtﬁ(ﬂ%&S ﬂ%g&giﬁ{epl?a:l c‘é&%ﬁhtqgr?eﬁ mg%ggl Redy Lon with

an acid, or i xtures Feot ase conprier fg" % Barti cul ate
solid, an organi Al i qubrlymedosaibenginer nary annnnlun1salt whi ch

conprises the reacti ¢napQdkkich G liquid at m@mtpawﬁm@n&@ubst'tut ed
am ne having at | east, one tertlary am no_ gr oup, b.

quat erni zi ng agent sd ﬂ%ﬁe@larbﬁnﬁ%ﬁ%mﬁaﬁgmmp@smﬁEheefﬁgﬁtmmadgc‘rtcafp

to a guaternary nitrogea; Wﬂkéh&%sﬂuﬁécﬁﬁﬂhﬂd Rgving MtleHORRE | &@ary
20di al kyl sul fates, hydrocar byl %P%xldes in conbination with an acid,
or mxtures thereof amino group

b. a quaternizing agent suitable for converting the tertiary

amino group to a quaternary nitrogen; wherein the quaternizing
agent comprises dialkyl sulfates, hydrocarbyl epoxides in

10 combination with an acid, or mixtures thereof.

10. A method of lubricating an internal combustion engine comprising:
A. supplying to the crankcase of said engine:
i. an oil of lubricating viscosity; and
15 il. quaternary ammonium salt comprising the reaction product of:
a. polyalkene-substituted amine having at least one tertiary
amino group; and
b. a quaternizing agent suitable for converting the tertiary
amino group to a quaternary nitrogen; wherein the quaternizing
20 agent comprises dialkyl sulfates, hydrocarbyl epoxides in

combination with an acid, or mixtures thereof.

11. A composition comprising: (i) a particulate solid; (ii) an organic medium,;
and (1ii) a quaternary ammonium salt which comprises the reaction product of:
25 a. polyalkene-substituted amine having at least one tertiary amino
group; and
b. quaternizing agent suitable for converting the tertiary amino group to
a quaternary nitrogen; wherein the quaternizing agent comprises dialkyl

sulfates, hydrocarbyl epoxides in combination with an acid, or mixtures thereof.

30
12.  The composition of claim 11, wherein the organic medium is an organic
liquid or a plastics material.
13.  The composition of claim 12, wherein the organic liquid comprises at
35 least 0.1% by weight of a polar organic liquid based on the total organic liquid.

29
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14.  The composition of any one of claims 11 to 13, wherein the particulate

solid is a pigment.

15. A paint or ink composition comprising a particulate solid, an organic

liquid, a binder and a quaternary ammonium salt which comprises the reaction

product of:

a. polyalkene-substituted amine having at least one tertiary amino
group; and

b. quaternizing agent suitable for converting the tertiary amino

group to a quaternary nitrogen; wherein the quaternizing agent comprises
dialkyl sulfates, hydrocarbyl epoxides in combination with an acid, or mixtures
thereof.

16. A mill-base comprising a particulate solid, an organic liguid and a

quaternary ammonium salt which comprises the reaction product of’

a. polyalkene-substituted amine having at least one tertiary amino
group; and
b. quaternizing agent suitable for converting the tertiary amino

group to a quaternary nitrogen; wherein the quaternizing agent comprises
dialkyl sulfates, hydrocarbyl epoxides in combination with an acid, or mixtures
thereof.
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