preparing.;gdditives for use in normally liquid fuels and gfgggg?ﬁ%s

described.,in : U S’ -Patents 2,892, 786; 3,087,936, 3,163/ ; ,&?g%%pz;

3,189, 544; 3,215,707, 3,219,666; 3,231;587; 3,235,503; 3,272,746;

3,306, 907; 3, 306,908; 3,331, 776; 3,341,542; 3,346, 354; 3,374,174;

3,379, 515; 3,381,022; 3,413,104; 3,450,715; 3,454,607; 3,455, 728;

3,476,686; 3,513 ,095; 3,523,768; 3,630,904; 3,632,511; 3,697,428;

3,755,169; 3,804,763; 3,836,470; 3,862,981; 3,936,480; 3,948, 909;

3,950, 341; 4,234,435; and 4,471,091; and French Patent 2,223, 415.

U. S. Patent 3,216,936 describes nitrogen-con- taining dispersants for use

in lubricants which are obtai ned by thgﬁreaction of an al kyl ene am ne with
c

an acidic mixture consisting of a hydrdcarbon-substituted succinic acid

having at | east about 50 aliphatic carbon atons in the hydrocarbon

ronocar bowyl | o Sbka COREORITAPNBe AN R: FPRETaaRy 4 TR Tt ur at e

aci ds such as acetic acid, dodecanoic acid, oleic acid, naphthenic acid,
formc acid, etc. Acids having 12 or nore aliphatic carbon atons,
particularly stearic acid and oleic acid, are described as being especially
usef ul . U. SThipgtigifie ti g s okt afd t9, Poy el Balds crpprositions

conposi ti ogsgprepafedcbyonast el | BEmPBRAt idMG PEbipr LaINgXWai@ aghdt
esters with nono:_or polyc rboxxli .acid a Iqéin agents. . The .. _
Coposi 11 oRETBPRALLBBEal neler SUPERAPPEY (0! BEATSBTRI SRRSHALIY sahtsiPn
IubricantSWaﬂérfLudmnlsions whilch, Patenta4n642w388rdisehnsesidbspgtpent
ool CorPoBhALEREyERLE SBperSatile, BUREPBRE S e AT CepbbhLecr
sol ubi |l i zesuisabhe feactilom sppiication. These functional fluids may
pe used for manyv applications including, but not limited to,
metalworking, meta finishing, metal guenching, heat
transfer, mold release, and hydraulic applications. The
utility is determined by the functional component or
components added.
It is important to distinguish the oil-in-water
emulsions of the present invention from water-in-oil
(invert) emulsions which are used in applications such as
emulsion explosives. The two types of emulsions have
distinctly different properties. Oil-in-water emulsions
generally feel like water, lose water rapidly, and generally
have the properties of the agqueous continuous phase. Water-
in-o0il emulsions generally feel like oil, resist loss of
water, and generally have the properties of the continuocus

0il phase.

Hvdrocarzvl-substituted carboxylic acylating
agents having at lIeast about 30 aliphatic carbon atoms in
the substituent ars known. Examples of such acylating

agents include the polyisobutenyl—substituted succinic acids
and anhydrides.. The use of such carboxylié acylating agents
as additives in normally 1liquid fuels and lubricants is
disclosed inm U.S. Patents 3,288,714 and 3,346,354. These

acylating agents are also useful as intermediates for



product' of a polycarboxylic acid acyl ating agent having at |east one

hydr ocar bon- based substituent of at |east 8 to 500 carbon atons with at

| east one pol y(al kyl eneam ne). The reference indicates
that these dispersant salt conpositions have good thermal stability
when m xed with a surfactant or a hydrophilic organic solvent, and that
they can be used with aqueous solutions to disperse various fillers

i ncl udi ng carbon bl ack.and to sol ubilize various fluids.

Ni t r ogen- cont ai ni ng, phosphorus-free cé%boxyllc sol ubilizers useful in
wat er based functional fluids are disclosed in U S. Patents 4,329, 249;
4,368, 133; 4, A55P2T7Ng4a4aitiNes Hrr qaggipoRormpidse Lbuubd| frels and

made by react mgrﬂ:hnaé | gast deeceahd@xyhnC agidgl, acphebhig a@erﬁgdﬂaz\@dlg at
| east one hydrocarbyl substituent of from about 12 to about 500 car’bon

atoms with (IP)y08&¢- g%ﬁst 3nd6eaPORy (Rydr 8x§#P2subst Byt 4y drocdrbyl07
?m) ne, (?) ) hydrexyl sssubSBl botedspol yéhydsosatnt;ylt @xmhgqr’radte)gt <hzf tm cbfoavm ng
a or Cc X atents Lndl cate a rererre
acyl ati ng agghtég Pgde 8ggugggrtugegig 3C?HIC a34&s35ﬁ'anﬁy&ﬂgué§4'such
as poly|sobutenyvo$am5t|t&tedl$oeebn|c anhydoitde, 3grdot,trals t he ars4es07;hat

are useful ingluyud . pr 5 gonga d-terti noI such
as di et hyl et hghgrgh?%g an%n% éf urggé o? 5 et’E [rét h%hgl 25 a,légq 2&9(999%4,

et hanol ani ne. 3. ¢ﬁeseléblu%vﬁ?ieﬁgBare3u§éﬁuﬂ6Bm stﬁ@ﬁsﬂﬁ§,0|Bn§aﬁﬂﬂﬁQ,
wat er -insol ubbegkungshongl o3ddisbbyes, bRsVaber:- Baged , KUAGt 04 f43H A%na
4,471,091; and French Patent 2,223,415. _

U.S. Patent 3,216,936 describes nitrogen-con-
taining dispersants for use in 1lubricants which are
obtained by the reaction of an alkylene amine with an
acidic mixture consisting of a hydrocarbon-substituted
succinic acid having at least about 50 aliphatic carbon
atoms in the hydrocarbon substituent and an aliphatic
monocarboxylic acid. The aliphatic monocérboxylic acids
are described as including saturated and unsaturated acids
such as acetic acid, dodecanoic acid, oleic acid,
naphthenic acid, formic acid, etc. Acids having 12 or more
alibhatic carbon atoms, particularly stearic acid and oleic
acid, are described as beihg especially useful.

U.S. Patents 3,639,242 and 3,708,522 describe
compositions prepared by post-treating mono- and poly-
carboxylic acid esters with mono- or polycarboxylic acid
acylating agents. The compositions thus obtained are
reported to be useful as dispersants in lubricants and
fuels. '

U.S. Patent 4,642,330 discloses dispersant salt
compositions made by reacting phosphorus-free carboxylic
solubilizers with sulfonic acid-free organic acids or
mineral acids. The carboxylic solubilizer is the reaction
product of a polycarboxylic acid acylating agent having at
least one hydrocarbon-based substituent of at least 8 to
500 carbon atoms with at least one poly (alkyleneamine) .



The present invention provides for a novel salt conposition conpri si ng:
(A) at least one salt noiety derived from (A (l) at |east one

hi gh-nol ecul ar wei ght pol ycarboxylic acylating agent, said acyl ating agent
(A) (1) having at least one hydrocarbyl substituent having an average of
from about 20 to about 500 carbon atons, and (A)(Il) anmmonia, at |east one
amne, at |east one alkali or alkaline earth netal, and/or at |east one
alkali or alkaline earth metal conmpound; (B) at least one salt noiety

4 ‘derived from (B)(l) at least one |ow nolecular wei ght

pol ycarboxylic acylating agent, said acylating agent (B)(l) optionally
havi hg at | Ehet ornefémemoear Mdﬁu@séstue&ﬁaﬁlaV|ﬂ1@s&§1 avalspeestntup alt

I am ne, t east
one al kal - SORBpRLETBnsT M) otk UMM SanfEPly ihenl mived wi £8) pne
earth net al Sesfp6tiAALt €4 @cbﬂ‘ﬁ@@@mldl(CA)omﬂhJ(cB) sbévagteoupiedthagethey by
(O at | easgafNep&oRUANd oJ3aM n%q(de)o&éms%&dqlr%smLt%ﬂréélég;%egro“ 3 %")

two or nore_s ondary ami no groups, (i1i) at least one pri
and at |easf? gﬁ ot nghi ri@ré?%pblemi) ard| dust sp&@bhyldmyVagnoups
or (v) at Iﬁnﬁidgne prinmary or secondary am no group and at | east one

hyd | grou rovi that the ratio of the (B)(l) to (A (I S
g?/e;?)g ?hanIo p H1$ﬁ8§8n'§5ﬂnt NN ¢ | BReSRPETYScMeeas GREPRKYLAES

in oil-in- vmbubehutersnsusexmll arim paatecullbdded uwddtldhai]?r &‘ll'&gds are

embodi mont S 6T f e Bty 5 WP AL BE Sebtt DAt Bol B ks fof  bag 1 7971 ng

il lustratich.447,348; anfhed ;448 703ul si Dnéses su:deﬂbnhztdms apecmfadmtbpn

and in the popepded ¢hgi nBri 3ea3tensied E%rEB&?ll%“'XcPé' ac@rlatlng agent
having at least one hydrocarbyl substituent of from about 12
to about 500 carbon atoms with (II) at least one (a) N-
(hydroxyl-substituted hydrocarbyl) amine, (b) hydroxyl-
substituted poly(hydrocarbyloxy) analog of said amine (a),
or (c) mixtures of (a) and (b). These patents indicate that
preferred acylating agents include the substituted succinic
acids or anhydrides, such as polyisobutenyl-substituted
succinic anhydride, and that the amines that are useful
include the primary, secondary and tertiary alkanol amines,
such as diethylethano%amine and mixtures of diethyiethanol-
amine and ethanolamine. These solubilizers are useful in
dispersing oil-soluble, water-insoluble functional additives
in water-based functional fluids.

The present invention provides for a novel 'salt
composition comprising: (A) at least one salt moiety
derived from. (A)(i) at least one high-molecular weight
polycarboxylic acylating agent, said acylating agent (A)(I)
having at leést one hydrocarbyl substituent having an

.average of from about 20 to about 500 carbon atoms, and
(A)(I1) ammonia, at least one amine, at least one alkali or
alkaline earth metal, and/or at least one alkali or alkaline

earth metal compound; (B) at 1least one salt moiety



wat er emul sions of sufficient fluidity to be useful as functional fluids.

The term "hydrocarbyl" is used herein to include: (1) hydrocar byl
groups, that is, aliphatic (e.g., alkyl or al kenyl),  alicyclic
(e.g., . cycloal kyl, cycloal kenyl), aromatic,. aliphatic- and

alicycli.c- substituted aromatic groups ard the like as well as cyclic
groups wherein the ring is conpleted through another portion of the .
nol ecule (that is, any two indicated groups nay together forman alicyclic

roup); - ( ubst,it yt.ed drocarbyl groups, that is, those groups
gont gi)ni ngdﬁgﬁyﬁf}dr%—gr ozthr(ngs ] ic]ﬁ‘?a?tf‘n tﬂ’gecoﬁ?‘éi’f'og?cllﬁna§ i H¢&Atiton,

do not al t BPlyRarppastdiicnatya thidy O@aeb%zl, lsatr:;udr axfldtiendydgenar Ppl) (gnoup;
t hose skil bgdibRatihe a ' a np .

5 of whi chﬁiqﬁgl SaeTer ﬁgfwglxoféecha}&?a%eﬁg.é,&%hl‘?}’?‘g’p‘g‘?ﬁr@%‘or %?‘?Sgﬁ‘k:&%i}f‘,

mer capt o, 3PKYPHer®ptdye5Rag 0% BPoskC sabPeky,l%t €arbon atoms,( 3pnd

het ero grogp$(Ifhabmndni@l,0WRs MHSH, oMb bRihaYi B ArEdAM SRt LVka1 i or
hydr ocar byl lﬁ%i‘[ acter thin the context of this invention, contaln other

t han car bofi A°Fi RGTEP BRAEL oY A @t oipRsePre 2bkdbA aroabkadineabl e
het er oat oneanth| etz pabepiouna ;t heas dof ced@bigeh_ast heagqr targnd (!Bgcl pdengf or
exanple, s o] Itro and ,such substituents._as ri

furanyl, t JID%% %%yféé;;glgﬁqhaaz%f{y?aeta cq: Teast “one I?‘P“b%%‘é?%ﬁ’aﬁ}oln%ré) t h4R
about t hr e@T n&WNedrprinary o pgronplset ef Ha) ofwoandr pmefrer abégondanpr e

yareart, SbietSBppscInn, B LA SIS dASWEIEIG JE

group and }?aﬁx|ppe secondary amino group, (iv) at least two hydroxyl .
groups or (v) at least one primary or secondary amino group
and at least one hydroxyl group; provided that the ratio of
the (B)(I) to (A)(I) is greater than 2:1. These salt
compositions are useful as emulsifiers in oil-in-water
emulsions, and are particulafly useful in forming functional
fluid emulsions.

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

The term "emulsion" as used in this specification
and in the appended claims is intended to cover only oil-in-
water emulsions of sufficient fluidity to be useful as
functional fluids.

The term "hydrocarbyl" is used herein to include:

(1) hydrocarbyl groups, that is, aliphatic (e.g.,
alkyl or alkenyl), alicyclic (g.g., ‘cycloalkyl,
cycloalkenyl), 'aromatic, aliphatic- and . alicyclic-
substituted aromatic groups and the like as well as cyclic
groups wherein the ring is completed through another portion
of the molecule (that is, any two indicated groups may
together form-an alicyclic group);

(2) substituted hydrocarbyl groups, that 1is,

"those groups containing non-hydrocarbon groups which, in the
context of this invention, do not alter the predominantly
hydrocarbyl nature of the hydrocarbyl group; those skilled

in the art will be aware of such groups, examples



therefére, be purely hydrocarbyl. The hydrocarbyl groups are
preferably free fromacetyl enic unsaturation; ethylenic unsaturation, when
present will generally be such that there is no nore than one ethylenic
| i hkage present for every ten carbon- to-carbon bonds. The hydrocar byl
groups are often com pletely saturated and therefore contain no ethylenic
unsat urati on. The term "l ower" as used herein in conjunction with
terms such as al kyl, al kenyl, alkoxy, and the like, is intended to describe
such groups which contain a total of up to 7 carbon atons. Conponents
(A (1) and (ByE!)gnich 1nclJH§ C?fﬂ@fg 8CY RA189 pEegls (&hibkb aafd(B)
(1) are aliphatic or aromatic, ycar [ C acids or aC|d rodug |ng
conmpounds. TﬁiBQgﬁéuta@KP§Y§pe@?FF@§ﬁq0n%%*?%W?¥QQP pey E§°CIEFF§ SPhe
tern1"carboxygh§fg§glagt@g.agent is intended to include carboxyllc aci ds
as well as acid-pro u0|n§ﬁ deri vati ves thereqﬂlsuch as a hydr i

d lhe

6 esters, acyl halides¢ etEh%e ISy thaly | 1R FEPRPST ¥ 1§BecVPF&S||y
Stgtfdi t havih edpﬁﬁhamFm@naggnt&y%?dﬂ@rhymi(éhétéctay cwithtiai nthel ar
substituents proyi r tit

portions suffgef‘é tar 'g a‘?l%s#g?l?‘l?f%gﬁs %ogéﬁ 8{1 i a

charact er of rhngaoylehamg agherw1seTgpmpa5edsoftaarbopoaapisubsultab&Ps

i ncl ude hal?hPS%%Qﬁ%%°&gl é@f”BLtﬁﬁg%?eﬁéotooonsngﬁ” k£ f 8QVthe art

sul finyl tTo ol ar "substituents, |f present,
preferably doandt ingtude,afout exanpbe, meugﬁurofoxmgenotantngagm:aaﬂ £Beh

hydr ocar bon substituents as pyridyl, furanyl, thiophenyl, imidazolyl,
etc. ‘

In general, no more than about three nonhydro-
carbon groups or heteroatoms and preferably no more than
one, will be present for each ten carbon atoms in a
hydrocarbyl group. Typically, there will be no such groups
or heteroatoms in a hydrocarbyl group and it will,
therefore, be purely hydrocarbyl.

The hydrocarbyl groups are preferably free from
acetylenic unsaturation; ethylenic unsaturation, when
present will generally be such that there is no more than
one ethylenic 1linkage present for every ten carbon-
to-carbon bonds. The hydrocarbyl groups are often com-
pletely saturated and therefore contain no ethylenic
unsaturation.

The term "lower" as used herein in conjunction
with terms such as alkyl, alkenyl, alkoxy, and the like, is
intended to describe such groups which contain a total of
up to 7 carbon atoms.

Components (A) (I) and (B) (I):

The carboxylic acylating agents (A) (I) and (B) (I)
are aliphatic or aromatic, polycarboxylic acids or
acid-producing compounds. Throughout this specification
and in the appended claims, the term "carboxylic acylating
agent" is intended to include carboxylic acids as well as
acid-producing derivatives thereof such as anhydrides,



portion of the acylating agent, exclusive of the carboxyl groups.

Exanpl es of | ow nol ecul ar wei ght pol ycarboxylic acids (B) (1) include

di carboxylic acids and derivatives such as mal eic acid, naleic anhydride,
chl oromal ei ¢ anhydride, malonic acid, succinic acid, succinic anhydride,
glutaric acid, glutaric anhydride, adipic acid, pinelic acid, azelaic acid,
sebacic acid, glutaconic acid, citraconic acid, itaconic acid, allyl

succinic acid, cetyl malonic- acid, t et rapr opyl ene-substituted
succinic anhydride, etc. Lower alkyl esters of these acids can al so be
used. Low o |_ar: Y&l qm? QY PN | Wit s WREidtheisei d
and anhydri de%s%%ﬁs‘alaséﬁ:ahaa'sle . ?é‘g{ succélj)rshlc aci ds and anhydri des can

be represent espéyifibealilbynstated.

[err] lati ts (A WNEY cARd R(BY () Clniiy |cdro-
about a (ferr] hydrocar'1[:‘>l)1/1a S‘r: S. lBPefa'grea?bls ('R} FAN

Yo Ls an ali tic or .
alicyclic hydiatarpghayr sabshitnents PﬁﬁﬁléﬁethE?%Yﬁeiggﬁar substit-
car bog- to- Cng&%OEQEb%ﬁlgpﬁaﬁah&r atrfdpo&%a?sb%uﬂ?jc/ﬁhﬁlpmakgb: rtso of

rom2 to about carbop_atonp.with, al pha-.ol ef _ins bein cylar
useful .  ExadpFes d?lgﬁﬁﬁlﬁ?gﬁiﬁs EHEIUBXdEPﬁﬁfbﬁg, C%?ﬁ%gﬁ%ﬁ%,q; _but ene,
i sobutene, lagpritirg Zadgenty! - 1-iypirel Bultdhle 1fnktane substuidarents

1- hept ene, 1-pcten styrene, . 1-no e =d , -u e

1- dodecene, 1%?&5‘2%&\3;&1- F%Pa&gceqqg]oﬁq p%rgl.? agggﬁﬁé, °¥g> He%gﬁéce%rfe?myl'

1- hept adecenesulfenybdecendfimyd, Cowbes- vi&kby awtidable Susha Peiam
fractions SucQuﬁf%%%?éﬁLs?l&¥}ﬁ¥§§é£§; Gherel-aBiRN UL fbt Nexdded Mdbout

al pha- ol efi ns; .
10% by weight of the total weight of the hydrocarbon

portion of the acylating agent, exclusive of the carboxyl

groups.

Examples of low molecular weight polycarboxylic
acids (B)(I) include dicarboxylic acids and derivatives
such as maleic acid, maleic anhydride, chloromaleic
anhydride, malonic acid, succinic acid, succinic anhydride,
glutaric acid, glutaric anhydride, adipic acid, pimelic
acid, azelaic acid, sebacic acid, glutaconic acid,
citraconic acid, itaconic acid, allyl succinic acid, cetyl
malonic acid, tetrapropy;ene-substituted succinic
anhydride, etc. Lower alkyl esters of these acids can also

be used.
Low molecular weight hydrocarbyl-substituted

succinic acid and anhydrides can also be used. These
succinic acids and anhydrides can be represented by the

formulae

0
R— C'!H— COOH or R— CHC\
CH,~— COOH : ' 0
CH,C
AN\

0



al pha-olefins, Cferr] al pha-olefins, etc., are particularly useful; these
conmerci al al pha-olefin fractions al so usually include mnor anounts of

al pha-ol efins outside the given ranges. The production of such substituted
succinic acids and their derivatives is well known to those of skill in the
art and need not be discussed in detail herein, Acid halides of

t he af oredescri bed | ow nol ecul ar wei ght pol ycarboxylic "acids can be
used as the |ow nolecul ar weight acylatinrg agents (B) (1) of this

i nvention. These can be prepared by the reaction of such acids or their

anhydri des W thdydigpenat ijgg agea! St'BJCBb%'ixﬁ)h%'Sp@{ Uyldricea®Byde, group.
phosphorus pent achl ori de, gho_sphorus oxychl ori de of thionyl chloride.
b

Esters of sucPrRESFaRy pkepancdalirhafisy oFe aldeGiie ohydrecasyl
aci d halide oigrisilly dwitiR lidds aBhahC dbu®’ WYENEEI Gt "BarBEn-tacagbon | ¥

useful are the | ower, al kyl and:al kenyl al cohols sych,as t hanol,, _et han
al Iyl al cohol %%%‘ﬁaﬁﬂ"‘y%%%é?ﬁ# elfc‘?aﬁsPﬁraFF?:Hﬂjo IPE,PLeSADs, 0
usual |y pronotfxbnby2 tbe abeutf 18 kedriven Catames tviithichlphasoliefiimby thedngde

o, ALX00 0 W GG CUTAS. Bl o] bt Sipermge
a’cy:c ati Blg age;twﬂ)er(dﬂ). iprapz:é?ﬁhat ib—lmtiqx.xa; bo>d|;ddlgmamiej,, ?nﬁggmtene,
preferably a di_ganhoxyly. 1€ Xyl ati n may
al so be an aron%@%c poﬁy%gﬁg%xyﬂjc%g%?ngr¥a%§5§%¥6d%c§%§gg§ﬁp%un%?ekﬁg’
aromati c aci dd—@ctenesf er #¥ran&ar bokcynenene; t ut dddegeneene, 1ruplesenene,

anthracene, pReRRJAdUARE Or1likeaacona! | ¢ IERHHATe, The pbRthHER RSO
the al kyl -substituted derivatives, and the al-kyl groups nmay contain up to
about 12 car bamhexadecenep,1-heptadecene, 1-octadecene, etc. Commer-
- cially available alpha olefin fractions such as Cj
alpha-olefins, C,,,; alpha-olefins, Cy,,, alpha-olefins, Cy,;
alpha-olefins, Cy,; alpha-olefins, etc., are particularly
useful; these commercial alpha-olefin fractions also
usually include minor amounts of alpha-olefins outside the
given ranges. The production of such substituted succinic
acids and their derivatives is well known to those of skill

in the art and need not be discussed in detail herein.
Acid halides of the aforedescribed low-molecular
weight polycarboxylic acids can be used as the
low-molecular weight acylating agents (B)(I) of this
invention. These can be prepared by the reaction of such
acids or their anhydrides with halogenating agents such as
phosphorus tribromide, phosphorus pentachloride, phosphorus
oxychloride or thionyl chloride. Esters of such acids can
be prepared simply by the reaction of the acid, acid halide
or anhydride with an alcohol or phenolic compound.
Particularly useful are the' lower alkyl and alkenyl
alcohols such as methanol, ethanol, allyl alcohol,
propanol, cyclohexanol, etc. Esterification reactions are
usually promoted by the use of alkaline catalysts such as
sodium hydroxide or alkoxide, or an acidic catalyst such as

sulfuric acid or toluene sulfonic acid.



aromatic acid may al so contain other substituents such as hal o, hydroxy,
| ower al koxy, etc. Speci fic exanples of aromatic pol ycarboxylic acids and
aci d- produci ng conpounds useful as acylating agent (B) (1) include phthalic

acid, isophthalic aci d, terephthalic aci d,
4- et hyl - benzene- 1, 3-dicarboxylic aci d,
napht hal ene- 1, 4-di car boxyl i c acid, anthracene dicarboxylic acid,

3-dodecyl - benzene- 1, 4-di car boxyl i c aci dg
2, 5-di butyl benzene- 1, 4-di carboxylic acid, " etc. The anhydri des of

these dicarboxylic aCI dmeh%egﬁr @nuwgfeaeﬁ»ae ERABOKNE | £cPTHt BhéNggagent
(B) (I hi gh- nol"ecul ar , wei g polécarboxyllc acyl at -

)
agents (A) (1) (B} éI)AeHS krdn 3R RBRELE ¢ %HY%J& omieﬁcdeéﬁﬁibeda?'ﬂ d’é85?I ,
for exanple, pret&eabdyl QV\ﬂdﬂﬂcéi'&x%Bibt Iaﬁidqndtmnadrmmh@tecylh&ng

Patents 3, 024 23 087, 936 603; 172,39 3,215 707; _ .

3, 219, 666; %835) %) ﬂ%ygigé %ez%fh%%m tie 21%‘1%’,‘%“5?;75,?%? or
3,272, 746; 3a<2§8—556c1uc3n§88051bé’und3 I0Re Wiroma 8i30acHAS; a:Be PrebHdPably
3,341,542; 3,346 _..3.367,.943; 373 111 3 74 38

3 304 S0 5eRrERYy-odediieitia B sdaiithdiche, 3 diontllene,
3, 755, 169; 3;8@8;333:8339@2 A8k e akdﬁﬁxﬂ@S;vdapdarboass xmheyEimcluﬁe
Patents 944, 136551, 882, Wiy é@gs@@utgad def49 %1%efanda§ana€hén Eekgat
956,397. These patents are I ncor por at e hereln y reférence

9 /BTRMBE| A CRTERAT oORBgdFdg 3peiint 32 tPR¥ROAr @temifer ol The

processes fOraFEﬁ@@{bnﬁcﬁﬁe%%ﬂ“éﬂkdnﬁéﬁ%ﬁﬁﬁ ¥ehEb! sABEEUMht AR as
(A(1). Gener al | t hese rocesses involve the reaction of (1) an

et hyl eni cal | P32 at bﬁ’éﬂ'@d‘yoar PUST i @LEPY: a8FE- hal FRRC1IERGyY &P 1SS eQfer
react ant aromatic polycarboxylic acids and acid-producing compounds

(B) (I)
terephthalic

useful as acylating agent include phthalic acid,

isophthalic acid, acid,

4-methyl-benzene-1,3~-dicarboxylic aciada,
naphthalene-1,4~dicarboxylic acid, anthracene dicarboxylic
acid,

The

anhydrides of these dicarboxylic acids also are useful as

aciqd, 3-dodecyl-benzene-1,4-dicarboxylic

2,5-dibutylbenzene~-1,4-dicarboxylic acid, etc.
the carboxylic acylating agent (B) (I).

The high-molecular weight polycarboxylic acylat-~
ing agents (A)(I) are well known in the art and have been
in the following U.S.,

described in detail, for =xample,

3ritish and Canadian patsnis: U.S. Patents 3,024,237;
5,087,936; 3,163,503; 3,172,3%2; 3,215,707; 3,219,666;
3,231,587; 3,245,910; 3,254,025; 3,271,310; 3,272,743;
3,272,746; 3,278,550; 3,288, 714; 3,306,907; 3,307,928;
3,312,619; 3,341,542; 3,346,354; 3,367,943; 3,373,111;
3,374,174; 3,381,022; 3,394,179; 3,454,607; 3,346,354;
3,470,098; 3,630,902; 3,652,616; 3,755,169; 3,868,330;
3,912,764; 4,234,435; and 4,368,133; British Patents

944,136; 1,085,903;
Patent 956,397.

reference.

1,162,436; and 1,440,219; and Canadian
These patents are incorporated herein by



with (2) an ethylenically wunsaturated hydrocarbon containing at |east
about 20 aliphatic carbon atons or a chlorinated hydrocarbon containing at
| east about 20 aliphatic carbon atons at a tenperature within the range of
about 100-300[err]C. The chlorinated hydrocarbon or ethylenically
unsat urat ed hydrocarbon reactant preferably contains at |east about 30
carbon atons, nore preferably at |east about 40 carbon atons, nore
preferably at |east about 50 carbon atons, and nay contain polar
substituents, oil-solubilizing pendant groébs, and be unsaturated w thin

the general limtations explained hereinabove. . en preparing the
carboxylic acid acylati ftf z;f%’e?]?,f"?ﬂ %ﬁr%ﬁy??ﬁegeilﬂgr Ba W'ugg’zﬁrley%re
C(ﬁr r est)ongjs 1& (sd'durt d 1o prdlcie ey gf]oz( ﬁeq-jhhﬁlrrt d ,th\dwt s hi_Bhemro]ll écular wetight
characteri ze esen st on ni ca nsatur
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preferably is involitee thedreactdonams céh) alago ethylemicatdyr angattinated
carboxylic acgj i e, drj.dg, ar Y | At
agent. and i xCir G SIRYTLESE, naYiBe, YpfidiEfag ik BaERE 2RECHAAD
of carbon atowstim tH@)aci anc rekbrdenigalilynot uosedagratiesut hydrpcarhamnl y

this nunber widdneainiusese 2eadt Mbot! S6n81abhuetld lcdidion*&esHls2Beut O

exclusive of the «car %%/ - based g{a‘gups. Pr‘e_erabl¥ t he acidic reactant
will have at IbdSrigat fnh¥§ﬁ??¢¥ BgecPﬁtﬁhn&PEha? beﬂ&?ﬁﬁéi@ﬁﬁ?@Mt@P
respect to at adldpHatde iR Etdnd G AN tenpedithire WA HIRAGAHYS oFf ©
mal ei ¢ aci d, [$I ei.c ang dride, fumaric aci taconj c_acid,_ itacqnic

emp
anhydri de, ci i c180rd 0% G r aconi%h%nhﬁ?ir%}n?‘?éizddcorﬂ%d%ﬂﬁﬁ on or
chl oromal ei ¢ athyleaadwdlly ansdtusatdetihdiylddetarbon reactant preferably

- contains at least about 30 carbon atoms, more preferably at

least about 40 carbon atoms, more preferably at least about
50 carbon atoms, and may contain polar substituents,
.oil-solubilizing pendant groups, and be unsaturated within
the general limitations explained hereinabove.

When preparing the carboxylic acid acylating
agent, the carboxylic acid reactant usually corresponds to
the formula R -(COOH),, where R, is characterized by the
presence of at  1least one éthylenically unsaturated
carbon-to-carbon covalent bond and n is an integer from 2
to about 6 and preferably is 2. The acidic reactant can
also be the corresponding carboxylic acid halide,
anhydride, ester, or other equivalent acylating _agent and
mixtures of two or more of these. Ordinarily, the total
number of carbon atoms in the acidic reactant will not
exceed about 20, preferably this number will not exceed
about 10 and generally will not exceed about 6, exclusive
of the carboxyl-based groups. Preferably the acidic
reactant will have at least one ethylenic linkage in an
alpha, beta-position with respect to at least one carboxyl
function. Exemplary acidic reactants are maleic aciq,
maleic anhydride, fumaric acid, itaconic acid, itaconic
anhydride, citraconic acid, citraconic anhydride, mesaconic
acid, chlofomaleic acid, aconitic acid, and the 1like.



Preferred acid reactants include maleic acid and mal ei ¢ anhydri de.

Thé et hyl eni cal ly unsaturated hydrocarbon react- ant and the chlorinated
hydr ocarbon reactant used in the preparation of these high-nol ecul ar wei ght
carboxylic acylating agents (A) (1) are preferably high nol ecul ar wei ght,
substantially saturated petroleumfractions and substantially saturated

ol efin polyners and the corres- ponding chlorinated products. Polyners and
chlorinated polymers derived from nono-olefins having from2 to about 30
carbon atons are preferred. Especially usef@l polyners are the polyners of
1- nono-ol efins such as_ethyl ene, propene, 1-butene,_isobuteng, hexene,

1-octene, 2- nEERfiermedepEifie TSRTAN GhedPrirdsu ke 1Gn@cl and BaTEic
2- et hyl - 5- prgqmyd]ri@(ene Pol yners of nedial olefins, i.e., olefins in

which th lefinic link [t t t

Userul . CThese are exSiISGEL fﬁntﬁ%@*?%rasﬁﬁehxh(%%ﬁarf%’ﬁ?‘sﬁﬂ%t e
| nt er pol yner s saft lam@nthel emlmrmaﬂedashvdii‘usarboat eeamitant wsedeaddh tWieher
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ol ef ins, cycI| fins, are SO use sour ces
et hyl eni cal | y amslauing ecgegdst arfd) (ISuckrriant srgdlepadly | quemqlﬁcu’ ar

exanpl e, LhoSgs lﬂqﬁ?pa[sﬁ%stb%t SRNTELL L0 LBO0HE €051 Wik, AE4E€DEns and

i sobutene with di ene, propene | soprene,” propene W th isobutene,

ethyl ene wi t h igesanielly ssatuzaded t aleRlor AR OMErs sapd eFRewiqarres-
p-met hyl - Styr%dﬂn&ezsﬁ%rwnfat&eh 3pPsaagane, ﬂm@%eag Wihd bhosditated

1-heptene with 1l-pentene, 3-neth 1- butene\Mtr1 oct ene,
3, 3-di net hyl - Pﬂiﬁﬂ%ﬁﬁad%ﬁ%ﬁed1fH8¥eH€nqﬁﬂﬂﬁR%§ﬁaQﬁY+P%t§F8ﬁe 25k about

pi peryl ene, etyp carbon atof@raﬂ‘ﬁqs:@@ﬁeﬁfahydr Bepebhaligl usidfitly pdllymers
i nteerpol ymers cont | at ed for_ use

this inventi of%f e f &°; rs?ljb°€st e}nlmi 51%{ ;Pr}%qtlgﬁsa?%(lcg}]d%u %tq{zgﬁﬂegﬁ'y

sat ur at ed, tfuﬁropene, i-butene, isobutene, l-hexene, l-octene, 2-methyl-
l-heptene, 3-cyclohexyl-1-butene, and
2-methyl-5~propyl-1-hexene. Polymers of medial olefins,
i.e., olefins in which the olefinic linkage is not at the
terminal position, 1likewise are useful. These are
exemplified by 2-butene, 3-pentene, and 4-octene. _

Interpolymers of 1-mono-olefins such as illus-
trated above with each other and with other interpolymer-
izable olefinic substances such as aromatic olefins, cyclic
olefins, and polyolefins, are also useful sources of the
ethylenically unsaturated reactant. Such interpolymers
include for example, thcse prepared by polymerizing
isobutene with stvrene, iscbutene with butadiene, propene
with isoprene, propene with isobutene, ethylene with
piperylene, isobutene with chloroprene, isobutene with
p-methyl-styrene, 1l-hexene with 1,3~-hexadiene, 1l-octene
with 1-hexene, l-heptene with l1-pentene, 3-methyl- l-butene
with 1-octene, 3,3-dimethyl-1-pentene with 1-hexene,
isobutene with styrene and piperylene, etc.

For reasons of hydrocarbon solubility, the
interpolymers contemplated for use in preparing the
acylating agents of this invention are preferably sub-
stantially Aliphatic and substantially saturated, that is,



they should contain at |east about 80% and preferably about 95% on a
wei'ght basis, of units derived fromaliphatic nono-olefins. Preferably,
they will contain no nore than about 5% ol efinic |inkages based on the
total nunber of the carbon-to-carbon coval ent |inkages present.

I n one enbodi nent of the invention, the polyners and chl orinated pol yners
are obtained by the polynerization of a C4 refinery stream having a butene
content of about 35%to about 75% by meighl and an i sobutene content of
about 30%to about 60% by weight in the pr gence of a Lewis acid catal yst

h I fl
f)lrjgf e?Zb?yu(r:no% n pred‘%c%zi‘r% %%r]{eas"éo (r%glgt gb%ts naoé%out Q%Bﬁ'r}e%q%t
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ep |g ecu
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atons per ”D|%@ﬂﬁbniﬂdﬁéﬁfﬁﬁha@H+§1éﬂﬁ ﬁﬂﬁﬂ&éeéA brekkn¥.e those containing
hydr ocar byl groups of from about bout 500 ¢arbon,atons, nore
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catalyst such as aluminum chloride or boron trifluoride.
These polyisobutenes preferably contain predominantly (that
is, greater than about 80% of the total repeat units)
isobutene repeat units of the configuration.

g
CH,

The chlorinated hydrocarbons and ethylenically
unsaturated hydrocarbons used in the preparation of the
higher molecular weight carboxylic acylating agents
. preferably have up to about 500 carbon atoms per molecule.
Preferred acylating agents (A)(I) are those containing
hydrocarbyl groups of from about 20 to about 500 carbon
atoms, more preferably from about 30 to about 500 carbon
atoms, more preferably from about 40 to about 500 carbon
atoms, more preferably from about 50 to about 500 carbon
atons.

The high-molecular weight polycarboxylic acyl-
ating agents (A) (I) may also be prepared by halogenating a
high molecular weight hydrocarbon such as the
above-described olefin polymers to produce a
polyhalogenated product, converting the polyhalogenated
product to a polynitrile, and then hydrolyzing the



polynitrile. They may be prepared by oxidation of a high nolecular weight
polyhydric alcohol wth potassium pernmanganate, nitric acid, or a
simlar oxidizing agent. Another method involves the reaction of an olefin
or a pol ar-substituted hydrocarbon such as a chl oropol yi sobutene with an
unsat ur at ed pol ycar boxyl ic acid such as 2-pentene-1,3,5-tricarboxylic
acid prepared by dehydration of citric acid. The pol ycar boxylic
acid acylating agents (A)(I) can al so be opfai ned by reacting chlorinated
pol ycar boxylic acids, anhydrides, acyl haltdes, and the like with

ethyl enical 'y unsat. ated ‘hydr ocar baons or._eth I r at-e

substituted hy &Pd' ‘suct'es TRE BSI§5F€axfgﬂ§§§:%#%ﬁ%é?&#u?gdg high
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hydrati on ent, e, ac]a(ilca drlde
Cyclic anhydr s ar énusu&PF?"—b‘Etaé‘leﬁ’ed PPdH cggq 1o’o‘gyl i3 d$ §=
aci d groups senajaft@thdWi o, sW¢eiciFBsxyhieeaciar peepatreds .oySdehyda'atlon
substituted succinjic or glutaric acid, whereas |inear anhydrides are
usual |y obt ai f¥d FrFHDASr boxyl i ¢ aci ds havi ng the acid groups separat ed
by four or nore carbon aferspolycarboxylike aadidl aeylateingf ageats () (I)

by des vi (1 ALECOEEnaPERGRGeRY SHak aLopRpasharera] Pl iy I
phosphor us mau¢xﬂ§;niahhydmidéépnyhcyﬂlohamades, and the 1like with
ethylenically unsaturated hydrocarbons or ethylenically
unsaturated substituted hydrocarbons such as the polyole-
fins and substituted polyolefins described hereinbefore in
the manner described in U.S. Patent 3,340,281, this patent

being incorporated herein by reference.
The high-molecular weight polycarboxylic acid
anhydrides (A)(I) can be obtained by dehydrating the
corresponding acids. Dehydration is readily accomplished

-

by heating the acid to a temperature above about 70°cC,
preferably in the presence of a dehydration agent, e.g.,
acetic anhydride. Cyclic anhydrides are usually obtained
from polycarboxylic acids having acid groups separated by
no more than three carpcn atoms such as substituted
succinic or glutaric acid, whereas linear anhydrides are
usually obtained from polycarboxylic acids having the acid
groups separated by four or more carbon atoms.

The acid halides of the polycarboxylic acids can
be prepared by the reaction of the acids or their
anhydrides with a halogenating agent such as phosphorus
tribromide, phosphorus pentachloride, or thionyl chloride.

Hydrocarbyl-substituted succinic acids and the
anhydride, acid halide and ester derivatives thereof are
particularly preferred acylating agents (A)(I). These
acylating aéents are preferably prepared by reacting maleic



Hydr ocar byl - substituted succinic acids and the anhydride, acid halide and
ester derivatives thereof are particularly preferred acylating agents (A)
(I'). These acylating agents are preferably prepared by reacting maleic

13- anhydride with a high nol ecul ar weight olefin or a chlorinated

hydr ocarbon such as a chlorinated polyolef in. The reaction involves nerely
heating the two reactants at a tenperature in the range of about 100[err]C
to about 300[err]C, preferably, about 100[%rr]C to about 200[err]C The
product fromthis reaction is a hydrocarbﬁl substituted succi ni ¢ anhydri de

wherein the substltu i s.derive e ol.e |n ar hl or d

hydr ocar bon. 3HREAEL 8ucvlﬁgy gﬁgﬁo Qfﬁﬁ’ 1$@i8 °f @
EO& tion ?f anzoettic}ﬁt:eal w&mamd r?}mﬂdh&gval ehg.otrlmiatga&is pxylmheﬂand
ydrogenat i on_procedures sire [ S
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olefxn or chlorlnated hydrocarbon. The produc ay be
hydrogenated to remove all or a portion of any
ethylenically unsaturated covalent linkages by standard
hydrogenation procedures, if desired. The hydrocarbyl-sub-
stituted succinic anhydrides may be hydrolyzed by treatment
with water or steam to the corresponding acid and either
the anhydride or the acid may be converted to the
corresponding acid halide or ester by reacting with a
phosphorus halide, phenol or alcohol. The
hydrocarbyl-substituted succinic acids and anhydrides

(A) (I) can be represented by the formulae
449
R— C|!H-— COOH or R— (_:HC\
CH;,— COOH /o
CH,C
\0
wherein R is the hydrocarbyl substituent. Preferably R
contains from about 20 to about 500 carbon atoms, more
preferably from about 30 to about 500 carbon atoms, more
preferably from about 40 to about 500 carbon atoms, more
preferably from about 50 to about 500 carbon atoms.
Although it is preferred that the acylating agent
(A) (I) is an aliphatic polycarboxylic acid, and more
preferably a dicarboxylic acid, the carboxylic acylating
agent (A) (I) may also be an aromatic polycarboxylic acid or
acid-producing compound. The aromatic acids are preferably
alkyl-substituted, dicarboxy-substituted benzene,
naphthalene; anthracene, phenanthrene or .like aromatic



contai ns from about 20 to about 500 carbon atons, nore preferably from
about 30 to about 500 carbon atons, nore preferably from about 40 to about
500 carbon atons, nore preferably from about 50 to about 500 carbon atons.
Al tthough it is preferred that the acylating agent (A) (l) is an aliphatic
pol ycarboxylic acid, and nore preferably a dicarboxylic acid, the
carboxylic acylating agent (A) (I) may also be an aromatic pol ycarboxylic
acid or acid-producing conpound. The aromatic acids are preferably

al kyl -substituted, . dicarboxy-substituted‘ benzene, napht hal ene,

ant hr acene, phenant hrene or '

| ik t .

14 hydr ocar bB¥ET OFRECINRy| &%ﬁﬁﬁ@iagséﬁéﬂgﬁrPQX)??PEﬂ&ﬁtu%Otea?BSHtaggns.
The aromati ¢ earbdonayatdmn. COoMha Modletisuhstiid usay saisoh contedw, other -
hyd | I : t. (O t t
n by dge pepEER note morl) Y e et eEn (gveR 2MEPREEI B gne
succi ni ¢ aci dcempbenengs (Chite | ow and hi gh nol ecul ar wei ght nole- cul es may
be m xed together, and g,g rﬁf}“@&n bhBnkhe dyd dok ng R4 %eél?ée{%e%ﬁ%i on

' t” sp e

is such that the predom - naht’ spectes In the reaction mxture Is the |
product in whieW dBICEInvARduFheadrighas(®) 6F) dgelperdesn weldht (BNCEADLE
hi gh ol ecul aéc&é'hﬂx'&tleﬁcﬁ)le@.em ffie 1OMEMEL n18R! BB AARPWOGRE mole-

nol ecul es in which two | ow nol ecul ar meigﬁt succinic agents are || nked_ as
wel | as fornafRéRSomaypebieesniredhi kgetierhi gl 8ERl Frearteht witdi the

agents are |ipkedgingnmbllietudase, Thiie dedid dipteasudiecliat i hdepreadmi-
(B)(I) and (A%%h% IS greater, t
d

( qu 2: 1. Lf the stgtisthcal di stributi.on,of
products is f SHECLLS o, e (BFAGEFAY, PRFCEFS g othe tﬂ?é"#fﬁﬁ)e?’nof
nol ecul es in which 4A[C] Iholecule acts as a bridge between a low (B) and
a high molecular weight (A) species. However, there is
formation of molecules in which two low molecular weight
succinic agents are linked as well as formation of species
" in which two high molecular weight succinic agents are
linked. In this case, the ratio between the ratio between
" (B) (I) and (A) (I) is greater than 2:1. If the statistical
distribution of products is formed, at a ratio of (B) (I) to
(A) (I) of 2:1, the number of molecules in which (a) (I) is
linked to (B)(I) egquals the number of molecules where
(B) (I) is linked to (B)(I). At a ratio of (B)(I) to (A)(I)
lower than 2:1, the numbers of (A)(I) linked to (B) (I)
molecules is larger, while at ratios of (B)(I) to (a)(I)
greater than 2:1, (B)(I) linked to (B)(I) becomes the
predominant species. ' '
Component (C) can be any compound having (i) two
or more primary amino groups, (ii) two or more secondary
amino groups, (iii) at least one primary amino group and at
least one secondary amino group, (iv) at least two hydroxyl
groups, or (v) at least one primary or secondary amino
group and at least one hydroxyl group. These include
polyamines, polyols and hydroxyamines.



linked to (B) (1) equals the nunber of nolecules where (B) (1) is linked to
(B) (1). At aratio of (B) (I) to (A (1) lower than 2:1, the nunbers of

(A (1) linked to (B)(lI) nmolecules is larger, while at ratios of (B) (I) to
(A (1) greater than 2:1, (B)(l) Ilinked to (B) (I) becones the

predom nant speci es. Conponent (C) can be any conpound having (i)
two or nore primary amno groups, (ii) two or nore secondary am no groups,
(iii) at least one primary am no group and at | east one secondary am no
group, (iv) at least two hydroxyl groups, (v) at | east one primary or
secondary am gr nd ilg one dr ox r . These incl ude
oAy 2 Y 5 BN in ' Q8
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het erocyclic, aromati c-sub- stituted a Ilphatlc aromat’i c- substi t uted

cycl oal i phat | BEL5PERE: | REBLLFY urdkiphatiersebsEithEed: oEyelralinpatifut ed
al i phatic, hehgiphutlicosawatitute’tl CyéterbepBatcs ar@ycloanpnauc-sub-

heterocycllc sub ted. aronptic a es ese.amn saturated or
unsat ur at ed. F¥ %Hgﬁgur%}%ahngﬁﬁ'euﬁ?é;?%lﬁgk?E}HBFV%FFUS¥$¥%h1358 effirc
~unsaturation. cybtealdphatic-substituted heterocyclic, aromatic~-sub-
stituted aliphatic, aromatic-substituted cycloaliphatic,

aromatic-substituted heterocyclic, heterocyclic~substituted
aliphatic, heterbcyclic-substituted cycloaliphatic and
heterocyclic-substituted aromatic amines. These amines may
be saturated or unsaturated. If unsaturated, the amine is
préferably free from acetylenic unsaturation. These amines
may also contain non-hydrocarbon substituents or groups as
long as these groups do not significantly interfere with
the reaction of such amines with reactants (A)(I) and
(B)(I). Such non-hydrocarbon substituents or groups
include lower alkoxy, lower alkyl, mercapto, nitro, and
interrupting groups such as -0- and -S- (e.g.,'as in such
groups as

-CH,CH,~X~CH,CH,~

where X is -0- or =-S-).

The polyamines include aliphatic, cycloaliphatic
and aromatic polyamines analogous to the aliphatic,
cycloaliphatic ahd aromatic monoamines described below
except for the presence within their structure of at least
one additional >NH or -NH, group.

Aliphatic moncamines include mono-aliphatic and
di-aliphatié-substituted amines wherein the aliphatic



may al So contai n non-hydrocarbon substituents or groups as |ong as these
groups do not significantly interfere with the reaction of such amnes with
reactants (A)(l) and (B)(I). Such non-hydrocarbon substituents or
groups include | ower al koxy, |ower alkyl, mercapto, nitro, and interrupting
groups such as -0- and -S- (e.g., as in such groups as

- CH2CH2- X- CH2CH2- where X is -0- or -S). The pol yam nes incl ude
al i phatic, cycloaliphatic and aromatic pol yam nes anal ogous to the
?Iiphﬁtic, cycloalipﬂatic and aromatic noriBami nes descri bed bel ow except

or the presence within their structure of at |east, ope additional .>NH or
-NH2 group. 9roups can phat iSRtHIRIRA ne¥ | IRFF FHRR- A1 hﬁﬁ’élg}?& of
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nmonoami nes i nclud am ne, di-ethylam ne, n-butylam ne,
preferably does not exceed about 40 and usually does not

exceed about 20 carbon atoms. Specific examples of such
monoamines include ethylamine, di-ethylamine, n-butylamine,
di-n~-butylamine, allylamine, isobutylamine, cocoamine,
stearylamine, laurylamine, methyllaurylamine, oleylamine,
N-methyl-octylamine, dodecylamine, octadecylamine, and the
like. Examples of cycloaliphatic~substituted aliphatic
amines, aromatic-substituted aliphatic amines, and
heterocyclic-substituted aliphatic amines, include
2-(cyclohexyl) -ethylamine, benzylamine, phenylethylamine,
and 3-(furylpropyl) amine.

Cycloaliphatic monoamines are those monoamines
wherein there is one cycloaliphatic substituent attached
directly to the amino nitrogen through a carbon atom in the
cyclic ring structure. Exampies of cycloaliphatic
monoamines include cyclohexylamines, cyclopentylamines,
cyclohexenylamines, cyclopentenylamines, N-ethyl-cyclo-
hexylamines, dicyclohexylamines, and the like. Examples of
aliphatic-substituted, aromatic-substituted, and
heterocyclic-substituted cycloaliphatic monoamines include
propyl-substituted cyclohexylanines, phenyl-substituted
cyclopentylamines and pyranyl-substituted cyclohexylamine.
- Aromatic monoamines include those monoamines
wherein a carbon atom of the aromatic ring structure is
attached directly to the amino nitrogen. The aromatic ring
will usually be a mononuclear aromatic ring (i.e., one
derived from benzene) but can include fused aromatic rings,
especially ‘those derived from naphthalene. Examples of



di -n-butyl anmi ne, allylanine, isobutylamnne, cocoam ne, stearyl anine,
| auryl am ne, nethyl | auryl am ne, ol eyl am ne, N-nethyl-octyl am ne,
dodecyl am ne, octadecyl am ne, and the |ike. Exanples of

cycl oal i phati c-substituted aliphatic am nes, aromatic:substituted

al i phatic am nes, and heterocyclic-substituted al i phatic am nes,
I ncl ude 2-(cycl ohexyl )-ethylam ne, benzylam ne, phenylethylam ne, and
3-(furyl propyl) ami ne. Cycl oal i phati c nonoam nes are those

nonoam nes wherein there is one cycloali phé?l c substituent attached
directly to the am no nltr en throu carbon atom,in the cycli.c
Struct ure. $Dcnotudecanstona 8t (PRrPoaethy Lphdnyl)
cyc: ohexyl amI rm.ne:,ychapnﬁmlrllamlnes m—ygi-alsm:ynyl amildne, ar|1d the 11kea.
cycl opent eny N-et hyl -cycl o nd nes C amn
the |ike. %’} - phgtf Lﬁ)%tl%)%?g s‘éﬂ&%ﬂ-‘g égt [ tug:}dci%
and heterocyclali;miusia:-tsmmitJ:Wtedtl @ i dlatamymbm-rmdbsm:etuted aro-
propyl - subst i S C
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and pyranyl - noam nes
i ncl ude t hose am¥RRn nescmépbﬁﬂFYd-mlb%'hlﬁu&%f t napheh¥ianineng and

structure is %ﬂﬂ}wm%éﬂté& dRg18[kNO Nit rogen The aromatic ring
wi |l usually be a rononuclear aromatic ring (i.e., one derived from:

benzene) but can i ncl uddiekRERCYFbiGt R?lriﬂiﬁbis“e%sﬁé& B1S0t BEsAFRE | vedrs
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nitrogen as a heteroatom in the heterocyclic ring. As long
as there is present in the heterocyclic polyamines at least
two primary amino groups, at least two secondary amino
groups, or at least one of each, the hetero-N atom in the
ring can be a tertiary amino nitrogen; that is, one that
does not have hydrogen attached directly to the ring
nitrogen. The hetero-N atom can be one of the secondary
amino groups; that is, it can be a ring nitrogen with
hydrogen directly attached to it. Heterocyclic amines can
be saturated or unsaturated and can contain various
substituents such as nitro, alkoxy, alkyl mercapto, alkyl,
alkenyl, aryl, alkaryl, or aralkyl substituents.
Generally, the total number of carbon atoms in the
substituents will not exceed about 20. Heterocyclic amines
can contain heteroatoms other than nitrogen, especially
oxygen and sulfur. obviously they can contain more than one
nitrogen heteroatom. The 5- and 6~-membered heterocyclic
rings are preferred.

Among the suitable heterocyclic polyamines are
the aziridines, azetidines, azolidines, tetra- and di-hydro
pyridines, pyrroles, indoles, piperidines, imidazoles, di-
and tetrahydroimidazoles, piperazines, isoindoles, purines,
morpholines., thiomorpholines, N-aminoalkylmorpholines,



s

am ne, -~ cycl ohexyl - substituted napht hyl am ne and thi enyl -substituted
ani'li ne. Het erocycl i c pol yam nes can al so be used. As used
herein, the term nology "heterocyclic polyamne" is intended to describe

t hose heterocyclic am nes containing at |east two primary am no groups, at

| east two secondary am no groups, or at |east one of each, and at |east one
nitrogen as a heteroatomin the heterocyclic ring. As Iong as there is
present in the heterocyclic polyan nes at igast two primary am no groups,

at | east two secondary am no groups, or | east one of each the hetero-N

atomin the rNﬁgmmmbdﬁkyﬂtﬁibmarph@ﬂﬂﬁééutrogﬂﬂamihéhl £83tindaes
not have hydrﬁggn {ached d%%?ﬁ é to the ring n|tro en. h eterQ-N at om
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saturated or S aty tﬁﬂ? G0 &O rlous stituents_suc
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heterocyclic nbagsoar eipggf espcially t.heb\%éffdﬂ!ééam &BSES%%&%' ic
pol yam nes argpthe az nes, azetidjpes, azolidines, tefra-_and hydro

pyri di nes, 6P§§pr9&&ﬂé§ PR HReS, | RYgERAEiN S, apd the 1ike.

tetrahydrmrndaualéy ﬂquﬁm&mﬁﬁﬁkylSQhw@ﬂﬁﬂheﬁtél&?é sHpsHIdhitds, on a
t hi onor phol i n N—an1noa| Innrihol nes,

N—aninoalkyItﬁ?Bﬁ%ﬁSﬁoFﬁﬁ@% oA PRSI IGf pHpRr BSERES, Ting.  Specific

examples of such heterocyclic amines ° include
N-aminoethylpiperazine and N,N’-diaminoethylpiperazine.

Hydrazine and substituted-hydrazines can also be
used. The substituents which may be present on the
hydrazine include alkyl, alkenyl, aryl, aralkyl, alkaryl,
and the 1like. Usually, the substituents are alkyl,
especially lower alkyl, phenyl, and substituted phenyl such
as lower alkoxy-substituted phenyl or lower
alkyl-substituted phenyl. Specific examples of substituted
hydrazines are methylhydrazine, N,N-dimethylhydrazine,
N,N'-dimethylhydrazine, phenylhydrazine, N-phenyl-
N’/-ethylhydrazine, N-(para-tolyl)-N’-(n-butyl)-hydrazine,
N-(para-nitrophenyl)-hydrazine, N-(para-nitrophen-
yl)-N—methylhydrazine, N,N’-di-(para-chlorophenol) -hy-
drazine, N-phenyl-N’-cyclohexylhydrazine, and the like.

Another group of amines suitable for use in this
invention are branched polyalkylene polyamines. The
branched polyalkylene polyamines are polyalkylene
polyamines wherein the branched group 'is a side chain
containing on the average at least one nitrogen-bonded
aminoalkylene

H

|
(i.e., NH,-RFN-R{—)

X



N, N -di- aninoalkylpipera2|nes azepi nes, azoci nes, azoni nes, azecines
and tetra-, di- and perhydro-derivatives of each of the above and ni xtures
of two or nore of these heterocyclic amines. Useful heterocyclic

pol yam nes are the saturated 5- and 6-nenberad heterocyclic pol yam nes
containing only nitrogen, oxygen and/or sulfur in the hetero ring,
especi al l'y the piperidines, piperazines, thionorpholines, norpholines,
pyrrolidines, and the like. Usually the am Boalkyl substituents are
substituted on a nitrogen atom form ng par of the hetero ring Specific

Qe B e AR SIS o, pop 4 B main cnain o

Hydrazi ne and exdmple utked hglr suchebranchelschhdnssper nlﬁheunﬂhaianuﬂhe

whi ch b ath | I
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al koxy-substi tuff,6b pr am1%8rgroubgmﬁﬁdahKyheﬁﬁQsﬁh Uted-128% lamino

Speci fic exanpl es of substltut hydrazi nes are | hydr azi ne,

N, N- di met hyl hy#FeR ne, These - aweeﬁyinﬁydbgz exPressegh &y hherformela:
N-phenyl - N -et hyl hydrazine, N (para-tolyl)-N -(n-butyl)-hydrazine,
N- ( para-ni trophenyl) - hydrazi ne, N (para-nitrpephen- —_
yl) - N-met hyl hydr azi ne, N, N ' -di - (far a- chl prophenol ) - hy- drazi ne,
N-phenyl - N - cycl ohexyl hydr azi NR,—8&(RHhN) [Hke—- RN ——ArRpt+RerRNH,0up of
am nes suitable for use in this invention are | brdnehed pol yal kyl ene

pol yam nes. The branched pol yal kyl ene polyan[%ésl ar ¢ pol yal kyl ene
pol yam nes wherein the branched group is a side| cad#Hy ¢gont 4i ning on the
average at | east one nitrogen-bonded ani noal kyl ene!

[err] - R

dY

wherein R is an alkylene group such as ethylene, propylene,
butylene and other homologs (both straight chained and
branched), etc., but preferably ethylene; and %, y and 2
are integers; x is in the range of from about 4 to about 24
or more, preferably from about 6 to about 18; y is in the
range of from 1 to about 6 or more, preferably from 1 to
about 3; and z is in the range of from zero to about 6,
preferably from zero to about 1. The x and y units may be
sequential, alternative, orderly or randomly distributed.
A useful class of such polyamines includes those of the
formula:

-7

H H
! \
NH, —{R~N) EN_('R'N) {—H

b

wherein n is an iﬁgeger in the range of from 1 to about 20

n

or more, preferably in the range of from 1 to about 3, and
R is preferably ethylene, but may be propylene, butylene,



19 group per nine anmno units present on the main chain; for exanple, 1-4
of." such branched chai ns per nine units on the main chain, but preferably
one side chain unit per nine main chain units. Thus, these polyam nes
contain at least three primary am no groups and at | east one tertiary am no
group. These am nes may be expressed by the fornul a:

[err] . wherein R is an al kyl ene group such as ethyl ene,

propyl ene, butyl ene and ot her honol ogs (both strai ght chai ned and
branched), etc., but preferably ethylene; ad x, y and z are integers; x is
in the range of fromabout 4 to about 24 or nore, preferably fromabout 6
to about 18; pehx ifstreighkgeheinedypn P5aRshed)6 oru%g’é,x 6&9&’@&’9’5
from1 to aboyredref¥bdented oy HEnéapsemahaltr om zero to about 6,
preferably fromzero to about 1. The x and y units nay be sequential,
alternative, orderly or +andomy distributed. A useful chass of such

pol yam nes includes thoge of tme formnula: [err]

H
\F/)thg][ glr lelnyI isna'[]hlen %%ém)gﬂgg%aﬁ%%ﬁ%ﬁﬁ%m@r €,
CH
&,

]
NH,

wherein n is an integer in the range of 1 to about 3. The
groups within the brackets may be joined in a head-to-head
or a head-to-tail fashion. U.S. Patents 3,200,106 and
3,259,578 are incorporated herein by reference for their
disclosures relative to said polyamines.

Suitable polyamines also include polyoxyalkylene
polyamines, e.g., polyoxyalkylene diamines and poly-
oxyalkylene triamines, having average molecular weights
ranging from about 200 to about 4000, preferably from about
400 to 2000. Examples of these polyoxyalkylene polyamines
include those amines represented by the formula:

NH,~Alkylene—{—0-Alkylene—j NH,

wherein m has a wvalue of from about 3 to about 70,
preferably from about 10 to about 35.

R—fAlkylene—{0O-Alkylene—};NH;]4

wherein n is a number in the range of from 1 to about 40,
with the proviso that the sum of all of the n’s is from
about 3 to about 70 and generally from about 6 to about 35,
and R is a polyvalent saturated hydrocarbyl group of up to
about 10 carbon atoms having a valence of from about 3 to
about 6. The alkylene groups may be straight or branched



Ris préferably et hyl ene, but may be propyl ene, butyl ene,
20 . etc. (straight chained or branched). Useful enbodinents are

- represented by the fornul a: [err] wherein n is an
integer in the range of -1 to about 3. The groups within the brackets- may be
joined in a head-to-head or a head-to-tail fashion. U S. Patents

3,200,106 and 3,259,578 are incorporated herein by reference for their
di scl osures relative to said pol yan nes. Sui t abl e pol yam nes al so
i ncl ude pol yoxyal kyl ene pol yam nes, e.g., %Blyoxyalkylene di am nes and

pol y- oxyal kyl t1iapi.ne yin ver.ag Lec I.qht s Lng from
bout 200 1o’ SABsoBHa" Saaiin SPhO T SRR T SRPOE ARl o i
t hese pol yoxyalsudldye fuoiopanineto i aboute 4 haaxrkon natomspr escfhed varidus
formil a: alkylene grohbs’ Prededit SRfediy €h&Y abive “#6Hth b enal be
the same or different.
More specific examples of these polyamines include:

. NH,CH~CH, t—OCH,CH) ,NH,
t, cu,
wherein x has a value of from about 3 to about 70, pref-
erably from about 10 to 35; and

rﬂh‘"‘(cxﬁki:)ﬁﬂﬁ
: 3
CH,—CH,—Q-CHZ—(-OCHZC'!H) yNH,
. mis
‘3%"_fOCH¥FH)Jn§
CH,

wherein x + vy + z have a total value ranging from about 3
to about 30, préferably from about 5 to about 10.

Useful polyoxyalkylene polyamines include the
polyoxyethylene and polyoxypropylene diamines and the
polyoxypropylene triamines having average molecular weights
rangihg from about 200 to about 2000. The polyoxyalkylene
polyamines are commercially available from the Texaco under

'~ the trade name "“Jeffamine®. U.S. Patents 3,804,763 and
3,948,800 are incorporated herein by reference for their
disclosure of such polyoxyalkylene polyamines.

Useful polyamines are the alkylene polyanmines,
including the polyalkylene polyamines, as described in more
detail hereafter. The alkylene polyamines include those
conforming to the formula: |

R-y-(Alkylene-?}ﬂR’
R R’



wherein mhas a value of fromabout 3 to about 70, preferably from about 10
t o. about 35. R-[ Al kyl ene-(-O Al kyl ene-)-[err]NH err]][err]
wherein n is a nunber in the range of from1l to about 40, with the proviso
that the sumof all of the n's is fromabout 3 to about 70 and generally
fromabout 6 to about 35, and Ris a polyvalent saturated hydrocarbyl group
of up to about 10 carbon atons having a val ence of from about 3 to about 6.
The al kyl ene groups may be straight or branched

21" chains and contain from1 to about 7 carbon atoms, and usually from1l

to about 4 carpon atonms, _The v r|o S | ene ou sent th|
above fornulaénﬁaﬁlﬁentﬁﬁ £508 % Fi% %H%nio' pr§£er%§}§ gﬁ%El éﬁ%?es
of these polyam resch n® uand R’ is independentéyr]a hmhmgenxam,a a

val ue of fronla ougagb§g aB?ng7Q¢rprefhj%¥%§9L$&£EQf*@%&dq£h§&%§éarﬁgg

[err]
group having up to about 700 carbon atoms, preferably up to

about 100 carbon atoms, more preferably up to about 50
carbon atoms, more preferabiy up to about 30 carbon atoms,
7ith the proviso that at least one of R and at least one of
R’ are hydrogen;.and the "Alkyizane® group has from about 1
to about 18 carbon atoms, preferably from 1 to about 4
carbon atoms, with the preferrzd Alkylene being ethylene or
propylene. Useful alkylene polyamines are those wherein
each R and each R’ is hydrogen with the ethylene
polyamines, and mixtures of ethylene polyémines being
particularly preferred. Such alkylene polyamines include
methylene polyanmines, ethylene ©polyamines,  butylene
polyamines, propylene polyamines, pentylene polyamines,
hexylene polyamines, heptylene polyamines, etc. The higher
homologs of such amines and related aminoalkyl-substituted
piperazines are also included.

Alkylene polyamines that are wuseful include
ethylene diaminé, diethylene triamine, triethylene
tetramine, tetraethylene pentamine, pentaethylene hexanine,
propylene diamine, trimethylene diamine, hexamethylene
diamine, decamethylene diamine, octamethylene diamine,

4di (heptamethylene) triamine, tripropylene tetramine,
tetraethylene pentamine, trimethylene diamine,
pentaethylene hexamine, di(trimethylene) triamine,

N-(2-aminoethyl) piperazine, 1,4-bis(2-aminoethyl) pipera- '
zine, and the 1like. Higher homologs as are obtained by
condensing two or more of the above-illustrated alkylene
amines are useful as amines in this invention as are
mixtures of two or more of any of the aforedescribed
polyamines. '
Ethylene polyamines, such as those mentioned above,
are described in detail under the heading "Diamines and



-wherein x +y + z have a total value ranging fromabout 3 to about 30,
preferably fromabout 5 to about 10. Usef ul pol yoxyal kyl ene

pol yam nes i ncl ude the pol yoxyet hyl ene and pol yoxypropyl ene di am nes and
t he pol yoxypropyl ene triam nes having average nol ecul ar wei ghts rangi ng
from about 200 to about 2000. The pol yoxyal kyl ene pol yam nes are
comercially avail able fromthe Texaco under the trade nane "Jeffam ne".
U S. Patents 3,804,763 and 3,948,800 are iqngorporated herein by reference
for their disclosure of such polyoxyalkyl 2@ pol yam nes. Usef ul

Dol yan nes, - adiaben iARtReR, nRLLPRRFEEr 1B ?&ﬁﬁéﬁ‘ﬁl@éﬁfﬁﬁéegﬁ PPafees
i ncl ude thosemﬁnu]mg}g t@ﬁﬂnﬂfmdm:lmn, Kirk-othmer, [olyme 7, pPp.
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by the reactlon of an alkylene chloride with ammonia or by
reaction of an ethylene imine with a ring-opening reagent
such as ammonia, etc. These reactions result in the
production of the somewhat complex mixtures of alkylene
polyamines, including cyclic condensation products such as
piperazines.

Alkoxylated alkylene polyamines (e.qg.,
N,N-1(diethanol)-ethylene diamine) can be used. Such poly-
amines can be made by reacting alkylene amines (e.g.,
ethylenediamine) with one or more alkylene oxides (e.qg.,
ethylene oxide, octadecene oxide) of two to about 20
carbons. similar alkylene oxide-alkanol amine reaction
products can also be used such as the products made by
reacting the afore-described primary, secondary or tertiary
alkanol amines with ethylene, propylene or higher epoxides
in a 1:1 or 1:2 molar ratio. Reactant ratios and
temperatures for carrying out such reactions are known to
those skilled in the art.

Specific examples of alkoxylated alkylene poly-
amines include N-(2-hydroxyethyl) ethylene diamine,
N,N-bis(2-hydroxyethyl)-ethylene-diamine, 1-(2-hy-
droxyethyl) piperazine, mono (hydroxypropyl) -substituted di-
ethylene triamine, di(hydroxypropyl)-substituted tetra-
ethylene pentamine, N=- (3-hydroxybutyl) -tetramethylene
diamine, etc. Higher homologs obtained by condensation of
the above-illustrated hydroxy alkylene polyamines through
amino groups or through hydroxy groups are likewise useful.
Condensation through amino groups results in a higher amine
accompanied by removal of ammonia while condensation
~through the.hydroxy groups results in products containing



wth t hie proviso that at |east one of R and at |east one of R are
hydrogen; and the "Al kyl ene" group has from about 1 to about 18 carbon
atons, preferably from1l to about 4 carbon atons, with the preferred

Al kyl ene bei ng ethylene or propylene. Useful alkylene polyam nes are those
wherein each R and each R is hydrogen with the ethyl ene pol yam nes, and

m xtures of ethylene polyam nes being particularly preferred. Such al kyl ene

pol.yam nes include nethyl ene polyam nes, _ethylene polyam nes, but yl ene
pol yani nes, propyl ene pol yani nes, pentyl en@“pol yarri nes, hexyl ene

pol yam nes, heptyl en ol yam nes, e h| her ol ogs suc m ne
and rel at ed an’?ﬁ%%ﬁk ?“%é é??l P&F&H‘Dﬁ ma?‘éa& eg g’ﬁ&e&ded s 20LPES

Al kyl ene pol yaof nseo tdwitmore ofeaty blﬂClthéeae‘bli')élseJia pdiljfaninhes afetaysene
triam ne, %ﬁ ene tetram ne, tetraethyl ene pentam ne, pentaethyl ene
propﬁ

hexam ne, *di am ne, . trimethylene diamne, hexanethylene

di am ne, dec 23 1] asc Comridndmine(C)k am ne,

di (hept anet hyl ene) i p ylel S&liam a e
pent am ne, trimet hy enen&’l%?%rén nég'p é rS"gnt'h Igﬁe a&%elicgfé %;@f@f as

di (tri et hyl enegmponentni ¢R) qulmnothhye) mmmdae of the general
1, 4-bi s(2-am ngsthyia: pi pera- zine, and the like. H gher honologs as are
obt ai ned by condensing two or nore of the above-illustrated al kyl ene am nes
are useful as amines in this invention as are m xtures of two or nore of
any of the aforedescribed polyani nes. g (oH)_ Ethyl ene polyam nes, such as

t hose nentioned above, are descri bed in det@il under the headi ng "Di am nes
and 23 Higher Am nes, Aliphatic" in
The Encycl opeditterdih®yi dad a monovalent or polyvalent organic group

joined to the -OH groups through carbon-to-oxygen bonds
(that is, -COH whereln the carbon is not part of a carbonyl
group): and m is an integer of from 2 to about 10,
preferably 2 to about 6. These alcohols can be aliphatic,
cycloaliphatic, aromatié, and heterocyclic, including
aliphatic-substituted cycloaliphatic alcohols, ali-
phatic-substituted aromatic alcohols, aliphatic-substituted
heterocyclic alcohols, cycloaliphatic-substituted aliphatic
alcohols, cycloaliphatic-substituted heterocyclic alcohols,
heterocyclic-substituted aliphatic alcohols, heterocyclic-
substituted cycloaliphatic alcohols, and
heterocyclic-substituted aromatic alcohols. Except for the
polyoxyalkylene alcohols, the polyhydric alcohols
corresponding to the formula R,(OH)_, preferably contain not
more than about 40 carbon atoms, more preferably not more
than about 20 carbon atoms. The alcohols may conta{in
non-hydrocarbon substituents or groups which do not
interfere with the reaction of the alcohols with the
-hydrocarbyl-substituted carboxylic acids or anhydrides of
this invention. Such non-hydrocarbon substituents or
groups include lower alkoxy, lower alkyl, mercapto, nitro,
and interruptingj groups such as -0- and -S- (e.g., as in
such groups as =-CH,CH,-XCH,CH, where X is -0- or -s-).



Technol'ogy, Third Edition, Kirk-Qhmer, Volunme 7, pp. 580-602, a

W l-ey-Interscience Publication, John Wley and Sons, 1979, these pages
bei ng incorporated herein by reference. Such conpounds are prepared nost
“conveniently by the reaction of an al kyl ene chloride with ammonia or by
reaction of an ethylene imne with a ring-opening reagent such as amoni a,

etc. These reactions result in the production of the sonewhat conpl ex
m xtures of al kyl ene pol yam nes, incl udi ngzscycl i ¢ condensation products
such as pi perazi nes. Al koxyl at ed al kyl ene pol yam nes (e.0.,

N, N- 1( di et hanol ) - et hy I am ed | Yz 48N}

made by reacting al ky:('%n%gugm %29%393&@21#% eral‘el F’gl%]%ce)) &\?\Adt h”hgggvgg%r%%e
al kyl ene oxi dsbeteof. inslwmderkhexhydrocarhidcetherns @nd othewsarboxyddc 20
carbons. Sim n Isde Al ' c4 3 s 0
be. Used such 25 The e sRuor L e B Iact il (e 3 LOMmBLEVILE varitus)

secondary or €arbeaif kafdfsani ndd INstrakive edydnaaaniehe WOURYhare
epoxi des in aazlkyl, Otyclog1Rphar angpifryl, RBachapt, r aik§faryd aikyl,

tenperatures for ca(r‘:qrg/l ng, out such reactions are known to those skilled in

the art. etc. g KNGTLENGHRRs &G aPRVKy 110 RREPRY| atomsy| - SRRCAELC
i ncl ude N ( 2nipdgoayeiily lgroups hiheede dnatthye, butyl, dodecyl, tolyl,
N, N-bi s(2- hydr Xy hyl ) -e | ene-diagi ne 1-_(2-h- r l?th ) hvl
i perast ne.” nBRERTy o SARIRIT, - oRRETIRheRYYy. dRALAEie ), sehyl,
di (hydroxypr opytlonelxytli,t uapd thet r diket.hy| eCerboppbianiaids useful in

condencat i on BFSPRE L0, 08, PRLEPTafkTVRbaves Sxp WO SETBOEPR-RBRRVTEE O
am no groups 8eidsr osgthhyady orgeficupacade |vaberse waidy . leswdshsaciidn

armonta whi | o> oagac ! Sdk foll; HAELATTRER AP AN S RnyRUBNESE

on J ydroxy grodps_ resultss Tn products

cont ai ni ng tuted succinic acids wherein e alkyl or alkenyl group

contains up to about 20 carbon atoms. Members of this

class of alcohols are commercially available from various

sources; e.g., PLURONICS, polyols available from Wyandotte

Chemicals Corporation; POLYGLYCOL 112~2, a liquid triol

derived from ethylene-oxide and propylene-oxide available

from Dow Chemical Co.; and TERGITOLS, dodecylphenyl or

nonylphenyl polyethylene glycol ethers, and TUCONS,

polyalkylene glycols and various derivatives thereof, both

available from Union Carbide Corporation. However, the

alcohols used must have an average of at least one free

alcoholic hydroxyl group per molecule of polyoxyalkylene

alcohol. For purposes of describing these polyoxyalkylene

alcohb,ls, an alcoholic hydroxyl group is one attached to a

carbon atom that does not form part of an aromatic nucleus.

Alcohols useful in this invention also include

alkylene glycols and polyoxyalkylene alcohols such as

polyoxyethylene alcohdls, polyoxypropylene alcohois,

polyoxybutylene alcohols, and the like. These polyoxy-

alkylene alcohols (sometimes called polyglycols) can

contain up to about 150 oxyalkylene groups, with the

alkylene group containing from about 2 to about 8 carbon

atoms. éuch polyoxyalkylene alcohols are generally



24 - et her | i nkages acconpani ed by renoval of water. Mxtures of two or nore
of -any of the aforesaid polyam nes are al so useful. (2) Polyols Useful as

Conmponent (O : The pol yol s or pol yhydric al cohols useful as
conponent (C) include those conpounds of the general fornula:
Rlerr] (OH)[err] wherein R err] is a nonoval ent or polyval ent organic

group joined to the -OH groups through carbon-to-oxygen bonds (that is,
-COH wherein the carbon is not part of a carbonyl group) and mis an
integer of from2 to about 10, preferably 26t o about 6. These al cohols can

be aliphati c, cl oal i phati aromatic,. and heterocyc c, .ncludin

al i phat i c-subs‘ﬁ/ Yf? a@fﬁi't%&sr‘phatmlat drohBRED ’éé of 'the molecule
phati c- substi ttsemimavent withl arhdis, geduphat iTor ok t fide d shehe rpadyedsrye-

al cohol's, cycl Ltype al i i c.al cahgl s

cycl oal i phat [ CO@L%%}?% u%le‘ggﬁégerg%ygﬁ 85§?§to‘no?:§,e%%e ycf"'l |E“ct s‘:lueloa s[ thﬂoed
al i phatic al cdblgrowmserocyclic- substituted cycloallphatlc

al cohol s, and heter cly A N I he
polyoxyalkylene al coho boﬁy@ﬁ@ﬁ§c§Q+f€o é?%ahggF%%hqﬂg gg%?ﬁspondI 4
the fornul a R[Btﬂt(mx{cawt}ycpmxﬁrmxsamt@mpmdmré’qlrmymmﬁmols
carbon at s, Ji GAeeies B! yreChsgBag hharo3hakbnalicats ARG, | nlie

al cohol s may contaln non % rocar on subStituents or grou h do not
|nterfere\Mtthﬁqﬁ9¥¥£§ﬁb% itptede aAMHOIX GPERCVAES may contaln other

hydrocar byl - sufigdd 1t @en€ar haxuliag taeris e fwaréﬁ? Qﬁbb'&llftueh%‘ée rgucsm
Such non-hydrocarb S itu ups | ude Iome al kgx
al kyl , nercaWﬁ?Ehﬁfbo iﬁ@a P@&ﬁﬂﬁ%ﬂuﬁiﬁ?%kﬁ ) ggrcap ndn1§4q
as in such grams aikeCH evsh@ilgr,r | tXEHBAGH earbmaltdice compoufid @nll
-S). contain from 2 to about 4 hydroxy groups. The aromatic
hydroxy compounds are illustrated by the'folloﬁing specific
examples: resorcinol, catechol, p,p’/-dihydroxy-biphenyl,
hydroquinone, pyrogallol, phloroglucinol, hexylresorcinol,
orcinol, etc. . :
The polyhydric alcohols preferably contain from 2
to about 10 hydroxy groups. They are illustrated, for
example, by the alkylene glycols and polyoxyalkylene
glycols mentioned above such as ethylene glycol, diethylene
glycol, triethylene glycol, tetraethylene glycol,
dipropylene glycol, tripropylene glycol, dibutylene glycol,
tributylene glycol, and other alkylene glycols and
polyoxyalkylene glycols in which the alkylene groups
contain from 2 to about 8 carbon atoms. '
Other useful polyhydric alcohols include glycerol,
monooleate of glycerol, monostearate of (glycerol,
monomethyl ether of glycercl, pentaerythritol, n-butyl
ester of 9,10-dihydroxy stearic acid, methyl ester of
9,10-dihydroxy stearic acid, 1,2-butanediol, 2,3-hexane-
diol, 2,4-hexanediol, pinacol, erythritol, arabitol,
sorbitol, mannitol, 1,2-cyclohexanediol, and xylene glycol.
Carbohydrates such as sugars, starches, celluloses, and so
forth 1likewise can be used. The carbohydrates may be



25 . ‘. Usef ul pol yoxyal kyl ene al cohol s and derivatives t hereof incl ude
t he hydrocarbyl ethers and the carboxylic acid esters obtained by reacting

t he al cohols with various carboxylic acids. II'lustrative hydrocar byl
groups are al kyl, cycloal kyl, alkylaryl, aral kyl, alkylaryl alkyl, etc.,
containing up to about 40 carbon atons. Speci fi c hydrocarbyl groups

I ncl ude nethyl, butyl, dodecyl, tolyl, phenyl, naphthyl, dodecyl phenyl,
p- octyl phenyl ethyl, cyclohexyl, and the %&ke. Car boxylic acids useful
in preparing the ester derivatives are nond= or pol ycarboxylic acids such

as acetic aci l.erdsC. aci I | cid, |.c acy, ci ni I.d., and
al kyl or al ke%ﬁé@lﬁ‘éﬂlﬁft uted gg‘é%lsﬁlgé ag’lrg‘{s ée"zr'ei né‘gﬁﬁgzgi%kyl 5'ﬂgra q‘gll geerfyl
group cont ai nhannase alglycem dehyde at and. galagkbses of this class of

al cohol s are commer ci @Aﬁmi@béﬁ_gg%%a la¥MhgS OHECCPeadt 9-3 Cgku?%ﬂy;is a

pol yol s avail able from tte rporation; POLYCGLY |12
liquid triol G&OURE: (SRS et RteMRBHxREd Afd WRiEH Baveydeen aestexitded om

DO}N Chﬁrr} cal ,qu-th %{iﬁ Jﬂ?ﬂérﬁé?, mogeda%b&bqrwl aa;fiﬁqw nfflom abgut 8
Var] ous’ der | vED $BOUENSPCERELED: AP FUSTL B, BHLBIPST asithd@ 183t aci on.
However, the shteaidls dsidl, "idholleie aci’lerag@echnslicl axtid ooe tade oil
ol cohol ¢ VR RPyBeleao! SCUbg ghaol Lput it SIS AR o O
hydroxyl groupartialdyaesterdd ited podyhyatr it abddmilsiare the honwolmatteof
2 kyl ene. ol yoSts FRHTShsy aPRgtert attorof o SherLEe ol agHaBl SRk ot e
al cohol s, pelysenslopy memestaaxsie s, ofol gbxgevedl, endiatiodechnoaked wofe
Lonain one s RYHE R S My £k (07l e ol ed polyalyeols) can

Useful alcohols also include those polyhydric
alcohols containing up to about 12 carbon atoms, and
especially those containing from about 3 to about 10 carbon
atoms. This <class of alcohols includes glycerol,
erythritol, pentaerythritol, dipentaerythritol, gluconic
acid, glyceraldehyde, glucose, arabinose, 1,7-heptanediol,
2,4-heptanediol, 1,2,3-hexanetriol, 1,2,4~-hexanetriol,
1,2,5~hexanetriol, 2,3,4~-hexanetriol, 1,2,3-butanetriol,
1,2,4-butanetriol, quinic acid, 2,2,6,6-te-
trakis-(hydroxymethyl)cyclohexanol, 1,10-decanediol,
digitalose, and the like. Aliphatic alcohols containing at
least about 3 hydroxyl groups and up to about 10 carbon
atoms are useful.. :

Useful polyhydric alcohols are the polyhydric
alkanols containing from about 3 to about 10 carbon atoms
and particularly, those containing about 3 to about 6
carbon atoms and having at least three hydroxyl groups.
Such alcohols are exemplified by glycerol, erythritol,
pentaerythritol, mannitol, sorbitol, 2~hydroxy-
methyl-2-methyl-1,3-propanediol-(trimethylolethane),
2-hydroxymethyl-2-ethyl-1,3~propanediol (trimethylopropane),
1,2,4-hexanetriol, and the 1like.



alkyleﬁe group containing fromabout 2 to about 8 carbon atons. Such

pol'yoxyal kyl ene alcohols are generally _ di hydric al cohol s.
That is, each end of the nolecule termnates with an CH group. |n order
for such pol yoxy- al kyl ene al cohols to be useful, there nust be at |east
two OH groups. The pol yhydric al cohols useful in this invention

i ncl ude pol yhydroxy aromatic conpounds. Pol yhydric phenols and napht hol s
are useful hydroxyaromati c conpounds. Theseghydroxy-substituted aromatic
conpounds may contain other substituents ifi®addition to the hydroxy

substituents ﬁgh ?3!5[’%#%%%4&4’“9&3?%5 @%g"%;;n%' ?y_J,r;ercapto, nitro and

the |ike. ) ) ontain from2 to
about 4 hydroxy groupsthe Thsirgxraninesydtaxy heompaimaryar €1 | sesongady by

the fol |l ow ng a8NgEd.i ¢ QKQWméﬁh_aiESOMEr¥£rt?§%§c%$ines provided said
p, p' - di hydroxy- bi phenyl , hydroqui none, pyrogall ol phlorogl ucinagl,

hexyl r esor ci ndlertdanh@ningg also contagn ab| Iapaki twel hEAEPEYRr SKOURS -y
cont a: n fL om &Héﬁih?jﬂ&r&@iﬁﬂ?@éy cgmulpﬁ; atlekl@lsaﬁ eti.zbl u»lsm{ agﬁdupépa at
exanpl e, by the a ene glycol s _an ol yoxyal kyl ene gl ycal s nt i one

above such as gl ﬁfobﬁp&'hﬁgeﬂee?ﬁ/ c%‘%/? "&fli‘#ﬂﬁpeﬁﬁ aky 3.&915,1:
tfat rafat hyl eBe onleglml ord:-pngp)glr@m@d : ,glq;lecizlal-; tyéaﬁmpyweneogl ydupsli lbliiulyieene
gl ycol , tributyl ene 0 and o}, her .a .ene C n o] yoxya ene
Gl yeol s i n whihr R tngh ghao e TR Y D SfRet Sad EhR, pane

at ons. cl@s= pfusempoundsy andr,i theredodss, icanl beécugkeydcénterchange-
nonool eate of 1 ycerol, nonostearate of glycerol, nononethyl ether of

gl ycerol, penF§E ythritol, n-butyl
The hydroxyamines can- be primary or secondary

alkanol amines or mixtures thereof. Such amines can be
represented, respectfully, by the formulae:

H,N-R’~OH
and
H
'N-R’-OH
R

wherein R-is a hydrocarbyl group of one to about eight
carbon atoms or hydroxyl-substituted hydrocarbyl group of
two to about _eig‘nt- carbon atoms and R/’ is a divalent
hydrocarbyl group of about two to about 18 carbon atoms.
The group -R/-OH in such formulae represents the hydrox-
yl-substituted hydrocarbyl group. R’.can be an acyclic,
alicyclic or aromatic group. Typically, R’ is an acyclic
straight or branched alkylene group such as an ethylene,
1,2-propylene, 1,2-butylene, 1,2-octadecylene, etc. group.
Typically, R is a lower alkyl group of up to seven carbon
~atoms.

The hydroxyamines can also .be ether N-(hy-
droxy—substituted hydrocarbyl)amines. These are hydrox-



ester of 9, 10-di hydroxy stearic acid; met hyl ester of 9, 10-di hydroxy

stearic acid, 1,2-butanediol, 2,3-hexane- diol, 2,4-hexanediol, pinacol,
erythritol, arabitol, sorbitol, mannitol, . 1, 2-cyclohexanediol, and xylene
gl ycol . Carbohydrates such as sugars, starches, cellul oses, and so forth

| i kewi se can be used. The carbohydrates may be

27 exenplified by glucose, fructose, sucrose, rhamose, nannose,

gl ycer al dehyde, and gal act ose. Pol yhydri c al cohols having at |east 3

hydr oxyl groups, some, but not all of which have been esterified with an

al i phati ¢ mongaaghteritgtasd d ey PenyarsEabayloky)O aBaHlodl CaLIoN Anurs

such as octanodic acid, oleic_acid,” stearjc acid I ngl eic acid, dodecanoic
acid or tall @hHovECAesERihedmyinary and Feconday @lkanodsamineson
gar: iall %/ es]E ahafllggt% loquléwdr Fﬁc%h&@?0|kz?d¥‘ ilﬁstmél@ﬂ:@aé? OBﬁQF.Wl(dr?e

| stearate of sorbi , jonpol eate.o ycerol, nost ear at e ycero
di - dodecanoat @ngf0 t'hr??ﬁﬁ_, NﬁZhygﬁexngép%StitmqigﬂaFoﬁaEg’rﬂl s apings
i ncl ude thosecam ey dfonvenienbtly peepaired by rdactiontof 2epoxiidesawdrth
and especi al | haose cont.ai ni ng from about 3 to about 10 carhon, atQns.
This class Or 8] a?ﬁr§%?¢1c%%es glaﬁ%r fitP e hlrietpg‘-le,saé&en%%eltb&t hrtlhteol' ,
di pent aer yt hr fioarmulglesconi ¢ aci d, gl yceral dehyde, gl ucose, arabi nose,
1, 7- hept anedi ol , 2, 4-heptanediol, 1,2,3-hexanetriol, 1,2,4-hexanetriol,

1,2, 5-hexanetriol, 2,3,4-hexanetriol, 1,2,3-butanetriol,
1, 2, 4-but anetri ol , qui ni ¢ aci d, H,N=(ROOB, 6L t e-
t raki s- (hydr oxynet hyl ) cycl ohexanol , 1, 10- decanedi ol , digital ose, and the
| i ke. Aliphatic alcohols containing at |east about 3 hydroxyl groups and up
to about 10 carbon and - -

Ho

N-(R’0)~H
R

wherein x is a number from about 2 to about 15 and R and R’
are as described above.

Polyamine analogs of these hydroxy amines, part-
icularly alkoxylated alkylene polyamines (e.g., N,N-(di-
ethanol)-ethylene diamine) can also be used. Such poly-
amines can be made by reacting alkylene amines (e.g.,
ethylenediamine) with one or more alkylene oxides (e.g.,
ethylene oxide, octadecene oxide) of two to about 20
carbons. Similar alkylene oxide-alkanol amine reaction
products can also be used such as the products made by
reacting the afore-described primary or secondary alkanol
amines with ethylene, propylene or higher epoxides in a 1:1
or 1:2 molar ratio. Reactant ratios and temperatures for
carrying out such reactions are known to those skilled in
the art.

Specific examples of alkoxylated alkylene poly-
amines include N-(2-hydroxyethy1) ethylene diamine,
N,N-bis (2-hydroxyethyl) ethylene diamine, 1-(2~hydroxy-
ethyl) pipérazine, mono (hydroxypropyl) -substituted dieth-



atonms are useful . Usef ul pol yhydric al cohols are the pol yhydric

al kanol s containing fromabout 3 to about 10 carbon atons and particularly,
t hose containing about 3 to about 6 carbon atons and having at | east three
hydr oxyl groups. Such al cohols are exenplified by glycerol, erythritol,

- pentaerythritol, manni t ol , sorbitol, 2- hydr oxy-

nmet hyl - 2- net hyl - 1, 3- pr opanedi ol - (tri net hyl ol et hane),

2- hydr oxynet hyl - 2-et hyl - 1, 3- propanedlol(tr%pethylopropane)

1, 2, 4-hexanetriol, and the liKke. (3) Hydroxyam nes Useful as
Cbnponent (O: hykr J<) d
am nes. They"%gﬁe r1a %ﬁ?éﬁ%% ﬁﬁ&&%?lg %Iegésal ttggr?[gggg Eﬁ#%gge

al so contain Rgntéasne%wﬂ‘H?dh@ﬂNO&mhnnxi)‘Nﬁﬁ%ﬂﬁ@%ﬁb¥9nﬁ1ﬂé@mébﬁbaﬁﬁcat
| east two >NHygEAUPS, ﬁémb?é E tV‘Bth"I‘[\SEir] 959Upscoﬁaeh§§%tlo‘ﬁ”e ofH gtgEP

and at |east on >NH or - 3%1 roup, or | east twQ grou ps. The
terns "hydrox3BAvVesilangte ﬁaw'aasyéen5epph¥a9&995cF gough amino

conmpounds andarbheéef@fe,tmﬁu B ElHtAREE - adtlel YIlkew:Lse i[baful.

hydr oxyani nes caaF grlnagé %Scondar alkanol E ﬂl #

thereof. SuchCBAPREALLSR HBT S ok Pé?ﬁeE?PH o lﬂyat &9 SFnﬁPéBe

[err] accompanied by remdmai of ammonia while condensation

through the hydroxy groups results in products containing
ether linkages accompanied by removal of water. Mixtures
of two or more of any of the aforesaid mono- or polyamines
are also useful.

Exanmples of the N-(hydroxyl-substituted hydro-
carbyl) amines include mono-, di-, and triethanol amine,
diethylethanol amine, di-(3-hydroxyl propyl) amine,
N-(3-hydroxyl butyl) amine, N-(4-hydroxyl butyl) amine,
N,N-di~-(2-hydroxyl propyl) amine, N-(2-hydroxyl ethyl)
morpholine and its thio analog, N-(2-hydroxyl ethyl)
cyclohexyl amine, N-3-hydroxyl cyclopentyl amine, o-, m-
and p-aminophenol, N-(hydroxyl ethyl) piperazine,
N,N’-di (hydroxyl ethyl) piperazine, and the like.

Further hydroxyamines are the hydroxy-substituted
primary amines described in U.S. Patent 3,576,743 by the

general formula
R,~NH,

wherein R, is a monovalent organic group containing at least .
one alcoholic hydroxy group. The total number of carbon
atoms in R, preferably does not exceed about 20.
Hydroxy-sﬁbstituted aliphatic primary amines containing a
total of up to about 10 carbon atoms are useful. The
polyhydroxy-substituted alkancl primary amines wherein
there is only one amino group present (i.e., a primary
amino group) having one alkyl substituent containing up to
about 10 carbon atoms and up to about 6 hydroxyl groups are



[err] = wherein R is-a hydrocarbyl group of one to about eight carbon
atons or hydroxyl -substituted hydrocarbyl group of two to about eight
carbon atoms and R is a dival ent hydrocarbyl group of about two to about
18 carbon atons. The group -R -OH in such fornul ae represents the hydrox-
yl -substi tuted hydrocarbyl group. R can be an acyclic, alicyclic or
aromatic group. Typically, R is an acyclic straight or branched al kyl ene
group such as an ethylene, 1,2-propylene, 4;2-butylene, 1,2-octadecylene,
etc. group. Typically, Ris a |lower alkyl group of up to seven carbon

at ons. ubeF Y. dr opyEse NEIKEAB1 2bsamAeye laifimdy (dorréspemds ¢bs R txized
hydr ocar byl ) am nes., These are h&drox-

29 vyl -subst i MeF®ihoRy (AFdrdc oxPF  Pai¥hygroxyssubstdituted alkyl

above- descr i bggtaup "B y SpatiTEoN didmpll &N 0L ANEHES KydeoRyaBabegtuited

I ncl ude hydro§%L-5ubstiLuted.ox alké%sne.analogs%. Sgc N,

(hydr oxyl - sub Fﬁﬁ?aﬁaﬁﬁﬂﬁﬁcé?ﬁip?e T HRLNQ ] ~BUtRBAY e n? SRRED O REFEERY 15y

reaction of epoxpgepanidl af or epeqisetized anmhgd o yebhlyel ) careidnine by

thefm”mae2-amino-1-propanolwe”]yj§h “%Uiﬂpropanol,
2-amino-methyl-1,3-propanediol, 2-amino-2-eth-
yl-1,3-propanediol, N-(beta-hydroxypropyl) -
-N’-(beta~aminoethyl)-piperazine, tris-(hydroxymethyl)
amino methane (also known as trismethylolamino methane),
2-axnix1o-1-b11taan<:l , ethanolamine,
beta-(beta-hydroxyethoxy)-ethyl amine, glucamine,
glusoamine, 4-amino-3-hydroxy-3-methyl-1l-~butene (which can
be prepared according to procedures known in the art by

reacting isoprene-oxide with ammonia),
N-3-(aminopropyl)-4-(2-hydroxyethyl)piperidine,
2-amino-6-methyl-6-heptanol, 5-amino-l1-pentanol,

N-(beta~-hydroxyethyl)l,3-diamino propane,
1,3~diamino~-2-hydroxypropane, N-(beta~-hydroxy ethoxyethyl) -
ethylenediamine, trismethylolaminomethane and the like.
U.S. Patent 3,576,743 is incorporated herein by reference.

' Hydroxyalkyl alkylene polyamines having one or more
hydroxyalkyl substituents on the nitrogen atoms, are also
useful. Useful hydroxyalkyl-substituted alkylene
polyamines include those in which the hydroxyalkyl group is
a lower hydroxyalkyl group, i.e., having less than eight
carbon atoms. Examples of such hydroxyalkyl-substituted
polyamines include N-(2-hydroxyethyl) ethylene diamine,
N;N-bis(z-hydroxyethyl) ethylene diamine,
1-(2-hydroxyethyl)-piperazine, monohydroxypro-
pyl-substituted diethylene triamine, dihydroxypropyl-
substituted tetraethylene pentamine, N-(3-hydroxybutyl)
tetramethylene diamine, etc. Higher homologs as are
obtained by condensation of the above-illustrated hydroxy
alkylene poiyamines through amino groups or through hydroxy



and ) [err] wherein x is a nunber fromabout 2 to
about 15 and R and R are as described above. Pol yam ne anal ogs of

t hese hydroxy am nes, part- icularly al koxyl ated al kyl ene pol yam nes (e.g.,
N, N- (di - ethanol)-ethyl ene diam ne) can al so be used. Such poly- am nes
can be made by reacting al kyl ene am nes (e.g., ethylenediam ne) with one or
nore al kyl ene oxides (e.g., ethylene oxide, octadecene oxide) of two to
about 20 carbons. Simlar alkylene oxide-g kanol am ne reaction products
can al so be used such as the products nade by reacting the afore-described

“primary or seggadpsy a’ﬁ'é(amﬂke&fﬂs&e&x%hlﬂl et hyten@enpatpherthrsudh garino
epoxides in a_l: 1 or | ar 1.0, Reactant ratios anddtﬁnperaggais Eor
carrying out ?HEHPFeESF 33 df‘eﬂ’&\ﬂ%‘% e ARFPPRARC L RE APY
Specific exanphmsnuh ahioeghdendatlioyl thropghy thenhygdroxiyngrodps results

R B L e G e

di am ne r OXY- piper nono Xy pr opy |tu
di et h- removal of water.

Components (A) {IT) and (B) (IT): .
Components (A) (II) and (B) (II) can be the same or
different, but preferably are the same. The amines useful
as component (A)(IXI) and (B)(II) in preparing the salt
compositions of the invention include ammonia, and the
primary amines, secondary amines and hydroxyamines
discussed above as being useful as component (C). In
addition to ammonia, the primary amines, secondary amines
and hydroxyamines discussed above, the amines useful as
components (A)(II) and (B) (II) also include primary and
secondary nmonoamines, and tertiary mono- and polyamines.
The primary and secondary monoamines that are useful as
components (A) (II) and (B) (II) are described above under
the sub-title " (1) Polyamines Useful as Component (C)" as
being analogues of the polyamines described above. These
primary and secondary monoamines include the aliphatic,
cycloaliphatic and aromatic monoamines discussed above.
The tertiary amines are analogous to the primary amines,
secondary amines and hydroxyamines discussed above with the
exception that they can be either monoamines or polyamines
and the hydrogen atoms in the H-N< or -NH, groups are
replaced by hydrocarbyl groups. .
The tertiary amines can be aliphatic, cyclo-
aliphatic, aromatic or heterocyclic, including alipha-
tic-substituted aromatic, aliphatic-substituted cyclo-
aliphatic, aliphatic-substituted heterocyclic, cyclo-
aliphatic-substituted aliphatic, cycloaliphatic-substituted
aromatic, cycloaliphatic-substituted heterocyclic,
aromatic~substituted aliphatic, aromatic-substituted
cyclbaliphafic, aromatic-substituted heterocyclic, heter-



yl ene triam ne, di (hydroxypropyl) -substituted tetraethylene pentan ne,

N- ( 3- hydr oxybutyl)-tetranet hyl ene diam ne, etc. H gher honol ogs obt ai ned
by, condensation of the above-illustrated hydroxy al kyl ene pol yam nes

t hrough am no groups or through hydroxy groups are |ikew se useful.
Condensation through am no groups results in a higher am ne acconpani ed by
renoval of anmonia while condensation through the hydroxy groups results in
products containing ether |inkages acconpagg ed by renoval of water.

M xtures of two or nore of any of the aforesaid nono- or polyam nes are

alsg F§EfU| ocycllc-Enbﬁwnthtéﬁ ahgph&tﬁb%dHh@ﬁefbﬁyél16Fﬁd?sh%dueﬁd
car am nes_| no triet et hangl.
o, i - SYRIGPATPRACIE, And RendrdevElfe AREEpiEER ' ShoRatic
Rtgg-ﬂygroxy:ahmnps%)amhusertétthatﬁ aydnesyhaypmansatuzamﬂdzor unsat-

r ox r r
et hyl )ycycl ghexyf:gém ngE E&%aﬁ%%r (}%ﬁj cyc?opeﬂké) ié{?f&ﬂeraﬁhg} f9¥§ 2¥4n
p- an1nophenolaCEtMl@n}Grd%9$atu§§ﬁyPP pﬂ%@#atenﬁlakwﬁrm@iQﬁ§dME%&Iaéﬁﬁyl)
pi.perazine, ap@nt8gn! hﬁ-hydrocarﬂ:dﬁtﬁ%sﬂgé Qi’ﬂ‘ﬁ“'o?eﬁ Uy 3 57610n3

hydr oxy-substituted primary am nes describ U.
the general fbRRERg groups’ do not sign ficanﬁ?¥rr}n RESERE W&ﬁ@rth

Rlerr] is a npgagdhient efgaabﬁpghéhlt CQBt)aI Wiel ako ﬁrerme (@hgohol ggch
e

hydr oxy group. The total punber rbon atons in rr er abl does
not exceed abBRP~BYArACArLER lﬁﬁ§ {k¥ﬁpﬁflpﬁﬁtl y£éﬂi Yow

containing a &dbkekyof lowése am(yl L0 mexdapt eyl o tafes, uaatiul mtefhﬁptmg
pol yhydr oxy-substituted alkano _prl rx an1§$s wherei n, t here |s on

anino group pPEEBRE §UR 4 vipy RRViHY BHED.IRGRUPS "ds
substi t uent CGOHgHQPKgCHgﬂh& wh@neZK)IEH*QﬁIGrOﬁS-hnd up to about 6

hydroxyl groups are gne monoamines can be represented by the formula

R’/~-N-R?
]
R3

wherein R/, R? and R} are the same or different hydrocarbyl
groups. Preferably, R’, R* and R} are independently
hydrocarbyl groups of from 1 to about 20 carbon atoms.
Examples of wuseful tertiary amines include
trimethyl amine, triethyl amine, tripropyl amine, tributyl
amine, monomethyldiethyl amine, monoethyldimethyl amine,
dimethylpropyl amine, dimethylbutyl amine, dimethylpentyl
amine, dimethylhéxyl amine, dimethylheptyl amine,
dimethyloctyl amine, dimethylnonyl amine, dimethyldecyl
amine, dimethylphenyl amine, N,N-dioctyl-l1-octanamine,
N,N-didodecyl-1~dodecanamine tricoco amine,
trihydrogenated-tallow amine, N-methyl-dihydrogenated
tallow amine, N,N-dimethyl-l-dodecanamine, N,N-dimeth-~
yl-l1-tetradecanamine, N,N-dimethyl-l-hexadecanamine, N,N-
dimethyl-1-octadecanamine, N,N-dimethylcocoanine, N,N-
dimethylsoyaamine, N,N-dimethylhydrogenated tallow amine,

etc.



31 useful. These al kanol primary anines correspond to R err]-NH err]
wherein R err] is a nono- or polyhydroxy-substituted al kyl group.
Specific exanples of the hydroxy-substituted primary am nes include

2-'am no- 1- but anol , 2-am no-2-net hyl - 1-propanol, p- (bet a-
hydr oxyet hyl )-ani | i ne, 2-antno-1-propanol, 3-am no- 1- pr opanol
2-am no- net hyl - 1, 3- propanediol,  2-am no-2-eth- yl-1, 3- propanedi ol ,

N- (bet a- hydr oxypropyl)- -N -(beta-ani noethyl ) - pi perazine,
tris-(hydroxymethyl) am no nmethane (also Known as trisnethyl ol am no

methane), 2-am no-1-bykargh, tertSld}3NAACAASL amines are represented by
bet a- (bet a- hydr oxyet hoxy) - et hyl am ne, gl ucam ne, gl usoam ne,

4- am no- 3- hydtbﬁyfgrﬁﬂﬂﬁyl 1-butene (which can be prepared according to
procedures known in the art by reacting i sopr ene- oxi de W th

anmoni a), N 3-(am nopropyl)-4-(2-hydroxyethyl) pi peridine,

2- am no- 6- net hyl - 6- hept anol , 5- 0- 1- pent anol ,

N- ( bet a- hydr oxyet hyl ) 1, 3- di ani no pr opanesR1-0B- dlanino-2-hydroxypropane,
N (beta-hydroxy ethoxyethyl) - ethy&gned’anlne tri smet hyl ol am nonet hane
and the like. U S Patent 3,576,743 I ncor porated herein by reference.
Hydr oxyal kyl al kyl ene polyan1nes haV|ng one or nore hydroxyal kyl

substituents n g
hydr oxyal kyl - gﬁ %FEFUFEEB i? ene 5ﬁ{yan1 S |ruxa€ﬁs? og%eéﬁbu |°ﬁ oRe
hydr oxyal kyl §poupbouta Imt hyeRoRgA| kyrtogxusoupru ?é'drwlnﬁulP%EétPﬁsﬂ

ei ght carbon S d I guaggbbhtgd aglaﬁalnes
i ncl ude N-(2- ﬁggrox e?ﬁql E%%Fpgf tge Buchoxit &ibh v

ene diam ne, N, E &% eth % 18
et hyl ene dil&nian l{@%y’é}'@%%@ﬁ?ﬂ arwpaz?%ea o o&‘?/%
pyl - substi t ut @qrbghehmshgne ﬁé;g %_R:ohdwdimwmmpgd;mﬁlﬁi)si-epnesdnts
ro
e

H gher  homol ofBe. BYaxamy iR ke BR Lo PHE bdte. PHE LR A

hydroxy al kyl aggcpekyaailiesdiiough arimo: i oppsup:  thypigalhydrBtyis an
acyclic straight or branched alkylene group such as an
ethylene, 1,2-propylene, 1,2-butylene, 1,2-octadecylene,
etc. group. Where two R groups are present in the same
molecule they can be joined by a direct carbon-to-carbon
bond or through a heteroatom (e.g., oxygen, nitrogen or
sulfur) to form a 5-, 6-, 7- or 8-membered ring structure.
Examples of such heterocyclic amines include N-(hydroxyl
lower alkyl)-morpholines, -thiomorpholines, -piperidines,
-okazolidines, -thiazolidines and the 1like. Typically,
however, each R is a lower alkyl group of up to seven
carbon atoms. The hydroxyamines can also be an ether
N- (hydroxy-substituted hydrocarbyl)amine. These are
hydroxyl-substituted poly(hydrocarbyloxy) analogs of the
above-described hydroxy amines (these analogs also include
hydroxyl-substituted oxyalkylene analogs) . Such
N-(hydfoxyl—substituted hydrocarbyl) amines can be
conveniently prepared by reaction of epoxides with
afore-described amines and can be represented by the

formula:



32 groups are |ikew se useful. Condensation through am no groups results
I n-a higher am ne acconpani ed by renoval of anmmonia and condensati on

t hrough the hydroxy groups results in products containing ether |inkages
acconpani ed by renoval of water. Components (A)(I1) and (B)(l1):
Components (A)(Il1) and (B)(Il1) can be the same or different, but preferably
are the sane. The am nes useful as component (A) (I1) and (B) (I1) in
preparing the salt conpositions of the invggtlon i ncl ude ammoni a, and the
primary am nes, secondary amnes and ydroxyam nes di scussed above as
bei ng useful as conponent (C). In addition to ammonia, the primary

am nes, secondary am nes and hydroxyam nes di scussed above, the am nes
useful as conponents (A) (I11) and %@9 (I'1) also include primry and
secondary nonoami nes, and tertiary noNe{R20y Rl yam nes. The primary and
secondary nonoanmi nes that are usefuas conponents (A (Il)y and (B) (I1)
are descri bed above under the sub-title "(1) Polyam nes Useful as Conponent
(©" as being anal ogues of the polyanines descri bed above. These primary

and secondary noaim nes . ncl i phat | iC
monoani nes di Setfeded® dhove @ ﬂ%‘g&[ %ﬁ‘ﬁé aﬁﬁé‘@g‘?ﬁs&lﬁf aﬁ{d)@'t
primary am ne:aresamrﬁ@qrm&eabawd.hydroxyam nes di scussed above with the
exception that they cqﬂrffh it a gd ay; en
atons in the HHN< or - err]bgfgﬁggﬂgge rep acege%¥ Ehgggggrb g}odgggg
The tertiary sHisaussed aboye; pﬁatwe;ll cyel élkanhq@mtm YARIRGQE | ?!1 only

heterocyclic, dfifldigy w}d ﬂ%@e é'&tﬁ&éﬁé&t ﬁbeéhér f%rogen atoms. Thus,
al i phati c- substituted ¢ cycl o- aliphatic, g hat i c- subst’i t ut ed
I

het er ocycli c, tnﬁuﬂ%KYb?PﬁhRHlﬁﬁﬁﬂ&ﬁﬁt%ﬁ%ﬁ“ AghAemponents (A) (II) and
cycl oal i phat i cepyupsty tifi€Thde those conforming to the formula:

R-N- (Alkylene-lll-);R
R R

wherein n is from 1 to about 10, preferably from 1 to about
7; each R is independently a hydrogen atonm, a_hydrocarbyl
group or a hydroxy-substituted hydrocarbyl group having up
to about 700 carbon atoms, preferably up to about 100
carbon atoms, more preferably up to about 50 carbon atoms,
more preferably up to about 30 carbon atoms; and the
YAlkylene" group hés from about 1 to about 18 carbon atoms,

‘_preferably from 1 to about 4 carbon atoms, with the
preferred Alkylene being ethylene or propylene.

The alkali and alkaline earth metals that are
useful as components (A) (IX) and (B) (II) can be any alkali
or alkaline earth metal. The alkali metals are preferred.
Sodium and potassium are particularly preferred. The
alkali and alkaline earth metal compounds that are useful
include, for example, the oxides, hydroxides and
carbonates. Sodium hydroxide and potassium hydroxide are
particularly preferred.



aronatlc cycl oal i phatic-substituted - heterocyclic, '

ar omat i c- substi t ut ed al i phati c, aromati c-substituted cycloaliphatic,
aromati c-substituted heterocyclic, heter-

33" ocyclic-substituted aliphatic, heterocyclic-substituted cycloaliphatic
and heterocyclic-substituted aromati c am nes. These tertiary am nes may
be saturated or unsat- urated. If unsaturated, the amne is preferably free
from acetyl eni ¢ unsaturati on. The tertiargg am nes may al so contain

non- hydrocarbon substituents or groups as long as these groups do not

significantly pataatsba g_gt Rheh 2192 Wono Xt fiwonent  (B) w th conponent
(A). Such non-hydrocar bon substituents, or S |ncI yde | gwer al koxy
| over al kyl, nercapto, Thﬁrﬁaf‘&noc?’m%?}%b??g ‘bé) doyention gan ke
(e.g., as in speépgredpbyaini€iladnyl cdacting<thd @dﬂﬁ{mq]agm e(1x<) (%)

0TS e ot S, RS BoRBrL 6, B S50 5 D B LAY ana

hydr ocar byl grtheseaftiref reakﬂt;ing RsaidR eimt]emuﬂﬁtfér]wial:le components.

naehendent! Y RATIRERT DA SRR |18 Aiotle “OoRR0ER Y. . e
tripropyl am n@lternatiye amethkod mfomemninghwhm nsallh)rmnm#sdtmﬂyl
oty hoyt” LRG8BYs2 P G bt 210 ) o AR ) e
di met hyI nonyl @FheE %9 nforp @Cfp.rst salt mcn.ety, separately reacting
components (B) (I) and (B) (II) with each other to form a
second salt moiety, then reacting a mixture of these two
salt moieties with component (C).
The ratio of reactants utilized in the preparation
of the inventive salt compdsitions may be varied over a
wide range. Generally, for each equivalent of each of the
acylating agents (A)(I) and (B)(I), at least about one
equivalent of component (C) is used. From about 0.1 to
about 2 equivalents or more of components (A)(II) and
(B) (II) are used for each equivalent of components (A) (I)
and (B) (I), respectively. The upper limit of component (C)
is about 2 equivalents of component (C) for each equivalent
of component (A) (I), and about two equivalents of component
(C) for each equivalent of component (B)(I). Preferred
amounts of the reactants are about 2 equivalents of the
component (C) and from about 0.1 to about 2 equivalents of
each of components (A) (II) and (B) (II) for each equivaleht.
of each of components (A)(I) and (B) (I). The ratio of
equivalents of components (B) (I) to (A)(I) is greater than
2:1. As noted above, this ratio leads to the predominance
of molecules in which B)(I) is linked to (B)(I). The
ratio of (B) (I) to (A) (I) may range from 2:1 to about 10:1;
or from 2.5:1 to 10:1. Prefered ranges are 2:1 to 5:1 or
2.5:1 to 5:1, and 2:1 to 4:1, or 2.5:1 to 4:1. A more
preferred range.is 2:1 to 3:1 or -2.5:1 to 3:1.



am ne, di met hyl phenyl am ne, N, N-dioctyl-1-octanan ne,

N, N- di dodecyl - 1- dodecanamni ne tricoco am ne, trihydrogenated-tallow
am ne, N- et hyl - di hydrogenated tall ow am ne, N,
N-di et hyl - 1- dodecanam ne, N, N-di neth- yl-I|-tetradecanam ne,

N, N- di met hyl - 1- hexadecanam ne, N, N di net hyl - 1- oct adecanam ne, N

N- di met hyl cocoami ne, N, N dinethyl soyaam ne, N, N-di net hyl hydr ogenat ed
tall ow am ne, etc. 37 34 Usef ul
tertiary al kanol ami nes are represented by the fornula

[err] wher ei n eacheRk ngnbedepéngguiva lentairet athgl agydating agents

about eight c Ofya (Mﬁgﬁé- i r s t

to about ei ghf(rA?a .otna(ﬂéﬁtso(%é (g:ﬁd - |ns§§1a%3¥ %%%E%%IO%F%%O ‘la%%ut
two to about Mm dORBENtTAR @Rasl)- - RInadatemmnq)rmeanu@q&%@ﬁ_s
the hydroxyl- susivdrdifds hydeogaidyy| of” Wi %yiaaihght%ﬁy (8) (3] atfd | C

br aromatic group. Typically, I s_an acyclic stral r branc

al kyl ene grouf B astheset pyreasyl funchigng efeich 1apenpey sapable of
1, 2- oct adecy| gRactiliry a@ QUBarbMeNad Wik WP Bif AyaReHrd —AdIERITE

et or oatom (430 URGED: HPYEEREn SRETR AF )oRS PERKYALSRE GF aryigting
8-nmenbered ri gediv UCAY(E) and (B) (I) for each carboxy group in these
acylating agents. For example, there would be two
equivalents in an anhydride derived from the reaction of
one mole of olefin polymer and one mole of maleic
anhydride. Conventional techniques are readily available
for determining the number of carboxyl functions (e.g.,
acid number, saponification number) and, thus, the number
of equivalents.of-each of the acylating agents (A) (I) aﬁd
(B) (I) can be readily determined by one skilled in the art.
An equivalent weight of a polyamine is the mole-
cular weight of the polyamine divided by the total number
of nitrogens present in the molecule. If the polyamine is
to be used as component (C), tertiary amino groups are not
counted. On the other hand, if the polyamine is to be used
as component (A) (II) or (B)(II), tertiary amino groups are
counted. Thus, ethylene diamine has an equivalent weight
equal to one-half of its molecular weight; diethylene
triamine has an equivalent weight equal to one-third its
molecular weight. The equivalent weight of a commercially
available mixture of polyalkylene polyamine can be
determined by dividing the atomic weight of nitrogen (14)
by the %N contained in the polyamine; thus, a polyamine
mixture having a 3N of 34 would have an equivalent weight
of 41.2. An equivalent weight of ammonia or a monoamine is
its molecular weight.
An equivalent weight of polyhydric alcohol is its
molecular weight'divided by the total number of hydroxyl



Exanpl es of such heterocyclic am nes include N-(hydroxyl |ower
al kyl ) - mor phol i nes, -thi onorpholines, -piperidines, -oxazolidines,

-thi azolidines and the |ike. Typi cal ly, however, each Ris a | ower alkyl
group of up to seven carbon atons. The hydroxyam nes can al so be an et her
N .(hydroxy-substituted hydrocarbyl) am ne. These are

hydr oxyl - substi tuted pol y(hydrocar byl oxy) anal ogs of the above-descri bed
hydr oxy am nes (these anal ogs al so incl ude dr oxyl - substi t ut ed

oxyal kyl ene anal ogs). : Such N (hydr oXyl -substituted hydroéarbyl)

am nes can n | ¥ nP eac I -t Do s
afore-describegg%#%%é E]’::t}ann Eﬁ?Z%?éSgﬁ%%d &hgﬁé % ngﬁi@ﬁieﬁk Peight
35 of ethﬂ?ﬁﬁﬁ glycoleﬁeﬁnﬁ7h?%fa; %ﬁ%@leFPéﬁFaUGGBhZ -t 0 about
15 and R and R are aswﬁ%@;ulmeahpwl ht of Q?Aﬁﬂffé”ﬁﬁlbﬂchﬁdeo

t he alkylene p yam nes di scusse wel | Bglgan1ne§ W th
only one or H?S&eﬁ§ ﬁ??ﬁ?ﬁ@ﬂttécﬁhésnFFﬁoﬁgﬁeﬁPGﬁé W?ﬁg h¥1dpdyP¥ne

pol yan nes usefthb g9tadnpanbels of Aol >N &ndB)-iH,) groapsdprebent in the

confornlng to %h eL%&gHIa Thus, dimethyleéﬁgﬁglamine when used as
component (C) has an equivalent weight equal to its
molecular weight; ethanolamine has an equivalent weight
equal to one~half its molecular weight. On the other hang,
if the hydroxyamine is to be used as components (A) (II) or
(B) (II), an equivalent weight thereof would be its
molecular weight divided by the total number of nitrogen
groups present in the molecule. Thus, dimethylethanol-~
amine, when used as component (A)(II) or (B)(II), would
have an equivalent weight equal to its molecular weight;
ethanolamine would also have an equivalent weight equal to
its molecular weight.

An equivalent weight of an alkali or alkaline earth
metal is its molecular weight. An equivalent weight of an
alkali or alkaline earth metal compound is its molecular
weight divided by the number of alkali or alkaline earth
metal atoms present in the molecule.

The acylating agents (A)(I) and (B)(I) can be
reacted with component (Cj according to conventional ester-
and/or amide-forming techniques. This normally involves
heating acylating agents (A)(I) and (B)(I) with component
(C), optionally in the presence of a normally 1liquid,
substantially inert, organic 1liquid solvent/diluent.
Temperatures of at least about 30°C up to the decomposition
temperature of the reaction component and/or product having
the lowest such temperature can be used. This temperature
is preferably in the range of about 50°C to about 130°C,
more preferably about 80°C to about 100°C when the
acylatlng agents (A) (I) and (B) (I) are anhydrides. On the
other hand when the acylatlng agents (A)(I) and (B) (I) are



wherein nis from1l to about 10, preferably from1 to about 7; each Ris

I ndependently a hydrogen atom a hydrocarbyl group or a hydroxy-substituted
hydr ocar byl group having up to about 700 carbon atons, preferably up to
about 100 carbon atoms, nore preferably up to about 50 carbon atons, nore
preferably up to about 30 carbon atons; and the "Al kyl ene” group has from
about 1 to about 18 carbon atons, preferably from1l to about 4 carbon
atons, with the preferred Al kyl ene bei ng epﬁylene or propyl ene. The
al kali and al kaline earth netals that are useful as conponents (A)(Il) and

(B)(1l) can be al ' ' r b vl al.i t ales
preferred. Sod?ﬁ%?ghdgﬁg%agé?gﬁggrgggasﬁi%ﬁfggkébéyéggr?gg.khngﬁeaglig??t

and al kal i ne edPPhCmitical abelpo AL’ € hWithr ctempexaturesudsn ther rangmmppE,
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I OXl ge are arti cu reterre
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the invention and (R) pIEpaand WB)i(II)i arey cmaciddmubeundst asaly AgEAiAg -

T

to for m t he dgasbnpdnents. (A) (@A)t et (Ae(DE) hodndf (B)dXdr iargd t (E)s(aIE)aI are

conpos, 1 o QYSLICPogERR: A OTRANRN 14 A WanAEh(BIL! L) W4 -RAGH or

and (B) (11) whbduba@? ¢ hawp t bof oklpe a decomposition temperature of the
reaction component and/or product having the lowest such
temperature, preferably about 50°C to about 130°C, more
preferably about 80°C to about 110°C; optionally, in the
presence of a normally liquid, substantially inert organic
liquid solvent/diluent, until the desired product has
formed. |

The product of the reaction between components
(A)(I) and (B)(I), and (A)(II) and (B) (II), respectively,
must contain at least some salt linkage to permit said
product to be effective as an emulsifier in accordance with
the invention. Preferably at 1least about 10%, more
preferably at least about 30%, more preferably at least
about 50%, more preferably at least about 70%, and
advantageously up to about 100% of components (A) (II) and
(B) (II) that react with the acylating agents (A)(I) and
(B) (I), respectively, form a salt linkage.

The following examples illustrate the preparation
of the salt compositions of this invention. Unless
otherwise indicated, in the following examples and else-
where in the specification and claims, all parts and
percentages are by weight, and all temperatures are in
degrees centigrade.

Example 1

1120 parts of polyisobutylene (number average
molecular weight = 950) -substituted succinic anhydride
produced by'direct alkylation of maleic anhydride (without



second-salt noiety, then reacting a m xture of these two salt noieties with
conponent (C). The ratio of reactants utilized in the preparation
of the inventive salt conpositions may be varied over a w de range.
General ly, for each equival ent of each of the acylating agents (A) (1) and
(B) (1), at |east about one equival ent of conponent (C) is used. From
about 0.1 to about 2 equivalents or nore of conponents (A) (11) and (B)(I1)
are used for each equival ent of conponents,qA) (1) and (B) (I),
respectively. The upper limt of component (C) is about 2 equival ents of

conponent (C h ui f t I nd o]
eqlrjr})val entg Lfélg%ng%%entt?ﬂ(g}ﬁkgl}hgg ahdrs eﬁ)tgé)gfs( c%%p%nejf]?‘pégOlﬁQ?flar
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agents (A) (1) _and (B)(l), those ca uncti ons which are not capa
of reacting a@%%"ocﬁe‘iﬂ‘i‘é‘:ﬁci d acyl ating agent are excluded. In general,

however, there is one equival ent of acylating

Functional Pluid Compositions:

The functional compositions of the invention are
oil~-in-water emulsions which comprise a continuous water
phase, a discontinuous organic phase, the emulsifying
composition, and additives related to the function to be
performed by the functional fluid. The discontinuous
organic phase is preferably present at a level of at least
about 1% by weight, more preferably in the range of from
about 1% to about 50% by weight, .more preferably in the
range of from about 1% to about 20% by weight based on the
total weight of emulsion. The continuous water phase is
preferably present at a level of about 99% by weight, more
preferably at a level in the range of from about 50% to
about 99% by weight, more preferably from about 80% to
about 99% by weight based on the total weight of said emul-
sion. The salt compositions of the invention are
preferably present at a level in the range of from about 1%
to about 100% by weight, more preferably from about 20% to
about 80% by weight based on the total weight of the
organic phase. When the emulsifier is 100% of the organic
phase, the emulsifier is acting to form an emulsion of



agent (A) (1) and (B) (1) for each carboxy group in these acyl ating

agents. For exanple, there would be two equivalents in an anhydride
derived fromthe reaction of one nole of olefin polyner and one nole of

mal ei ¢ anhydride. Conventional techniques are readily avail able for

determ ning the nunber of carboxyl functions (e.g., acid nunber,

saponi fication nunber) and, thus, the nunber of equival ents of each of the
acylating agents (A)(l) and (B)(l) can be rgadily determ ned by one skilled

inthe art. An equi val ent weight of a polyamine is the nole- cular
wei ght of the ﬂabémm ri@x dine dedtly iPade®f ahnUMIY OfFgahicoghasdr sethe N
t he nol ecul e. i e g anine Is to be used as conponent (C), tertiary

am no groups a?@ t£d68nted. On the ot her hand, if the polyamne is to be

used as conponent (A)(frhe @uxfadﬂIinclﬂdélﬁbstamﬂqmnﬁwhgﬂrdmarbonste&or

ol ccular el LSRRy AT Pk no. RS Eh Rt v HRER RSN corgpagy®.

one-third its saterated ori ghsatiratesyhysirodanionst Th gepexad;cthel pil

avai | abl e m Xti‘}%]te 2f wRebyak %%%b‘i%' f‘%%ﬂﬁ&ifﬂa ied%d\?&%{iﬁﬁng q{P{éé" 18-

the atomc wei @ of "ni'trogen contai ne
thus, a polyanenbhnrxﬂmqulﬁaatngo&m%mempa;atunﬁ<1ertsaﬁrQQUavaannetmepght

of 41.2. An eqgbyabest ‘i’ﬁb@.ﬁhl% A Q ﬁﬁ ?J‘flétﬁnﬁ‘)ﬁ\?ﬁﬂhﬁbs
wei ght . An eq ui val ent ﬁﬁ%%i poly ic alco Is its nol ecul ar

wei ght d|V|dedtb?r?ﬁ§ ma¥alPen of hydroxyl |

38 groups present in jaguraleedhs. 1IB!&deaan§ﬁHuV3h1§taﬂalQageﬁﬁbabhﬁhiae

glycol 1s one hall 1 iBalRbeolid WSlhi1) as well SOUSEERE-EETNLA:"

acid-refined mineral oils of the paraffinic, naphthenic, or
mixed paraffin-naphthenic types. 0ils derived from coal or
shale are also useful. Synthetic oils include hydrocarbon
oils and halo-substituted hydrocarbon oils such as
polymerized and interpolymerized olefins e.g., poly-
butylenes, polypropylenes, propylene-isobutylene
copolymers, chlorinated polybutylenes; alkyl benzenes e.qg.,
dodecylbenzenes, tetradecylbenzenes, dinonylbenzenes,
di-(2-ethylhexyl) benzenes, etc.; and the like.

Another suitable class of synthetic oils that can
be used comprises the esters of dicarboxylic acids (e.q.,
phthalic acid, succinic acid, alkyl succinic acid, maleic
acid, azelaic acid, suberic acid, sebacic acid, fumaric
acid, adipic acid, linoleic acid dimer, malonic acid, alkyl
malonic acids, alkenyl malonic acids, etc.) with a variety
of alcohols (e.g., butyl alcohol, hexyl alcohol, dodecyl
alcohol; 2-ethylhexyl alcohol, ethylene glycol, diethylene
glycol monoether, propylene glycol, pentaerythritol, etc.).
Specific examples of these esters include dibutyl adipate,
di (2-ethylhexyl)-sebacate, di-n-hexyl fumarate, dioctyl
sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl
phthalate, didecyl phthalate, dieicosyl sebacate, the
2-ethylhexyl diester of linoleic acid dimer, the complex
ester formed by reacting one mole of sebacic acid with two



be :used as conmponent (C) is its nolecular weight divided by the total

nunber of -OH >NH and -NH err] groups present in the. nolecule. Thus,

di met hyl et hanol am ne when used as conponent (C) has an equival ent wei ght

equal to its nol ecul ar weight; ethanol am ne has an equival ent wei ght equal

to one-half its nolecular weight. On the other hand, if the hydroxyamne is

to be used as conponents (A (Il) or (B)(II) an equi val ent wei ght thereof

woul d be its nol ecul ar wei ght divided by thg,total nunber of nitrogen

- groups present in the nol ecul e Thus, di n€t hyl et hanol - am ne, when used
as component (gmbiek! Jof! £& hg{,lew'cgl)g?af ARC Ay 2B ksl BN gL L O

Its nol ecul ar wei ght; ano e woul so have an equi val ent wei gh

equal toits an@éBP&P'ﬂﬁ%ﬁﬂ and the Jikegqui val ent wei ght of an alkali or

al kaline earth netal '%Qﬂé&dﬂﬂééiﬁf”aéwﬁfﬂﬁheéibeﬂﬂlyaétéb mﬁcmhaeotnaae
al kali or al kaline earth net

g npound i's_its_nol ecu] ar melghtﬁgy ded Eé
the nunber of BARE EXAM fka Pn§leaPPﬁ°ﬁ§F§Pxthérﬁ’s agidsand, ?r{')

The acyl ating pggpol (RtHdrs angucl) ak) aFbPgeHYE actgmwub ceprifethly103)
according to conventi onal ster- an%g Sulde forngﬁ% ues. .
IV ool PEEPRBSY RENECFAERR] LajurB LPERF RRF YERE SR b2 IPBRtas RIS Rant
(©, optionallyitel,heter.esence of a normally liquid, substantially inert,
organic liquid solve t/dllue Tenperat ure a 30[ ernl.C
up to the decorrp03|t|o ra}ﬁﬁe&gglﬁ'ﬁe r%i‘ct%%nrtggng%;nm%i [§°1
pro?uctbrav!ngarMé%AmmpnlxalkpxzmperarurQO&MGUEiQxxﬂﬁlhﬂx@n@enpalatuﬂ@dis
preferably in L-?&ég?e” 11620800 @h]oférlﬁ% s bIOLBEE: IIIEE These

preferably abou when the acyl ating_agents

(A) (1) and (B inplade anhFetrasthylasidicateer habRtraheapraBYAsilicats
agents (A) (1) t@A% 4B 2UetRYAhexyl) -silicate,tetra-(4-methylhexyl)-
silicate, tetra(p-tert-butylphenyl)-silicate, hexyl-(4-

methyl-2-pentoxy)-di-siloxane, poly (methyl)-siloxanes,
poly-(methylphenyl)-siloxanes, etc. Other useful synthetic
oils include 1liquid esters of phosphorus-containing acid
(e.g., tricresyl phosphate, trioctyl phosphate, diethyl
ester of decane phosphonic acid, etc.), polymeric tetra-
hydrofurans, and the like.

Unrefined, refined and rerefined oils (and mixtures
of each with each other) of the type disclosed hereinabove
can be used. Unrefined oils are those obtained directly
from a natural or synthetic source without further
purification treatment. For example, a shale oil obtained
directly from a retorting operation, a petroleum oil
obtained directly from distillation or ester oil obtained
directly from an esterification process and used without
further treatment would be an unrefined o0il. Refined oils
are similar to the unrefined oils except that they have
been further treated in one or more purification steps to
improve one or more properties. Many such purification
techniques are known to those of skill in the art such as-
solvent extraction, distillation, acid or base extraction,
filtration, percolation, etc. Rerefined oils are obtained
by processés similar to those used to obtain refined oils



39 : aci'ds, this tenperature is preferably in the range of about 100[err]C
t o ‘about 300[err]C with tenperatures in the range of about 125[err]Cto

about 250 C often bei ng enpl oyed. The reactions between conponents
(A (1) and (B) (I), and (A (Il) and (B)(Il) are carried out under salt
formng conditions wusing conventional techniques. Typi cal ly,

conmponents (A) (1) and (A)(Il), and (B)(l) and (B)(I11) are m xed together
and heated to a tenperature in the range ofggpbout 20[err]C up to the
deconposition tenperature of the reaction conmponent and/or product having

the | owest suchppadear aidlrﬁefmhaaerﬁtw ﬁhﬂéh F&Iﬁrbseho aAlrudayl 3QEear lin

nor e preferabl a ut 80[err]C t er opt i.onal

presence of a hﬂﬁdi }%ﬁ% % ﬁg %#) %wp¥§ﬁ|5ecgaimed
s ]9| Vﬁnt / di | uenbr neprbcbbsedesmsdandodﬂténhgsd at(idmdlonall qs:smlu(bty
of the reactio nt an I A

(B (1) Tospele? YIGTES Layara, BingyRl’ of Sink Beaikifas, ana
sai d product t01ﬂebebhkdbmmepmpdnctsnnS|f|er in accordance with the

i nventi on. Pr ef er abl r eagt
about 30% nore prefer)a%ﬁaiba:tlt ﬁeeast %bl}%uqtog‘é%; nor e pr(%ferg'b‘.'l%blmx'é"g1 z"‘a:tlst%i:l
about 70% andaxaidabdgeofizpp Witcoatchenicals cﬂommmnemcbexA)ﬂ'(e | Yrade
(8) (117 Lhat peadbnsiibe "eagosh?! 0wt oniflbrt) 808 Bdidane erom

respectively, formra salt oW ng exanpl es | strate

t he preparati offhefllt yedexsthe E§ﬂ9§sﬁ?ﬁéﬁ§at@°q RNDINAY ang @nmlner@m edd

otherw se indi gghgdanie t *ﬁ-&r@' | PhAigo £XaMah@eranGifd Seeraher eab@ﬂ;hanon
specification and clainms, all parts and percentages are by wei ght, "and al

tenper at ures aMa/PR-H3grees centi gr ade. Exanple 1
1120 parts of polyi sobgprienal ruaditiongl ageteriiaqd aiayebghineotporated

gﬁgjg;}gteegwsggc' e UM SR PHOIUPIRY LEEEnR K FLALLoRT TGS cal
finished compositions may include lubricity agents, anti-
wear agents, dispersants, corrosion inhibitors, other
surfactants such as petroleum or synthetic alkyl
sulfonates, metal deactivators, and the 1like. The
emulsions of the present invention are shelf stable, which
means they exhibit shelf stability of at least six months
and typically one year or more.

A preferred method for making the emulsions of the
invention comprises the steps of (1) mixing the emulsifier
with the o0il phase, (2) mixing the additives with the oil
phase, (3) stirring the oil phase with the water phase to
form a oil-in-water emulsion. Mixing of the oil with the
appropriate additives may be conducted in any suitable
mixing apparatus. Any type of apparatus capable of either
low or high shear mixing may be used to mix the o0il and
water phases to prepare these oil-in-water emulsions.

EXAMPLES OF FUNCTIONAL FLUIDS
The followihg illustrates a functional fluid oil-in-water
emulsions within the scope of the invention:
Exanple A '



40 the use of chlorine) and 812 parts of a | ow nol ecul ar wei ght
hydrocarbyl substituted succinic anhydri de derived fromone nole of a Cl6
al pha-ol efin and one nole of maleic anhydride are heated to a tenperature
of 93[err]Cwith stirring and nmaintained at that tenperature for one hour.
108 parts of ethylene glycol are added to the m xture. The m xture is

mai nt ai ned at a tenperature of 93-105[err]C for 2 hours. 312 parts of

di et hyl et hanol am ne are added to the nixzégea over a period of 0.5 hour.
The m xture is maintained at 93- 104[err] 2.5 hours then cooled to

70[err] C to provide !he dosbLRlrREadUSm s S LD lollibd OBPONIN N

The functional conpositions e I nvention-are ol | sTon

whi ch conpri s&éhe predueioef mlmdsé70a%)scmﬁaﬂ%@gmegthrsmng he
enul si fyi ng C%”ﬁﬁﬁthk%“ofa&g adé!lk' dfsaéfﬁét efloh8ethanbd i) ta?nc?%oric

performed by the runctional df scont i nuous or gani'c_phase .i.s

preferably pr@Saft Gk 'a“f)e'vep°5?'°aF°P'§as(t3 -{5R7 be gHLYCRY, 7.0%) ;
preferably lnMWe@igq'-qtsf(&ntahmuw afiiihe W watnhs moles of
Phe toral el STRY3ARE) P51a8) tho Uy 88RG.c vhbey pRaditR o esEicy $F

e tota S us rp pr a
present at a Ieﬂ:qlleﬁe&ihmﬂnéi%’bmmmtacMre4pot)eranﬁ.yeapaa'tbew thle
t he range of fr % % 98 gy h 1URT pﬁ?@ a y @
about 809 to SERGeTAst Gl SEELke (9EERY miSe i ¢l 45 PbErERC
si on. The ¢al formorphesiaenwlsionfmetak workingi ﬁiuldr.e preferably present
at a level in the range of from about 1% to ‘about 100% by wei ght, nore
preferably from about 20%to about 80% by wei ght based on the total weight

of the organic phase. Wen the enulsifier.is 100% of the organic phase, the
enul sifier is acting to forman enul si on of




41 itself in the water phase, and the organic phase is the enuIS|f|er
The oil can incl rocar bons, for exanple, s

ol efinic, naphthenl aturated or unsaty
general, the oil i\ mﬁ‘ bI e, &l sifiabl el
either liquid at r giree. Ols froma vari et

I ncl udi ng natural and synthetlc oi | s ard a¥imd ures the
Natural oils include animal oils and végerable ojls (e g., castor oil, lard
oil) as well as solveﬁt-reﬁlﬁ8898?léépﬂ S H%eral oils of the
Faraffin:c naphfhenlcA)Fraﬁ1xe?sﬁawﬁéI{?Daphbhﬁﬁwcck¥ﬁ§%d f%dm dﬁyuyeﬂ
rom coal or_shale are also, usef.u nt het oi ncl ude rocarbon qils
nd el or suBk: 1EAEEd oAl DRI EEH &5y e HR it s e €918
i nt er pol ynmeagewrtd, ol sdidis a&yd.atiped yadmrtty| €igs(I) hzoliyyy opyl eheast one
propylene [ c c t es; nzgnes
doded)l BEayahag: COBBL TR En T RATLAR 80 Ay | ERagel! ‘o2
(2 ethyIh@x@b?ubehﬁen@%rbeﬂcatomﬁd end |[AelI1) ammonar hek Leashbpae

C| ass of syghheli caei |1%atsQator?@naPEa92§e(i|>rcoérpké§§§et lé%r‘%%t e Pf, and/or
di carboxylic aci ds (e.g alic acid, succinic aci al kyl succini ¢

aci d, mal ei @t akeySt 98¢ a‘?%’?%eildorséﬁreﬁllénﬁcle@r%}bﬂ%q%i LIWOYRGEr i ¢ aci d,

adi pi c acid, linoleic(gridagi méstﬁ@r@llsiaml ﬁlmek:lyyldeimlx@aj Cf ysth d$B) (I)
al kenyl nalonl aci ds vari et of a

al cohol , he§<§/| Pc’?&ho‘ine ng‘a‘)écW‘PiﬁF%ﬁSl yPF? Xﬁar Oé‘é’ c %?%%?Eh%g
gl ycol , di eaqn@'rmne g it ok cydaadnikyger agpmdtpyl(sne( 1l yoplt,loperiﬂa!eryahungol at

o) Shect {6 exaunl o, olathsteogabentund) Yl Ahbuly | dlpal cor up o

di (2-et hyl hex octs
di i sooctyl abaitatd8 mam«ec;arcoa@el aaed difdct 1) ammonla, at least ome

amine, at least one alkali or alkaline earth metal, and/or

;-—'""'—_*‘
nmay be used.

at least one alkali or alkaline earth metal compound;

said components (A) and (B) being coupled together
by {C) at least one compound having (i) two or more primary
amino groups, (ii) two or more secondary amino groups, (iii)
at least one primary amino group and at least one secondary
amino group, (iv) at least two hydroxyl groups, or {(v) at
_least one primary or secondary amino group and at least one
hydroxyl group; provided that the ratio of (B)(I) to (A)(I)
is greater than 2:1. '

2. The composition of claim 1 wherein (A)(I) is
represented by the formulae

/O
R ——CH ——COOH or R~— CHC/
CHy —COOH , o
/
CH2C
\
\o

wherein R is said hydrocarbyl substituent of (A) (I).

[
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pht hal at e, di decyl phthal ate, dieicosyl sebacate, the 2-ethyl hexyl diester
of linoleic acid diner, the conplex ester fornmed by reacting one nole of
sebacic acid with two . 42 ol es of
tetraet hyl ene glycol and two noles of 2-ethyl- hexanoic¢ acid, and the l'i ke.
Esters useful as synthetlc oils also include those

Cl err] nonocarboxylic acids and pol yols and pol yol. Emm ﬁ“ﬁ‘m“ opentyl
gl ycol, trimethylol propane, pentaerythritol, di pent aer |tmﬂ *
tripentaeryth- ritol, etc. Si i con-based 0il s such as the

pol yal kyl -, poly- aryl-, polyal koxy-, or polyaryl oxy-sil oxane oils and

silicate oils conpris®. anctiherceohpssioiotsefuklaiils.i Bresadincl2daerein
tetraet hyl -sil.l etra $9

0 |cat s ,
tetra-(2- efﬁ?ﬁLexyﬁfog 3éte ?e$£ P%égke }JFY-.E??iégiefverdqe of
tetra(p- temrdmnqbqﬂﬁﬁﬁw)tgl$b@ate$00he&yboe4atoms
met hyl - 2- pent oxy) - di - §i | oxpne, yl L¥sil ne
pol y- (et hyl phenyl ) - éfloxanes gﬁ?gHSX&gﬁhﬂse%f Epﬁ? ?f%cgg i nc h%g“

i qui d est etrergimhosdiar RYREAEAFAVRg &EPET (léugnt tafer e(s%/)mwhosrpmt ean

trioctyl phaaphaje, of“fv‘i:&)f'al@éu@“l@ftéeééﬁﬁup@@@w“tforﬁcdt%m§tC ),
polyneric tetra-- hydrofurans, and the Unrefined, refined and

rerefined oils (and n?xturE’e ofqgwﬂ?qﬁqu%acﬁfotﬁﬂlé oPr?ﬁﬁdﬂ?&acﬁ%%+%sed
her ei nabove,,rc@fem useild Wpaebecaedydi | SubrsQ itthese objfmi ngd) diy ecidy faem a
nat ur al or nt hetic_spurce_wt ogb Furt I fication treatnment. For

t

p
exanpl e, %ﬂfae i P obf gFndhCY y f 6’% th 50 08 SA8Y % on, a
petroleun10|l obt ai ne@..di rebel y damprosditsion | abifon mm/espEEcedhn@bta¢haﬂm

directly fromap; gst %&{183& R gg??eﬁémﬁﬂs%%e%t"“lté‘aoé@ S ST vk eaL ment

woul d be an unreéfine _
The composition of any preceding claim

wherein component (A)(II) comprises. at least .one primary,
secondary and/or tertiary amine.

8. The composition of any preceding claim
wherein component (A)(II) comprises at least one primary,
secondary, or tertiary hydroxyamine.

9. The composition o©f any preceding claim
wherein component (A) (I1) comprises dimethylethanolamine.

10. The composition of any preceding claim
wherein component (A) (II) comprises ammonia. '

11. The composition of any preceding claim
wherein component (A)XII) comprises at least one alkali
metal, at least one alkaline earth metal, at 1least one
alkali metal oxide, hydroxide or carbonate, and/or at least
one alkaline earth metal oxide, hydroxide or carbonate.

12. The composition of any preceding claim
wherein component (B)(I) .is at least one compound selected
from maleic acid,'maleic anhydride, chloromaleic anhydride,
malonic acid, succinic acid, succinic anhydride, glutaric
acid, glutaric anhydride, adipic acid, pimelic acid, azelaic
acid, sebacic acid, glutaconic acid, citraconic acid,
itaconic acid, allyl succinic acid, cetyl malonic acid,
tetrapropylene-substituted succinic anhydride, compounds
represented by the formula:



are simlar to the unrefined oils except that they have been fur'ther
treated in one—ormore purification steps to inprove one or nore

properties. |on t echni ques are knomm to those of skil
in the art such muﬁt" I“““I' |

tion, distillation, FaEr—or—bast
extraction, filtraticon. percolation, etc. Rerefined :iT@S%%M@BEﬁV%
processes simlar to t hose used to obtdi'n refined oills REPLACED ||
43 applied to refined oils which have been already USed Tn SErvice. such
rerefined oils are also known as recl ainmed or reprocessed oils and often
are additionally preeess@d-byCO0thni ques directed toward renoval of spent
additives and oil breakdgws-pcoduct s. Exanpl es of useful oils
include a white mneral oil available fromWtco Chem cal Conpany under the
trade designation KAYDOL; a white mneral oil avail able from Shell under
the tradeaﬁgsbsﬂa&hﬁasﬂi@b%sem@oab@l el s iuyai | abl e from Pennzoi |
under the trade designation N-75 Optional additional materials
may be incorporated in the c osrtron of the present invention. Typi cal
finished conpositioprs—nmyHofcl ude lubricity agents, anti- wear agents,
di spersants, corrosion nﬁh jtors, other surfactants such as
petrol eum or synthetic sulfonates, netal deactivators, and the
i ke. The enul sions of GH& present invention are shelf stable, which
means they exhibit shelf staﬁr ity of at least six nonths and typically one
year or nore. A preferred met hod for making the enul sions of the
invention conprises the steps of (1) mxing the enmulsifier with the oi

phase, (2)nBlebAoR! e Addid iRpridibyNes@bde PiGERe 68) (8fkEfLNG the ol

phase wit p ase
. The composition of any preceding claim

wherein said hydrocarbyl substituent of (B)(I) is derived
from at least at least one compound selected from ethylene,
propylene,. l1-butene, isobutene, l-pentene, 2-methyl-1-
butene, 3-methyl-l-butene, -l-hexene, 1l-heptene, 1l-octene,
styrene, 1l-nonene, 1l-decene, 1l-undecene, l-dodecene, 1-

tridecene, 1l-tetradecene, l-pentadecene, l-hexadecene, 1-
heptadecene, 1l-octadecene, Cjg5-15:.C12-16 Ci4-16- Ci4-15/

and Cyg-1g alpha-olefin fractions.

14. The composition of any preceding claim
wherein component (B)(II) comprises at least one polyamine.

15. The composition of any preceding claim
wherein component (B) (II) compriées at least one primary,
secondary and/or tertiary amine.

16. The eomposition of any preceding claim
wherein component (B)(II) comprises at least one primary,
secondary, or tertiary hydroxyamine.

17. The composition of any preceding claim
wherein component (B)(II) comprises dimethylethanclamine.

18. The composition of any preceding claim
wherein component (B) (II) comprises ammonia.

19. The composition of any preceding cleim
wherein component (B)(II) comprises at least one alkali
metal, at least one alkaline earth metal, at least one
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forma oil-in-water enmulsion. Mxing of the oi
addi tives nmay be conducted in any suitable m xi ng -

apparatus capable of either low or high shear mxin

oil and water phases to prepare these oil-in-wateér E!@Hmernﬂ [ijuﬂ‘
EXAMPLES OF FUNCTI ONAL FLUI DS The followlng illustr

oil-in-water enulsions within the scope of the invention:
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Exanple 1 (70.0%;

a salt forned by reacting a mxture of C9 -
di

nol es of ethylene Qxi

sodium salt

with the appropriate

nlx the

fluid

Exanple A
A concentrated emul sifier was prepared by m xing the product of

C14

_aci ds, aisabét metelasixige amyder¥decpd carbenptepomansl /e Y 31394 ;

of

nexyl ene ghyCal b3 A ooBROMRRITEIA s U d AT Nor SbBshatE Wi th 5

et hyl enedi ani net et r 88cet

ﬂ%eam%or(@?%%loﬁ vOfpardRY of PEREEEAGent $ 13 &8

emul Slfleﬁhé@éﬁnﬁb&ﬁl@o\ﬂehlﬂ Q) psonp rafsemptfr teadorénd hso Bpathshen net al

morklng fluid.

precedlﬁ%

21. The composition of any claim
wherein component (C) comprises at least one polyol.

22. The composition of any preceding claim
wherein component (C) comprises at least one polyhydroxy

aromatic compound.
' The

23. composition of any preceding claim
wherein component (C) comprises ethylene glycol.

24. The composition of any preceding claim
wherein component (C) comprises at least one primary or
secondary hydroxyamine.

25. A composition according to any preceding
claim in which the ratio of (B)(I) to (A)(I) is in the range
2:1 to 10:1.

26. A composition according to any preceding
claim in which the ratio of (Bj(I) to (A)(I) is in the range
2.5:1 to 10:1.

27. A composition according to any preceding
claim in which the ratio of (B) (I} to (A)(I) is in the range
2:1 to 5:1.

28. A composition acéording to any preceding
claim in which the ratio of (B)(I) to (A)(I) is in the range
2.5:1 to 5:1.

29. A composition according to any preceding
claim in which thg ratio of (B) (I} to (A){I) is in the range
2:1 to 4:1. '

30. A composition according to any preceding
claim in which the ratio of (B) (I} to (A)(I) is in the range

2.5:1 to 4:1.

31. A composition according to any preceding
claim in which the ratio of (B)(I) to (A)(I) is in the range

2:1 to 3:1.



CLAIMS L A conposition conpri sing: ' (A at | east one
salt noiety derived from (A (I) at Teast one hi gh- nolEet=a it

pol ycar boxylic acyl ati n@nﬁﬁ%ﬁu&éﬂl{&g@&){l ating agent

one hydrocarbyl substitu average of frojy
carbon atons, and (A) (11 .
or al kaline earth nmet al st dRe alkali or alkalrne earth neta

| east one am ne,
conpound; (B) at | east one salt noiety derived from (B) (1) at
| east. one | ow nol ecul ar wei ght -pol ycarboxylic acyl ating agent, said
afy:atlng agent (B)(1)3zptianabbmpbautngnataccamddmg anc ( B\ 1)pzerathi ag
a east one_ani ne Si, one I| alrn h tal, d t
| east one al%g?rmornavﬂéi:ﬁ éhgarr?ﬁll f QBd%é e(Ae)a(rlt) lrga %l c%%o%%ﬁ?%
(A) and (B) dbebnpy touptéd together by (C) at Ieast one conpound having (i)

two or more primary amhgo ghOURG, ciélz)lérwoae&o?g RgSRLPNERL Ym 2T NG, GLIQLES

(iii1) at least one prinmary am no group and one secondary am no
group, (iv) &&)KEhsistaoPhyuisePutylenss,(npmbey) %ﬁeqﬁﬂﬁanﬁﬁF$#$ﬁBY?l%Pt

secondary anino up t X r ov hats o h
Catio of (B)(1) TR iﬂﬁsggthgggt egrﬁgrdi@ yhnfi@#Raenr ovigpg1) hatid hea

conposi tion BYdEPQ?ﬁPQ m%épéFﬁtPﬁf@i)5999%ﬂﬁQﬂﬁﬁﬂnﬁpfﬁﬂ?hel?org%rgg the
[err] V‘ﬁ?ﬁQbBaBbyi gabtphyer eearimgd sidust id I8 @Ipkay¢l1¢fin; (C) is

ethylene glycol; (A)(TI) and (B) (ITI) are both di-
methylethanolamine and the ratio of (B)(I) to (A)(I) is
2.5:1. ‘

abouREQQAépDag

34. A composition according to any preceding
claim further comprising a functional component selected
from petrocleum or synthetic alkyl sulfonates.

35. An aqueous oil-in-water emulsion functional
fluid comprising water, an oil and an emulsifying amount of
a composition according to any preceding claim.

- 36. An aqueous oil-in-water emulsion functional
fluid comprising: '
. water, an oil and an emulsifying quantity of a
salt composition comprising:

(A) at least one salt moiety derived from (A)(I)
at léast one high-molecular weight polycarboxylic acylating
agent, said acylating agent (A) (I) having at least one
hydrocarbyl substituent having an average of from about 20
to about 500 carbon atoms, and (A)(II) ammonia, at least one
amine, at least one alkali or alkaline earth metal, and/or
at least one alkali or alkaline earth metal compound;

(B) at least one salt moiety derived from (B) (I)
at least one low-molecular weight polycarboxylic acylating
agent, said acylating agent (B)(I) optionally having at
least one hydrocarbyi substituent having an average of up to
about 18 ‘carbon atoms, and (B){(II) ammonia, at least one
amine, at least one alkali or alkaline earth metal, and/or

at least one alkali or alkaline earth metal compound;

LT




46 3. The conposition of claiml1l or claim2 wherein said

hydr ocar byl substituent of (A) (I) has an averag 30 t

about 500 carbon atons. The conposition any precedlng

cl ai m wherei n sai d hydrocar byl substltuent of (A)(Ii"n "ﬂmﬂﬂwﬂuﬁﬁﬂuof from
about 40 to about 500 carbon atons. 50 : any
preceding claimwherein said hydrocarbyl substituenf of "(A(F) has

an average of fron1about 50 to about 500 carbon atons. 6. The
conposition ﬁ¥ recedin cl ai m wherein conBonent cQnpri ses
at |east one polya componentg {Ajrpandcbi)oLPENgnCoP eQn§ i ng

ClalnlthﬁEIMnCQﬂpQDQQQt(éhe(bbhp@ﬂﬁﬂﬂhaﬁiﬁg (ﬁpstw@n@rpmbﬁaryuumengndary
and/ or tertlary am ne . 8. _The conﬁgsition. of Hé preggglng

cl ai m wh&FETP Eiitent ) (1) ORI F sBECRPOREXSPMERS FFONRSy, Seddndary,
or terti aty lnahtoxyreen peimary amino9grolipe arbnposleash ook samopondamcedi ng
clai mwherain c ent ;A (L) Qi et mJye

10. The%ngggﬁogg?gg ( vﬁ d%% ]brecedﬁﬁg Q%ﬁ§§JDQ&1 g?ﬁ %onponent (/5(II)
conpri sed eAftorine prlmary or] $eCPREaEyNFERING PP adYdpRrEcaGiasF @8 m
wher ei N ¢RIRNAN 4]_%;61 | br6OBEHS @hatt ﬂr@slga@ﬂ@ @kk@bu (5t &ly, @) |epst
one al kal i'ne earth netal, at |east one alkali netal oxide, hydroxide or
carbonatészﬂﬁﬂ%ﬁe%uth%%s¥ bne alkaline earth netal oxide, hydroxide or

car bonat e. 12. The. conposition of any precedi ng clai mwherein
conponent (B) (l) is at |east one conpound sel ected from mal ei c acid,
mal ei ¢ anhydri de, chloronal eic anhydride, malonic acid, succinic acid,

succi nic anhydride, glutaric acid, glutaric anhydride, adipic acid, pinelic
acid, azelaic acid, sebacic acid, glutaconic acid, citraconic acid,
itaconic acid, allyl succinic acid, cetyl malonic acid,

tetrapropyl ene-substituted succinic anhydride, conpounds represented by
t he formul a:



47 [err] and conpounds represented by the fornul a: Jerr]
wherein Ris a said hydrocarbyl substituent having an average of up to
about —18—earbon at ons. 13. The conposition of any preceding claim 37

wherei n said hydr ocar byl substituent of (B)(1l) is derived fromat |east at
| east one conpound sel ected from et hyl ene, propyl ene, 1-butene, isobutene,
1-pentene, 2-nethyl-1-butene, 3-nethyl- 1-butene, 1-hexene, 1-heptene,
1-octene, styrene, 1-nonene, 1-deceng,; 1-undecene, 1-dodecene, 1
-tridecene, 1 -tetradecene, 1 -pentadecene, 1-hexadecene, 1-

hept adecene, 1-octadecene, [err] 1 4&¢r]112-16, [err]14-16, [err]14-18,
and [err] 16-18 al pha- olef in fractitons. 14. The conposition of any

precedi ng cl ai mwherein conponent (B)(11) conprises at |east one pol yam ne.

15. The Comgﬁiﬁ'GﬁhéﬁsfﬁmbﬂgEﬁﬁﬁ“FUhé%fﬂﬁ%IWFﬁ@iﬂsCUﬁﬂﬁQeS&méB)(11)
conprises at least one prinary, secondary and/or tertrary am ne. 16.

The conposition of any precedi ng cl aimwherein conponent (B)(11)
Salt compositions are disclosed which comprise: (A)

at least one salt moiety derived from: A) at least one salt
-moiety__derived from (A)(I) at least one high-molecular
weight polycarboxylic acylating agent, said acylating agent
(A)(I) having at least one hydrocarbyl substituent having an
average of from about 20 to about 500 carbon atoms, and
(A)(II) ammonia, at least ohe amine, at least one alkali or
alkaline earth metal, and/or at least one alkali or alkaline '
earth metal compound;

(B) at least one salt moiety derived from (B)(I) at
least one low-molecular weight polycarboxylic acylating
~agent, said acylating agent (B)(I) optionally having at
‘least one hydrocarbyl substituent having an average of up to
about 18 carbon atoms, and (B)(I1) ammonia, at least one
amine, at least one alkali or alkaline earth metal, and/or
at least one alkali or alkaline earth metal compound;

said components (A) and (B) being coupled togéther
by (C) at least one compound having (i) two or more primary
amino groups, (ii) two or more secondary amino groups, (iii)
at least one primary amino group and at least one secondary
amino group, (iv) at least two hydroxyl groups or (v) at
-least one primary or secondary amino group and at least one
hydroxyl group; provided that the ratio of (B)(I) to (R)(I)
is greater than 2:1. .These salt compositions are useful as

emulsifiers in oil-in-water emulsions useful as functional
fluids.




conpri ses at ,l east one primary, secondary, or tertiary hydroxyam ne.
17. The conposition of any preceding C| ai m wherei n conponent (B)(11)
conpri *ses di net hyl et hanol am ne. The conpw—es—aﬂwcedi ng
cl ai m wherei n conﬁ‘nﬂlmmwwlu r| ses ammoni a.  |REPLAGEMENTHSHEET
conposi tion of an wher ei4g conmponen

| east one al kali metal® east ‘one al kaline earth

48 al kali metal oxide, hydroxide or carbonate, an
al kal i ne ear ghamsal oxi de, hydroxi de or carbonate.
conposition of any preceding claimwherein conmpdnent (O corrprl se

| east one pol yam ne. 21. The conposition o '
wherei n conmponent 1(C) QOERhhsRforedontfifRiHg: One pol yol . 22. The
conposi tion of any preceding claimwherein conponent (C) conprises at |east
one pol yhydroxy af®hat iat leeghprasait moiety derivedZmm 1Al 6blagetone biahwvioleawjar
precedi ng cl ﬁQ@% Jele e} ( rd I

24. The conpg‘!selrgl ni\%? Fbé’%gm;r ecertlj’llgnagla c{l:'%g}r?] vﬁgd?"e‘gtaawclztg%pgﬂtea\r({% ?téfas" one
conprises at hvdr@asnbvbﬂdosptummvmg aeavnage of frpor abousrdthto about 500 carbb. A
conposition rdin | [ L.ch t.h

(B (1) to (AR aa A Smeible, BEEF SnBGnfind & bibe Yoigeli St iRl ol o,
accordi ng t enetalpgnd/pr aztdeabtm@ecdllalum arkahma edntht inetat edmpowfd; (B) (1) to (A) (I )
is in the range 2 on accordin
any | precedi ng. ol B i ALIGREANG FEt ity de'vidBSr?m)@ﬁHpa?isa(s pie Sl ang
2:1 to 5:1. weight polyca&ﬁ)xyllobacyﬂ‘émﬁ%bht RAid-pREaGIal -opElnal ’

atems; and (B)(ll) ammonia, at least one amine, at least one alkali or alkaline earth

metal, and/or at least one alkali or alkaline earth metal compound;

said components (A) and (B) being coupled together by (C) at least one
compound having (i) two or more primary amino groups, (ii) two or more secondary
amino groups, (iii) at least one primary amino group and at least one secondary
amino group, (iv} at least two hydroxyl groups, dr (v) at least one primary or |
secondary amino group and at least one hydroxyl group; provided that the ratio of
(B)(I) to (A)(l) is greater than 2:1.

2. The composition of claim 1 wherein (A)(l) is represented by the

formulae

R CH——— COOH or  R——CHC
| AN
o | >
CH
N

wherein R is said hydrocarbyl substituent of {A)(l).
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clalmln V\/mch_L_he—F—aﬁ—o—of’TB)TT) to (A)(l) isin the range 2.5: 1t05 1.

. A corrp05|t|on any preceding cl ai ga-iRwhlieh—the o]
of (By (1) to( ﬂﬂi ange21to41 REP[MEMENTSHEF
conposition any preceding claimin whighttreTalrio of
(B) (1) to(A)(I) |S|ntherange251to 1.
conposition according to any precedi ngﬂclaimin whi ;hth%3©£tT@92>f
(B)(I) to (A)(I) is inthe range 2:1 to 3:1.

r@_x dfnaccording to any preced ng claimin which
theratlo of (B)(l) to )(1% |S|ntherange251to - 33. A

conposition accordi ng CHo—@P@HM 1 in which (A (1) i s a pol yi sobutyl ene
(nunber average nol ecul ar wei ght = 950) substituted succinic anhydride,
(B)(1) is a hydrocarbyl -substituted succinic anhydride in which the

hydr ocar byl @ndpmpeudds repesseftedrbyath€Irmalipha- ol efin;. (C) is ethyl ene
glycol; (A (11) and (B)(11) are both di-nethyl ethanolam ne and the ratio of

(B)(1) to (A)(1) is 2.5:1. 34. A conposition according to any
preceding claimfurther conmprOsing a functional conmponent selected from
petrol eum or synthetic (ﬂ#&( sul f onat es. 35. An aqueous
oil-in-water enulston f

%nal fluid conprising water, an oil and an

enul si fyi ng amount of jconp pition according to any preceding claim

36. An aqueous oil-inkwatef enul sion functional fluid conprising:.

water, an oil and an eftll8§ying quantity of a salt conposition conprising:
(A at | east one salt m)lﬁtm derived from (A (1) at |east one

hi gh- mol ecul ar wei ght pol ycarboxylic acyl ati ng agent, said acyl ati ng agent
(A) (1) having at |east one hydrocarbyl substituent having an aver age of

f b
anine. ot | ooddieR R} coflla SHUARAL! et cibihad graf e
al kali or al lehbungs eatboh atemsl conpound, (B) at least one salt
moi ety deri ved Tt o (B bleods R oG LoNIR Sl 35 YRLGN PhYGRLABHY! | ©

acyl ati ng agent, sald acyla I'ng agent
| east one hysdbstitaeditybf RIB)sisi derived Hfeonh rag) least av deasty ®nefconmpouad seleotdd frohS
car bon ethylene, propylene, 1-butene, isobutene, 1-pentene, 2-methyl-1-butene, 3-methyl-
1-butene, 1-hexene, 1-heptene, 1-octene, styrene, 1-nonene, 1-decene, 1-undecene,
1-dodecene, 1-tridecene, 1-tetradecene, 1-pentadecene, 1-hexadecene, 1-
heptadecene, 1-octadecene, €15-18, €12-16, °14-16, ©14-18, and ©16-18 alpha-
olefin fractions.
14. The composition of any preceding claim wherein component (B)(ll)
comprises at least one polyamine.
15. The composition of any preceding claim wherein component (BNIl)
comprises at least one primary, secondary and/or tertiary amine.
16. The composition of any preceding claim wherein component (B)(Il)
comprises at least one primary, secondary, or tertiary hydroxyamine.
17. The composition of any preceding claim wherein component (B)(ll)
comprises dimethylethanclamine.
18. The composition of any preceding claim wherein component (B}(il)
comprises ammonia.

19. The composition of any preceding claim wherein component (B)Il)

comprises at least one alkali metal, at least one alkaline earth metal, at least one

AMIENDED  SHEET
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atons, and (B)(11) ammonia, at |east one anmine, at |ed
al kaline earth netal, and/or at least one alkali or al

conpotind; . sai d components (A) and (B) being col ¥y (O

.at |l east one to two or nore prinmary § (irg)itwo
‘or nore secondamnmmmum:Jml‘(i 1) at 4gast one pri ry1gr§¢¢g§%}7ou nd

at | east one secdndary*arl nd group; (iv) at least twofh o]

(v) at least one primary or secondary am no group andfat |east one hydrjxyl

group; provided that thecénpdsicH addBtdidg td Anyt ?Mc&ainb Sk SR Ve ratio
37. The conposition of claim1 wherein (B)(1l) conprises at |east one
hydr ocar byl #stq tAldhis imiha fegoerd-2ildée 35k of up to about 18 carbon atons.

38.  The conpositizan ofa CLahFdsifon'sdcidind B}é 1):|aﬁl9”ﬁfiiﬁe%,@&h' RAfih 94'€a
hydr ocar byl substituent having an average of up to about carbon atons.
50 polyisobiutylamgonambsr (axpragaomplgyulbe iweighto e 1959 t sipetituted Isyceials at

| east one co hawl N gic( L) 1 DL | A p or
more. secondany Surden el plaBeiby ibSiked ALoRE BBEDR wiith i
| east one sebydrdaarpyhgionp igdetyed {rom)a &116 alpkd-olefin; (G)ds @xtyergyr givpa; OXMIDV)

R R A R R R P T e

34. A composition according to any preceding claim further comprising a
functional component selected from petroleum or synthetic alkyl sulfonates.

35, An aqueous oil-in-water emulsion functional fluid comprising water, an
oil and an emulsifying amount of a composition according to any preceding claim.

36. An aqueous oil-in-water emulsion functional fluid comprising:

water, an oil and an emulsifying quantity of a salt composition comprising:

(A) at least one salt moiety derived from (A)(l) at least one high-molecular
weight polycarboxylic acylating agent, said acylating agent (A)(l) having at least one
hydrocarbyl substituent having an average of from about 20 to about 500 carbon
atoms, and {(A){ll} ammonia, at least one amine, at least one alkali or alkaline earth
metal, and/or at least one alkali or alkaline earth metal compound;

(B) at least one salt moiety derived from (B){l) at least one low-molecular

weight polycarboxylic acylating agent, sai

atems—and (B)(ll) ammonia, at least one amine, at least one alkali or alkaline earth

metal, and/or at least one alkali or alkaline earth metal compound;
| said components (A) and (B) being coupled together by (C) at least one

compound having (i) two or more primary amino groups, (ii) two or more secondary
amino groups, (iii} at least one primary amino group and at least one secondary
amino group; (iv) at least two hydroxyl groups or (v) at least one primary or
secondary amino group and at least one hydroxyl group; provided that the ratio of
(B)(I) to (A)1) is greater than 2:1.

37. The composition of claim 1 wherein (B){I} comprises at least one
hydrocarbyl! substituent having an average of up to about 18 carbon atoms.

38. The composition of claim 36 wherein (B){l) comprises at least one

hydrocarbyl substituent having an average of up to about 18 carbon atoms.
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