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incorporated 1nto two~-cycle oils, produces a dispersant
additive composition' which will provide satisfactory
engine cleanliness and which will render the oil stable
after being subjected to 'low temperatures by
substantially delaying or avoiding the formation of
gelled agglomerates which in previous prior art
products have become a concern with respect to engine
performance. ' h

Two-cycle (two~stroke) internal combustion
engines, including rotary engines are found in power
lawn mowers and other power-operated gardening
equipment, power <chain saws, pumps, electrical
generators, marine outboard engines, snowmobiles,
motorcycles, and the like. Two-cycle engines employed
as such are operated by mixing the fuel and the two-
cycle oil in prescribed proportions. The two-cycle oil
add:.tlve of the instant invention is designed for use
in most types of two-cycle engines and particularly in
marine outboard engines.

Two-cycle engines® are lubricated by mixing
the 1lubricant with the fuel for the engine. The
mixture of fuel and lubricant passes through the
crankcase of a two-cycle engine, where it lubricates
the moving parts of the engine, and then flows through
intake por;cs into the combustion chamber of the engine
where the mixture of the fuel and lubricant is burned.
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The increasing severity of the conditions
under which two-cycle engines' operate, has led to
increasing demands for oils to adequately lubricate
such engines. Alleviation of the problems has been
through the prbvis:‘._on of more effective additives for
two-cycle engine oils and oil fuel combinations.

It is Xknown to use acylated nitrogen-
containing compounds as dispersant in two-cycle oil
lubricants to prevent the deposition of solid materials
on engine surfaces in contact with the lubricating
composition. Such  acylated nitrogen-containing
compounds, as for instance the reaction product of
isostearic acid and a polyamine, are disclosed in U.S.
Patent No. 3,110,673 and 4,705,643. These products
are, however, susceptible to forming gel like
agglomerates called "fish-eyes", when subj ected to low
temperatures as in storage. The matrix for the gels
are thought to be compounds formed during synthesis.
The gel can be observed by inverting a glass vial of
dispersant in oil and watching for the globules or
agglomerates which adhere to the glass surface. Once
formed, the gel is stable at room _temperature and can

Thls Sheet Has Been R eplaced

WA lll i



Two- cycl e engines arb8.ubFatengd Bp.mi 2i, 230, 63| ubehtinnedi t abeve fuel for
the engin tyrey a ugh LBgyCrankcase
%isEloddat U e1obr i dghe MbnplL €A RARRGH AIHPUA" bBEx

of a two-cyc engl ne, ere | e novi nggﬁlarts of the engine,
and then PcdnE t%mﬁamtanadpmrdasa odispersantist i FNEChAFBLRSSE! t he

engi ne V\hﬁﬁ%ﬁéﬁa’ﬁﬁ(t 1] edea%ctr%efdueés apflel YHdcadtn | reaﬁaed ofihg
conbustlonae1 cts are vented fromthe conpustion c@&rg) ﬁ thrﬁggh
exhausts e ARine qapfca Bixed; sPRERGREY) cahtat8prta

t wo- cycl ecuagjmadmnt not only provide adequate |ubrication for noving
engi nes parts but al so nust be able to pass into the conmbustion chanber

| eavi ng no objectional deposits in the intake ports; nust burn cleanly to
avoid fouling the cédhfust iRatesttantNo. ant, Tpared Dl Lalse t hmentiéenedbl e

deposi ts; apled Ued@F{beéd an ashless lubricating two-cycle oil-
additive comprised of the condensation reaction of a
branched isostearic acid and tetraethylene pentamine.

U.S. Patent No. 2,568,876 discloses the use
of organic nitrogen compounds as corrosion iphibiting
compositions. The orgéni-c nitrogen compound disclosed
are reaction products of monocarboxylic acids,
polyalkylene polyamines having one more nitrogen atom
per molecule than there are alkylene groups in the
molecule and reacting this product with an alkenyl
succinic acid anhydride. The ratio of alkenyl succinic
acid to monocarboxylic acid disclosed is 1:1 to 4:1 and
the alkenyl radical carbon range disclosed preferably
rangé from 8 to 18.

U.S. Patent No. 3,216,936 discloses nitrogen-
containing compositions deriyed from the acylation of
alkylene amines and is wused to stabilize metal
phosphorodithiocates antioxidant additives in
lubricating compositions. The acylated amines of the
patent are prepared by- heating together an alkylene
amine with an acidic mixture consisting of . a
hydrocarbon~substituted succinic acid and an aliphatic’
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The present invention is directed to an
additive for two-cycle lubricating oils especially two-
cycle o0il additives for outboard engines and
particularly water-cooled outboard engines. The
invention is further directed to an additive which is
stable at low temperatures and which also provides good
detergency, lubricity, antiwvear and corrosion
inhibition.

It is therefore an cbject of the invention to
provide a low temperature stable two-cycle ocil additive
which will not form gels at low temperatures and which
provide satisfactory engine cleanliness.

g Y OF _IN TON

A two-cycle oil dispersant additive has been
discovered which substantially avoids the formation of
gelled agglomerates at low * temperatures but which
correspondingly provides effective engine cleanlinegs,
detergency, lubricity and wear inhibition. It has been
discovered that a two-cycle oil additive comprising a
nitrogen-containing compound prepared by reacting (A)
at least one high molecular weight substituted
carboxylic acid acylating adgent with (B) at least one
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Substituted acylating agent is at least 3:1. The
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purposesduring prolong storage at low temperatures (0°C or
less).

The invention further comprises a method for
preparing the storage stable 2-cycle oil additive which
method comprises the reaction of (A) at least one high
molecular weight substituted carboxylic acid acylating
agent, (B) at least one polyalkylenepolyamine and (C)
at least one monocarboxylic acid acylating agent
vherein the acid acylating agents are added to the
amine in a ¥reverse addition" mode i.e. acylating
agents to amine. In a modification of the reverse
addition mode, a portion of the carboxylic acid'
acylating agent or the acid acylating agents are
initially added to the reactor. The polyamine is then
added and the remaining acylating agents are charged in
any order or as a mixture. The process further
comprises conducting the reaction under conditions
necessary to maximize tertiary-amine. The ratio of the
carboxylic acid acylating agent to the high molecular
weight acid reactant for the process is at least 3:1
and the product is prepared under conditions favorable
to forming tertiary amines, preferably in the form of
imidazoline units, so that the ratio of tertiary amines
to total amines is at ‘Teast about 0.7:1. In
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compositions and concentrates containing the two-cycle

oil additives and to processes for preparing and.using
said two-cycle oil additives.

The two-cycle oil additives of the invention
comprise reaction products of (A) at least one high
molecular weight mono or polycarboxylic acid type
acylating agent (B) at least a polyalkylenepolyamine
and (C)  at . least one monocarboxylic acid second
acylating agent and wherein the ratio of the second
acylating agent to high molecular weight acylating
agent is at least 3:1, preferably from 5:1 to 59:1 and
most desirably 5:1 to 12:1 and wherein the ratioc of
tertiary amine to total amine is at least about 0.7:1,
preferably at least 0.85:1. Throughout this
specification and claims, any reference to carboxylic
acids as acylating agent is intended to. include the
acid-producing derivatives such as anhydrides, esters,
acyl halides, and mixtures 'thereof unless otherwise
specifically stated.

The two-cycle engine oil compositions of the
invention comprise a major amount of an o0il of
lubricating viscosity. Typically this viscosity is in
the range of about 20 to about 50 cst at 40°C.
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m)noc'ar boxylic aci dSyJa?et.efé'i val ﬁ%ﬁ%‘{ﬁfn&)f, SugghBi C aciflelude
hydrocarbon oils such as polymerized and
interpolymerized olefins (e.g., polybutylenes,
polypropylenes,  propylene-isobutylene copolymers,
etc.): poly(l-hexenes), poly(l-octenes), poly(1i-
docenes), etc., and mixtures thereof; alkylbenzenes
(e.g., dodecylbenzenes, tetradecylbenzenes,
dinonylbenzenes, di-{2-ethylhexyl-)benzenes, etc.):
polyphenyls (e.g., biphenyls, terphenyls, alkylated
polyphenyls, etc.); alkylated diphenyl ethers and
alkylated diphenyl sulfides and the derivatives,
analogs and homologs thereof and the like.

0ils made by polymerizing olefins of less
than 5 carbon atoms, such as ethylene, propylene,
butylenes, isobutene, pentene, and mixtures thereof are
typical sYnthetic polymer oils. Methods of preparing
such polymer ocils are well known to those skilled in
the art as is shown by U.S' Patent Nos. 2,278,445;
2,301,052; 2,318,719; 2,329,714; 2,345,574; and
2,422,443.

Alkylene oxide polymers (i.e., homopolymers,
interpolymers, and derivatives thereof where the
terminal hydroxyl groups ~ have been modified by
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1500, etc.) or mono- and polycarboxylic esters thereof,
for example, the acetic acid esters mixed C3-Cg fatty
acid esters, or the C33 Oxo acid diester of

tetraethylene glycol.

Another suitable class of synthetic
lubricating oils comprises the esters of dicarboxylic
acids (e.g., phthalic acid, succinic acid, alkyl
succinic acids, alkenyl succinic acids, 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 alcochol, hexyl
alecohol, octyl alcochol, dodecyl alcohol, tridecyl
alcohol, 2-ethylhexyl alcchol, ethylene glycol,
diethylene glycol monoether, propylene glycol, etc.).
Specific examples of these esters include dioctyl
adipate, di(z-ethylhexyl)sebacate, di-n-hexyl fumarate,
dioctyl sebacate, diisoctyl 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 moles of
tetraethylene glycol and two moles of 2-ethylhexanoic

acid and the like.
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Unrefined, refined and rerefined oils, either
natural or synthetic (as well as mixtures of two or
more of any of these) of the type disclosed hereinabove
can be used in the lubricant compositions of the
present invention. Unrefined oils are those obtained
directly from a natural or synthetic source without
further purification treatment. For example, a shale
oil obtained directly from retorting operations, a
petroleum oil ocbtained directly from primary
distillation or an ester oil obtained directly from an
esterification process and used without further
treatment would be an unrefined oil. Refined oils are
similar to the unrefined oils except 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, secondary distillation, acid or
base extraction, filtration, percolation, etc.
Rerefined oils are obtained by processes similar to
those used to obtain refined oils which have been
already used in service. Such rerefined oils are also
known as reclaimed or reprocessed oils and often are
additionally processed by %techniques directed to
removal of spent additives and oil breakdown products.

A - The H olecular Weight Acylati agent

The high molecular weight acylating agent may
be comprised of at least one aliphatic or aromatic mono
or dicarboxylic acid. Higl-; "molecular weight as used



At Foly;nlerdmoleculatr wceiéLgth_t diﬁtritl):utioéx_ (Hw/lm)fl Q\Z;ﬁ!err;]-ly Cantial |
wo- cycl.e Qi | spersant additive en di,scovere chyaubstantial l'y
avoi ds thésfg'leﬁéti ’bf‘g%ﬂedpﬁﬁﬁFﬁﬁsin §'F§§ ﬁ"#}bwsferrpepatures but whi ch
corr espongregeyaplevi les: &f fest iyeLengi s clpraviiowssly

| ubricit nd i phi:Di tion. gt b | e , cycle oil
addi 1 ve SREPPERCEr g pedfirikaRion ARG GLALGKS Shy pleckantu cycle ©
ni t r ogen- toncarhoxyldonacids paspacylabingecagenty I8 1§Fe¥‘ég§t The high
nol ecul ar ; ¥ei S it SHYIAE 2ddt iRt Rid Mifeg Wwidd (B) at

| east oneligg}gg%ky@l% p:)%r'je/fahrfi% anditt% acdté# eastfj\f)éﬁélegrmn ar boxyl i(c) acid
wher ei n t ABh¥@ridesat estersy haaydndak d i%“%c*“ﬁl"?ﬁrﬁ?g%g‘rﬁﬁe@ﬁjl ar wei ght
substi t ut gd1agx! gﬁbggwgggngpgéig;g_cggggt s8atedlhe additive of the invention

conpri se nol ecul es containing oil sol uble hydrocarbon noiety(ies) connected

to polar noieties

The aliphatic polycarboxylic acids useful in
preparing the high molecular weight acylating agent are
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, etc., and derivatives thereof.

The acylating agent may ceontain polar
substituents provided that the polar substituents are
not present in portions sufficiently large to alter
significantly +the hydrocarbon character of the
acylating agent exclusive of the carboxyl groups or
cause excessive rusting when the finished additive is
used in two-cycle o0il. Typical suitable polar
substituents include halo, s\;zch as chloro and bromo,
oxo, oxy, formyl, sulfenyl, sulfinyl, thio, nitro, etc.
Such polar substituents, if present, preferably do not
exceed 10 percent by weight of the total weight of the
hydrocarbon portion of the acylating agent.

This Sheet Has Been Replaced

TR




exXample, 1in U.S. Patent Nos. 3,087,936; 3,163,603;
whi ch ar e (UYL B3 Al 3 y219)866 Fed , 8F 2t 94l ary, 39E, rm P e3£6 295y ;

and whefein'the ratio Of tertlary amne to total

d |
:am ngzlosI a%f%‘# %ggggy;lags ThelRddihe vdnterests ofappreyYityne thesati on of
t he gell e@%ﬂmtmcmﬁd Yndktl 1 i) OF o3 Gélf&!& dDScss@te | O
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2-cycle owi&mqum@m&dmhsﬂam&pgl matetrtialseéu ithe gdrésgentat | east

one hi gh npvesdizp wei ght substituted carboxylic acid acylating agent, (B)
at | east one pol yal kyl enepol yam ne and (C) at |east one nonocarboxylic acid
acyl ating agent wherein the acid acylating agents are added to the amine in

a "reverse additi onAsTdiesdldbedCih athad ragegbink0 pae®s, there
are several processes for preparing the high molecular
weight acids used in this invention. Generally, the
process involves the reaction of (1) an ethylenically
unsaturated carboxylic acid, acid halide, or anhydride
with (2) an ethylenically unsaturated hydrocarbon
containing at least about 40 aliphatic carbon atoms.
The ethylenically unsaturated hydrocarbon reactant can,
of course, contain polar substituents, other oil-
solubilizing pendant groups, and be unsaturated within
the general limitations explained hereinabove. It is
these hydrocarbon reactants which frequently, but not
always, provide most of the aliphatic carbon atoms
present in the acyl moieties of the final products.

When preparing the high molecular weight
carboxylic acid acylating agent, the carboxylic acid
reactant usually corresponds to the formula Ro~(-
COOH);, where Ry can be alkyl but more frequently is
characterized by the presence of at least one
ethylenically unsaturated carbon-to-carben covalent
bond and n is an integer from 1 to 6 and preferably 1
or 2. The acidic Treactant can also be the
corresponding carboxylic acid halide, anhydride, estér,
or other equivalent acylating agent and mixtures of one
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As is apparent from the foregoing discussion,
the high molecular weight carboxylic acid acylating
agents may contain cyclic and/or aromatic groups.
However, the acids are essentially aliphatic in nature
and in most instances, the preferred high molecular
wveight acid acylating agents are aliphatically
substituted succinic acid or anhydride.

The aliphatic hydrocarbon-substituted
succinic acid and anhydrides are especially preferred
as acylating agents used as starting materials in the
present invention. These succinic acid acylating
agents are readily prepared by reacting maleic
anhydride with a high molecular weight olefin or a
chlorinated hydrocarbon such as a chlorinated
polyolefin. The reaction in;olves- merely heating the
two reactants at a temperature of about 100°-300°.,
preferably, 100°~200°C. The preoduct from such a
reaction is a substituted succinic anhydride where the
substituent is derived from the olefin or chlorinated
hydrocarbon as described in the above-cited patents.
The product may be hydrog;é‘rzated to remove all or a
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nt and the chlorinated hydrocarbon reactant used
in the preparation of the high molecular weight
acylating agents are principally the high molecular
weight, substantially saturated petroleum fractions and
substantially saturated olefin polymers. The polymers
that are derived from mono-olefins having from 2 to
about 30 carbon atoms are preferred. The especially
useful polymers are the polymers of l-mono-olefins such
as ethylene, propene, l~butene, isobutene, 1-hexene, 1-
octane, 2-methyl~i~heptene, 3-cyclohexyl-l-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, likewise are useful.
These are exemplified by 2-butene, 3-pentene, and 4-~
octene.

The interpolymers of l1-mono-clefins such as
illustrated above with each other and with other
interpolymerizable olefinic substances such as aromatic
olefins, cyclic olefins, afid polyolefins, are also
useful sources of the ethylenically unsaturated
reactant. Such interpolymers include for example,
those prepared by polymerizing isobutene with styrene,
isobutene with butadiene, propene with isoprene,
propene with isobutene, ethylene with piperylene,
iscbutene with p-methyl-styrene, 1l-hexene with 1,3~
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boxylic a%?‘%%%ﬂﬁ’ a%??éti ng agent and wherein the ratio of the second
acyl ating agent to hi gh nol ecul ar wei ght acylating agent is at least 3:1,

preferably from5: 1gt q_,t%gst ! ng&fbégpb?gnS goﬁg,ngiay‘an@ﬂdﬁer ein the

ratio of tertiar amne s at

east ng referably at
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aci d- prodycj ng .derivatives, su S an e and
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percent on a wezght basis, of wunits derived from

aliphatic mono-olefins. Preferably, they will contain

no more than about 5 percent olefinic linkages based on

the total number of the carbon-to-carbon covalent

linkages present.

The ‘chlorinated hydrocarbons and
ethylenically unsaturated hydrocarbons used in the
preparation of the acylating agents can have molecular
weight (Mn) of up to about 4000 or even higher. The
preferred reactants are the above-described polyclefins
and chlorinated polyolefins containing an average of at
least 40 carbon atoms, preferably at least 60.

The high molecular weight acylating agents
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 molecular
weight polydric alcohol with potassium permanganate,
nitric acid, or a similar oxidizing agent. Another
method for preparing such polycarboxylic acids involves
the reaction of an olefin or a polar-substitu't;ed
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i nel ude hylr weteben ol |Enctidy A tdiffetifit Chethtd “ESEP%%‘&ESHE ol efins

ene-i sobut'yl ehe copol yners,

c(ate cg)’ Bg:%%e?& ic p0| r%&% é)rgf)yewtlaacefeslreté%é ¢ and
m xtures tsostiand Wﬁlk%rb%&ﬂ@&cé@ie estegesy! Bemaatesic t@éﬁé‘ﬁes.‘ﬂ benzenes,
di nonyl bengPn8Sanol to form a sodium derivative of the ester and
the subsequent reaction of the sodium derivative with a
halogenated high molecular weight hydrocarbon such as

brominated wax or brominated polyisobutene.

High molecular weight monocarboxylic and
polycarboxylic acid acylating agents can also be
obtained by reacting chlorinated mono- and
polycarboxylic acids, anhydrides, acyl halides, and the
like with ethylenically unsaturated hydrocarbons or
-ethylenically unsaturated substituted hydrocarbons such
as the polyolefins and substituted polyolefins
described hereinbefore in the manner described in U.S.
Patent No. 3,340,281.

The high molecular weight monocarboxylic and
polycarboxylic acid anhydrides are obtained by
dehydrating the corresponding acids. Dehydration is
readily accomplished by bheating the acid to a
temperature above about 70°C., preferably in the
presence of a dehydration agent, e.g., acetic
anhydride. Cyclic anhydrides are usually obtained from
polycarboxylic acids having acid radicals separated by
no more than three carhon atoms such as substituted
succinic or glutaric ac:.d, whereas linear anhydrides
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preparing such polyneroils are well known to those skilled in the art as

shown by U.S. Patent Nos. 2,278,445; 2,6301,052; 2.318,719; 2,329, 714;
2,345,574: and 2, 42AlFBOUGN kitencisxi prefervedr sthate. theormdbiglner s,
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or polycarboxylic acid, and more preferably a
dicarboxylic acid, the substituted carboxylic acylating
agent alsc may be prepared from aromatic mono- or
polycarboxylic acid or acid-preducing compound. The
aromatic acids are principally mono- and dicarboxy-
substituted benzene, naphthalene, anthracene,
Phenanthrene or 1like aromatic hydrocarbons. The
substituted alkyl groups may contain up to about 300
carbon atoms. The aromatic acid may also contain other
substituents such as hydroxy, lower alkoxy, etc.
Specific examples of aromatic mono~ and polycarboxylic
acids and acid-producing compounds useful in preparing
the high molecular weight acylating agent include
benzoic acid, m-toluic acid,’ salicyclic acid, phthalic
acid, isophthalic acid, terephthalic acid, 4-propoxy-
benzoic acid, 4-methyl-benzene-1,3-dicarboxylic acid,
naphthalene-1,4~dicarboxylic acid, anthracene
dicarboxylic acid, 3-dodecy3-henzme—1,4-dicarboxylic
acid, 2,5-dibutylbenzene~1,4~-dicarboxylic acid, etc.
The anhydrides of thee dicarboxylic acids also are
useful as the substituted carboxylic acylating agent.

- Polva e amine
The polyalkene polyamines useful as a
reactant may be generally characterized by the formula
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constitute a preferred clasS of krigwn synthetic Lupri- catipg.ojpls for the
pur pose o |e§q7n\Fe1nt“iﬁ)ﬁi, %ﬁbi%}& f’tyﬂ'é’(ﬁ%]l'i#(, m n%??%ﬁ M‘h al kanol
fuel s. Theapowte 1< amtbdn et biis t BRA0NI I spaspdrtbddy aygatpel yhbanzati on of
et hyl ene %fide or propyl ene oxide, the alkyl and aryl ethers of these

polyoxyalk§F%ne polynmers (e.g., nethyl polypropyl ene glycol ether having an
aver age nol ecul ar wei ght of 1000, di phe- nyl ether of. polyethyl ene glycol

having a nnlecular\ggéggrégligxhlggoaﬂﬂfﬁ{g&eftﬁggdﬁfﬁggygﬁggﬁlene

gl ycol having a
6, and the alkylene group R is ethylene or propylene.

Non-limiting examples of the polyalkylenepolyamine
reactants are diethylenetriamine; trieth?lenetetramine;
tetra~-ethylenepentamine; di~(methylethylene)triamine;
hexa-propyleneheptamine; tri-(ethylethylene) tetramine;
dipropylenetriamine; penta-(l-methylpropylene)-.
hexamine; hexa-(1,l~dimethyl-ethylene)-heptamine; tri-
(1,2,2-~trimethylethylene) tetramine; triamine; tetra-
(1,3 ~ dimethylpropylene) ~ pentamine; penta - (1,2~
dimethyl-i-isopropylethylene) hexamine; penta -~ (1-
methyl-2~benzylethylene)hexamine; tetra-(l~-methyl-3~-
benzylpropylene)pentamine:; tri-(l-methyl-1-phenyl-3-
propylpropylene)tetramine; and tetra~(1~ethyl-2~
benzylethylene)pentamine. The ethylene amines are
especially useful. They are discussed in some detail
under the heading "Ethylene Amines" in "Encyclopedia of
Chenical Technology" Kirk and Othmer, Vol. 5, pages
898~-905. Interscience Publishers, New York (1950).
Such compounds are prepared most conveniently by the
reaction of alkylene dthalide, e.g., ethylene
dichloride, with ammonia' or priméry amines. This
reaction results in the production of somewhat complex
mixtures of alkylene amines including cyclic
condensation products sich as piperazine and N-alkyl
substituted piperazines. These mixtures find use in
the process of this inventibn.
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The aromatic and the heterocyclic
monocarboxylic acids, as well as the aliphatic
monocarbo§ylic acids, are utilizable. Monocarboxylic
acids containing substituent groups, are also
applicable herein so long as they do not contribute to
engines rusting or gel formation in finished oils.
However, the preferred monocarboxylic acids reactants
are the aliphatic monocarboxylic acids, i.e., the
branched-chain saturated or branched or straight chain
unsaturated monocarboxylic acids, and the acid halides
and acid anhydrides thereof. Mixtures of branced and
straight chain acids can also be used so long as the
straightchain acid content is limited so as to not
cause gel or sediment in finished oil, normally to less
than 10% of the mixture. Particularly preferred are
the aliphatic monocarboxylic acid reactants having a
relatively long carbon chain length, such as a carbon
chain length of between about 10 carbon atoms and about
30 carbon atoms. Non~-limiting examples of the
monocarboxylic acid reactdnt; acetic acid; acetic
anhydride; acetyl fluoride; acetyl chloride; propionic
acid; propiolic acid; propionic acid anhydride;
propionyl bromide:; butyric acid anhydride; isobutyric
acid; crotonic acid chloride; crotonic acid anhydride;
isccrotonic acid; f-ethylacrylic acid; valeric acid;
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acid: heptanoic acid; heptanoic acid anhydride; 2-

al conol . tirfnmratble T Eeay g R e o

exyl cohol , et @/I en |’¥%C£)| ,
di et hy| enndgeydenigonoeardd;: propledse gl psdids etc B p'ﬁfiﬁ% @xanpl es of
these eShe&a.—E'&E}aﬂé diaeqy! adidatidarid (Zaidy! Nendleibaceeid; di - n-hexyl

fumarate, ,di octyl sebacate, dijsocty| azelate | Lsodecyl e, dioctyl
pht hal at #¢in@LePd@ agidia BhenylsFeearis aci écﬁg,yll?%gg%i& ﬁ%/ Jh(gkyl di ester

of |inol e-@oaecyltettadedanoiepheidest behénobkd Boid: =exokiene nol e of
> et hy! hagiAs GekaiArmbetoyy JoRiae] (FiEolty aB1aR R LRHNER O]
i ncl ude thubexyade framddy er picoaibier r |agishocanbef¥indcacia’@idnd pol yol s
and pol y8bnzoic acid; benzoic acid anhydride; benzoyliodide:
benzoyl chloride; toluic acid; xylic acid; toluic acid
anhydride; cinnamic acid; cinnamic acid anhydride:
aminocinnamic acid; salicylic acid:; hydroxytoluic acid;
naphthoyl chloride; and naphthoic acid.

It is essential to the present invention(
however, that the high molecular weight carboxylic
acylating agent and the second carboxylic acylating
agent be selected to provide a- total number of carbon
atoms in the first and second acylating agents which is
. sufficient to render the dispersant hydrocarbon-
soluble. Generally, the sum of the carbon atoms in the
two acylating agents will be at least about 40 carbon
atoms and more generally will be at least about 175
carbon atoms. Accordingly, if the first ca:boxylic
acyléting agent contains a large number of carbon
atoms, the second carboxylic acylating agent does not
need to contain a large nunber of carbon atoms, and
preferably is a lower molecular weight of mono-
carboxylic acid such as isostearic acid.

Isostearic acid, a commercially available

mixture of methyl branched Cjg carboxylic acid and
containing minor amounts of’other acids impurities, is
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that the straight chain content (GC area percent

th h t | . trinethyl itol,
i pent aor RUVARE) (7% poRPELEpAR (10, Bertest RhAPHErdialitf yoon o
rerefined thidrs 8 g@exmntnat Umladdition hethie rion-Grsd |aid ERBRERBE . of two or
more of agy sl thes msé{"fé%ﬁ ,Hﬂqlgln?g! Egggﬁit ?grﬁelaﬁlﬂ)(alfs Cigdide sed in the

| ubri cant conpositions o e pres [ Unrefihped gils.are those

obt ai ned @ abliy diess rhan & peresnhectd PLOLATRR] 1507 eafiCher
purificatiyuid r eps "TEBRYSORINGS2APif02 2@ atairaplé olfromediniickendy from
retorting_operations, .a petroleumoil obtained dir y f Lmary

di still at SStregmakianale, ofi | 4680 oi SRRt RcER$ f?%%ﬁé%'es‘?‘g%%%ét i on
process amilisedsvgdeng. further treatnment would be an unrefined oil.

Refined oils are simlar to the unrefined oils except they have been

further treated in one or nore purification steps to . ,
Acylation of the polyalkylenepolyamine in the

manner disclosed herein results in a variety of
acylated polyalkylenepolyamine - containing molecular
entities. As a result, the polyalkylenepolyamine
molecules may not be all acylated with both high
molecular weight acylating agent and monocarboxylic
acid acylating agent nor are all polyalkylene polyamine
molecules acylated to the same extent. A distribution
of acylated products is obtained in which thg number of
amine groups acylated on different amine-containing
molecules ranges from zero in the extreme (no
acylation) to acylation of all 1°* and 2° amines
(complete acylation).

Ideally, for the dispersant of this
invention, the distribution of acylated products is
maintained as narrow as possible. Preferably, all the
amine groups should not be acylated (insufficient
polarity for function as a dispersant). The other
extreme i.e. low acylated molecules relative to the
total amine content, will result in too high polarity
for satisfactory oil solubility and dispersancy and
would also provide a matrix for gel formation in the
finished oil. ' B w
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refined oil, ave | read I n _servig Such_rerefined oils
are al so kn Wi asr}rcgcl a 5% %%‘é’s“g’e‘ﬁ ofFPTP gﬁd‘%&% £ tionally
processed B?J-Y%kh?ilqnepollyantned to xemmadr ofratdent cfddiaciylatiamegd oi |
breakdown feogkist S ah Ml A g The high
2 ht acy’WAatllr%t'}'%ng % e corr%ﬁgge%e gérﬁ}%{ﬂ ?r%tél al i phatic

nmol ecul ar wei g
or aromat i a0 fEPNdi kuk - to 5 1 WJ.th a ratio of 3:1 to 4.5:1

being preferred.

The equivalent weight of the polyalkylene~-
polyamine for purposes of acylation is based on the
hunber of primary and secondary amine groups per
molecule, and the equivalent weight of these acylating
agents is based on the number of carboxy groups per
molecule. To illustrate, ethylene diamine has 2
equivalents per mole, and therefore, has an average
equivalent weight of 1/2 its molecular weight and
tetraethylene pentamine has 5 equivalents per mole and
therefore, has an average equivalent weight of 1/5 of
its molecular weight. The monocarboxylic acids have
one carboxy group, and therefore the equivalent weight
'of the monocarboxylic acids is its molecular weight.
The succinic and aromatic dicarboxylic acid acylating
agents, on the other hand, have two carboxy groups per
molecule, and therefore, the equivalent weight of each
is one-half its molecular “weight. Frequently, the
equivalent weight of the polyalkylenepolyamine is
determined by its nitrogen content, and the equivalent
weight of acylating agents is determined by their
acidity or potential .acidity as measured by the
neutralization or. saponification equivalents.
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commercial tetraethylene pentam:me contains about 10
boxylic ac] Hi.gh [=To [ ' e Babiybstitut ed
acyl ati ng%fg“?ﬁ "g %g %ﬁ%@%ﬁ‘ég?% 3@\% lﬂ?ﬁéﬂgﬁl %ﬁa‘regﬁge rgm 700 to
4000 and hasf ersdshe f temtdadyt o DEO0R TGEO'pmiy Fbﬁ’r’
di stributi | ﬁ&&@@%@ﬁéygh§1h§s%hbh%ﬂé tﬁ{ﬁﬁabl Yhizgss than 3:1

and nore pre era

previ ousl ndi hout this
speci fi catthéh apauivalent ameighter ofRE tB“E'QPEé?yI |"’c,‘:C ggigégégyl ating
agent is Idmm%ekéd) fﬁ@hud;athlle it ¥bqurw doehtent ewilat mashsghhras

anhydri de sters, i des, and m xtures thereof unless otherw se
speci f - %&%y %% iﬂ'ﬁéatoﬁ‘ p?éﬁ t pol ycarboxylic acids useful in

preparing the high nol ecul ar wei ght acyl ating agent are nal eic acid,
Equivalent weights of polyalkyleneamines can
also be calculated from total amine values measured by
titration with hydrochloric acid or preferably
perchloric acid. However,  the same limitations
described above are in effect in that tertiary amine

groups will titrate but not acylate.

The dispersant reaction product of the
invention is a complex molecule comprising oil soluble
non-polar hydrocarbon containing moiety or moieties and
polar unreacted amine containing moieties. For
example, as discussed above for tetraethylene
pantamine, the number of acylated amine groups varies
in different molecules from 1 to as high as 5. The
lower -acylated portion of the molecules can form a
matrix for gel in finished oils. This can be further
exacerbated if too large a portion of the acylating
groups are (1) of low molecular weight (2) are
straight-chain and (3) 'contain undesirable pendant
groups such as hydroxyl from lactone impurities in the
monocarboxylic acid. Therefore, the tendency to gel
formation can be reduced by increasing the average
molecular weight of the combined acylating groups and
increasing the ratic of vggylating groups to available
amine groups. However, either of the above can be

This Sheet Has Been Repl

LT



in two-cycle O:Ll. Also, increased use of both high and
nal ei ¢ an ri I C | g acid,
succini c gnﬁ ﬁf&ﬁ Fut arl aC| %%%Qltqlgrl c aﬂ?é ya?@ﬁ: ,EEQShlac aci d,
pi melic aé’PéSOa!bllal amaunu WQ@I&QCl&iSR:lMVQJI at QGEFF-FEEP& %e<konic acid,
i taconic zg' i Ahdpi i C €l Chf&tégh&fﬁ&}/h?&fsﬂh 18ei tbalance ot

ther eof - E”%%%E%%“Léerﬁ“%%%' Kopghe ks | Re 8t A ded ¢ ha
tlhte pol arp&fub&trtaﬁeﬁﬁzﬁgaﬁef?gt ggﬁgﬁa&iol afpnﬁt;nomlfm;n‘gar ardight 2:} tge to
2xc|etrjs;51/gm8¥5'?ﬁg g)alt Y &;ﬂ’ éaf}%% x@&g é’%s%%gék\%ﬁe?\gt he
finished asdnei mastsbeseﬁbnt:rdm&d:ym eproviddyai dispeu'saam evipisthar
ATyt CSEPRIRHER, 1A, erSHEinsp GRLOGRI MG 01, O TOrIYL
The broad range of acylating groups to amine
stated above (molar or equivalent) should leave an
average of from O percent to 50 wt. _ percent of the
amine groups of the polyamine unreacted. It is
preferred, however, to have from 20 to 40 percent of
the amine groups that are titratable with hydrochloric
acid before acylation still left unreacted after
acylation. The most desirable amount left unreacted
should be from about 30 to about 40 percent. As use
herein, percent unreacted amine is determine by the
American 0il Chemists Society (A.0.C.S.) Method Tf lb-
64 incorporated herein by reference. The solvents are
modified slightly to facilitate seeing the end points,
i.e., 80 percent isopropyl alcohol/water is used for
tetraethylenepentamine and 90/10 by volume
isopropylalcohol/toluene for the dispersants. The
error band for this method iS about + 3 percent. Such
a product would not only give acceptable gel control
even with low ratios of high molecular weight acylating
to the mono-acid but should alsc still have sufficient
polarity (unacylated amine groups) to provide
acceptable dispersant capability regardless of whether
the amine is a primary, secondary or tertiary amine.
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preferably do not exceed 10,percent by weight of thg to I.gRt of the
hydr ocar bon porti orF3# PRECAES m&%&&ﬁp ‘t%r%?yﬁ'é égéflglo%g agents
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in the art and hay en r.ibed . i e LBmprisddS. Patent
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3, 346, 354ubskhnt REUIYI36E Eertdagyt eminesi skn cheteTPEEStiCnEHHI=and
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materials 1n the ;)resent I nvent 1 on. di scl osed i.n the %o;gg.%érig pat ent s,
t here ar @bmiter®y7 bt odass apasyiras wr Fhe t‘ﬂsshintﬁ#}’rﬂ# ettl i'ght aci ds
used in e ddee eI rabBPEr @t ! YeakBeoP8SeESs TheokEfectlivenesst i on of (1)
an ethyl eorl‘:l C&'el yaéglf@it.wlrjer a.{r? dpggt;:t?gi( ¢|;| gi Clsgébility is dependant

in part on the ratio of the monocarboxylic acid

acylating agent to the high molecular weight acylating

agent and in part on the ratios of acylating agent to

amine. It is also dependent on the reaction conditions-

under which it is formed.

The temperature and pressure of the final
stage of the reaction used to prepare the two-cycle oil
additives of this invention is critical to maximizing
tertiary amine formation, and generally, reaction

. temperatures ranging from 120°C up to the decomposition
temperature of any of the reactants or the product and
pressures of from 0.1 to 760 mm of Hg absolute can be
utilized. Preferably, however, the temperature will be
above about 150°C. and more generally from about 150 to
about 240°C. The pressures used range generally from
about 130 to 760 mm of Hg absolute. The higher the
temperature the less need “there is to reduce the
pressure to eliminate water and form tertiary amines as

heterocycles.

The preparatioh of the nitrogen-containing
composition of the invention is conducted by reaction
of the high molecular weight acylating agent, the. B
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atid halide, oranhydrjde wth an. athvl enically edsh ocar bon
containing at |east a%‘b%tmgéeafq%prﬁéjqftlcaé? bgg gnsf%&ﬂﬁy?gn%ggl |y
unsat ur at editpoirtant baspeetct afit then, invenbione, cTheairegetien 1S

substi t uent egé her fi I lz?l% Qi zg}g %Sﬁfeﬁmg fUpRRe aRJaPRoURER Urated
within the %te.n i } NRE\as Tﬁ% ex%l ned herernabove. It 1s these hydrocar-
bon react arA®ingi dn f theuehreyerset additionys nodey i FOWRYSRX of

al i phatic cgg{o{apt VERENbe Nchée Adrle McCt AeSpeftide fomalthe oduct s.
When preparing the hi nol ecul ar. wei ght ,car boxyl.ic acid acﬁ]‘ati G agent,
the carboxyF9<ORR| GRFRAXYHAE aShHd Wyaemgpmﬁ FPEHR POFHIFE

Rl err] - (COXdyrating WigentE eoliovaa bg théysubséquent adddedon wi s
characteri Ztgr(xje b)éegngeln&rn%segggds or the separate addition of the

acids in any order is also acceptable.

As indicated above, the optimum raw material
addition sequence is to initially add all of the
polyalkylenepolyamine. The order of addition of the
carboxylic acylai:ing agent and the high molecular
weight acylating agent probably has no significant
effect on the final product and they may be added
simultaneously. However, the "reverse addition" of
acid to amine may be impractical due to mixing
limitations in a batch reactor. A modification of the
preferred mode comprises initially charging some acid
to the reactor. Generally, an amount ranging up to 50
percent by volume of the acid is charged to cover the
impellers of the reactor. Preferably, the amount
charge should be Jjust sufficient to cover the
impellers. Then the amine is charged followed by the
remaining acids. The réactor temperature at the
initial charge of acids can range from 80°C to 150°C
and preferably from 110° to 130°C.

The reaction time is dependent upon the size
of the charge and the reaction temperature. Generally,
after the charging of all the acid to the reactor the
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f at |east t hydeng d - ;ent bond
gndan igaZn i()gteegery#t?g&r#ih%%o and%ﬁeﬁ%@%?‘g%%? g&r gsgglﬁgkgnreagtnant

can al so & hEYEsemesipredueed abyoxgeytatipn) hAuring aFefduxietoest er, or
ot her equinstiize tHERA AN SFEREti6n. If water is stripped
as produced, the amine/amide groups tend to form
heterocycles too soon and this reduces the number of
amine groups available for acylation by the acid. Low
acid conversion results in an unsatisfactory product
would result. Allowing water to remain directs the
reaction towards maximizing acylation of the available
amine/amide groups of the polyamine.

_ After reflux, the temperature is then
increased to from about 170°C to 190°C for a period of
time, generally from 3 to 10 hours during which most of
the water formed during the acylation reaction is
removed and a residual total acid number of below 10 is
obtained. A small amount of water remains however,
which limits cyclization of amide/amine groups. In the
final stage, the reactor temperature is again
increased, to further remove water including water
eliminated by cyclization, to from about 195°C to about
240°C with inert gas purge. Alternatively, wvacuum
stripping may be used at about 150° to about 195°C for
the time required at a reduced pressure of from about
130 to about 250 mm Hg (absolute) with a inert gas
bleed. Either method is ‘directed to achieving a
tertiary amine to total amine ratio of about at least
0.7:1 or preferably 0.85:1 to 0.95:1. It is desirous
to have a free water level below about 0.2 wt. percent,
preferably below 0.05 wt. percent in the final product.

o
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B groups. The effect of this conversion to heterocycles
acyl ati ng cayetd iminy Ntertiaryo! afife0 grBiEs Ohalyh95€ - nidadiviad | ¥y the total
npt exceed 15.10 and

nunmber is ﬁ_; ]rcoq{] on E}om in the aci,dic reactant " wll
general |y et 9 o X 08 S RCTER%E o A Yhehderbiary 3BEBENO%) hehave at
| east one xedudteior |imkapeinfryan #h@hasebshdaPPsi anbhesith rgspact to at

| east one nctLQn. | ary .acidig reactants are acrylic acid,
net hacryl iﬁm ﬁ Jj'n";t.aﬂfl’ei cﬂg%i d,EéﬁﬁnRei g‘ﬁlﬁ‘&#’ﬁ'&e, aming ;4085 g §§5ci ni ¢
anhydri gje,cqiﬂﬁaﬁ'ri cS&Bpfe, danlycoane aff dthet addriogemhgtiomsie irci theconic
aci d, ¢l t MRAMBSCRNWI L ifgs RO Fallbfe UIEhAGRY S 29l 2gpg tic acid,
crotonic ag_'ld rreetl%l- crofoni'c acrd, sorbrc acid,” 3-hexenol ¢ acrd,

10- decenoitrAtHTeH d e tetiany |aningrcontaining t (ETOUPSgoANE

di scussi ostitlie HOlgr ANE PHAFidE EHE KPdRspH ] Lo and Loy abEngnagent s may

dispersant molecule.

It was discovered that a more stable product,
one which avoids gel formation is achieved by
maximizing the conversion of the amine nitrogen to
tertiary amines. The reaction process disclosed above
is directed to ultimately decreasing the primary and
secondary amine content and increasing the tertiary
amine content of the reaction product to the ranges
specified above.

Compositions comprised of a major amount of
two-cycle oil and a minor amount of additive is within
the scope of the invention claimed. The additive
should be present in the two~cycle oil at a level of
from 3 to 20 percent by volume of the composition and
preferably from 7 to 15 percent by volume of the
composition. ~

Other additives may be added to the product
of the invention claimed to impart other desirable
properties thereto. For example, there may be added
anti-oxidants, pour point depressants, V.I. improvers,
thickeners, thinners, anti-rusts, anti-wear. - L
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the product of this inventxon can also comprise a

contain cyclic and/or aromatic grou However, the a ar ssentially
al i phat i c Rotyedehia Fhierenes: gPFfé- ncesBOlREULAL @F&@ﬂ’%} éﬁ"ﬁol ecul ar
wei ght ach:ﬁm.yigatffmawﬁﬁ: ageoaldghaboqsl Immubahdt ypreferablei c acid or

hydri d dr b bstif.ut e d
gghzd;: d2§ l;r’Pe &%&ta%{)ﬁy ar OEQ@“aiy:’éﬁj né g gg'&se !gsﬁgt arting
mat er i al s present [dinethet mmytqlm conpesd tsiorc i dmi @mmtacpammg agents
are readi If% rem&gg Ry Esacéd&gtmgoel PRENET iglp Wotll?ﬁi% hipgh gREecul ar

ocafb | 'orinat ed

wei ght olefin or chlorinate on such “as

pol yol ef.ﬁownémmuwumﬁmmefyoneahwtﬁe Eoaboyt abPs at a

tenper at upergbnbowy 10 - 0PI et . cBBbRAAGK. 100(suitaBDE[ err] C
€ produc rom.suc reaction_is a substituyte CCl C an roade ere
the subst PPAYRLSEINSCFOPET LEe, POLYRIGLIMS, derived trom by €07¢12

olefins such as polybutene, poly-i-octene, poly-1-
decene, poly-l-dodecene: copolymers of ethylene with
propylene, butene, pentene or hexene, and terpolymers
prepared from said lower olefins. Polyolefins are used
as thickeners and alsc enhance the wear protection
properties of the oil.

As a second optional embodiment the additive
composition can comprise at least one pour point
depressant selected from the group consisting of
polyalkylacrylates, polyalkylmethacrylates, alkyl-
fumarate/vinyl acetate copolymers, etc.

Pour point depressants are used to modify the
flow properties of the base oil so as to lower its pour
point. The temperature at which the two-cycle oil
composition of the invention Ceases to flow or pour is
termed its pour point. It is important that two-cycle
oil compositions be capable of flowing freely from
reservoirs and through oil lines and filters making up
part of the injection lubricating system common in
modern two-cycle engines at low temperatures in order
to insure proper functioning of the lubricant

composition in the engine.
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. quantities in the additive of the invention, thereby
or chlori nﬁﬁg,gydrggaﬁggﬂgas @&scr{&g&iﬂg‘;}%t hgogbova 4 t egnhpat gétﬁ_s. The
a r yl enically

product may be hydrogenated to renove a portion of any
unsat ur at @t |inkages by standard hydrogenation procedures, if
desired. The substituted succinic anhydrides may be hydrol yzed by treatnent

with water or steamto the corresponding acid and either the anhydride or
the acid may be con/erTERFARLY hether PRUSRAINF AeRrensank of &hesr by

reac';i ngt Wiwdrgrebkeharils h:fdﬂpiﬁatiﬁjhgnolrfg (halr d_acoltn;el Sﬁlgéledghg_mm calt I yt
unsat ur at egy hvdroce reac an e chlorinated hydro on reactan
used in the £rep§e?a‘?§?¥mona%?£$€% ﬁPBﬂiWPECSI“% q’\ﬁa%‘ﬁ §i§{:¥n§°agents are
princi pal Medify hwax dm daothr highghind sliwt siscasliyys daseat edls.

Products with high concentrations of Cj4 and C3g alkyl

group are favored for floc and gel control.

_ The amount of the pour point depressant
present in the ‘two-cycle oil composition can range from
about 0.1 to about 1.0 wt. percent, preferably from
about 0.2 to 0.7 wt. percent. The instant invention
contemplates a composition comprising -the nitrogen-
containing 2-cycle oil additive of the invention used
in combination with at least one polyolefin and/or at
least one pour point depressant.

The dispersants of the present invention can
be incorporated into a lubricating oil in any
convenient way. Thus, the compounds or mnmixtures
thereof, can be added directly to the oil by dissolving
the same in the o0il at the desired 1level or
concentrations for the dispersant. Alternatively, the
dispersant can be blended with a suitable oil soluble
solvent such as mineral spirits and/or base oil to form
a concentrate and then the concentrate may be blended
with lubricating oil to obtain the final formulation.
Such dispersant concentrates will typically contain (on
an active ingredient (A.I.) basis) from about 10% to
about 95 wt. percent, and preferably from about 20 to
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weight of the concentra t The concentrate can also
petrol eum fracti ons and su stantl saturat ig ol g@n é:né;arg The
pol yrer s CORREise: £RMyvAd ¥ r ﬁ'ﬁno eFYRiCH o about 30

carbon aweighd & BARMted. The especially useful poI yners are the polyners
of 1 -nmono-ol efins such as ethyl ene, propane, 1 -butene, isobutene, 1

-hexene, 1 -octene, 2-nethyl-1 -heptene, 3-cyclohexyl-1 -butene, and
2- met hyl - 5- pr opy| - Thehdnwentien emore fukliyldelligfeated in the| efins in

which th is not at the termnal position, |ikew se are
useful . ?ﬁgg%t}é?x exe%%g% ‘ed by 2-butene, 3-pentene, and 4-octene. The

i nterpolyners of 1 -nono-olefins such as illustrated above with each ot her

and wit hg&hﬁ?jei qt erpol yneri zabl e ol efinic substances such as aronmatic
ol efins, cycli1c ol efins, and polyolefins, are al so useful sources of the

ethyl enically
Emersol® 871 iso-stearic acid (ISA)

(44.39:0.14 mole based on a molecular weight of 312
from the Total Acid Number of 180) was placed in a 250
ml three-neck Fflask fitted with a magnetic stirrer,
heating mantel, thermocouple and reflux condencer. The
temperature was increased to about 70°C. Union Carbide
technical grade tetraethylenepentamine (TEPA)
(18.99:;0.084 mole based on a molecular weight of 224
from a Total Amine Value of 1250) was added from a
beaker with good stirring followed by an additional
44.2g (0.14 mole) of iso~stearic acid. The temperature
increased to about 130°C from the heat of salt
formation. The heating mantel was used to take the
temperature to 150°C where it was held for three hours.
As the acylation reaction progressed water was
generated. It was retained in the system by the reflux
condencer. After the three hours at 150°C, a Deane-
Stark trap was placed between the condenser and the
flask and the temperature increased to 180°C. Most,
but not all of the water in the system was removed by
the trap while the reaction was continued at 180°C for
four hours. The temperature was then reduced to 150°C.
The trap/condencer was removed and the flask fitted
with a N bleed and a vacuum tube adapter. House
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upper portion oi; the flask was insxélated with fihel;
unsat ur at reactant._ Such_interp LN exsiR e, walkose
pr epar ed ?)%I yﬁé’ﬁ‘l z?rh% Vv Mngéﬁéfgéyge&ne?e{ngggut ene with butadiene,
propane weairiedpowtefoproperzourt h HeabingneasctheneFEORPEL S%kry| ene,
| sobut enegyit 3 - ren - Wihlk boblxagben®o r octene
with 1- hexene?a%}%lgg?gyga\%% 1%%%t€%é,88§1-:rret h*l e\%‘ -ﬁut ene \# th 1 -octene,
3, 3- di metwpden apdliz epdapket 1andehen tIapsLErEed t FOstdr FE=5hd

pi peryl engeoRige EOMtdBgeLNs of hydrocarbon solubility, and stability the
i nterpol yners contenplated for use in preparing the high nol ecul ar wei ght

acyl ating agents of this invention should be substantially aliphatic and
substanti al |y sat urphedresidial STotakyAchduNumbent aEnthe pPxresiucthout 80

percent apd P ¢b ef8P! A Hhe3a B! §53L a5 EnBopBbehtelidtieteidl i s
reference, but using phenol phthaline as the indicator)
and the Total Amine Value 85 (by A.0.C.S. method Tf lb-
64) as mg KOH/g.

Example 2

Iso-stearic acid (ISA) (as in the previous
Example - 84.8g;0.272 moles) was mixed with a solution
of polyisobutenyl~-succinic anhydride (PIBSA)
(15:69:;0.013 moles) in mineral oil (Solvent 150N;3.99).
one half of the mixture was added to a reaction flask
of the type = described in Example 1.
Tetraethylenepentamine (TEPA) (18.99:;0.084 mole) was
then added with stirring followed by the other half of
the acid/anhydride mixture described above. The
temperature was increased to 150°C and the procedure of
Example 1 followed to complete the acylation reaction

and remove water. h

The final product had a residual Total Acid
Number of 5.6 mg KOH/g and a Total Amine Value of 87 mg
KOH/q.
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(25.09:;0.025 mole) were added to a reaction flask of

fromali iemggn P .05, <P eéf%‘gﬂ ,qt he j | emaﬁqi;@rgowaare t han
about 5 Eg?écen ol SFIQIE,?%&:% nlg'é{ es .se‘yd :(L)h tI}bgwt ot'IaI nupber of the
car bon- t AREFMRFLEoFER FAF | Hﬂgﬁess”plﬂé%@t‘ﬂ-. THEeEFReFRKLeBEPRDY ocar bons
and et hylalirfel l(4sunbit eikampd ehyHl) 0281, 0e39.083d noléje waisspaddedon of the

[ t o about 4000 or even

| at i t I I h Vh f
P ghor | FYPR % BRFLEA, B L (RLTRR e 16y SEMPRTARURE] TOFSFEl i ns and
chl or i natadmbytol 320 B¢ | dxsrindgt thisngdditiva. agadditdioriadastead wasbon at ons,

f bl (i 6 T hi . gh | t I
Pt oyl i e Tl e gL 8780 e 088> el <o

in Example 1, it was held for three hours.

The procedure of Example l was followed to
complete the acylation and remove water with the
exception that the vacuum stripping time was 0.5 hours.
The final product had a Total Acid Number of 6.0 mg
ROH/g and a Total Amine Value of 68.3 mg KOH/g.

Example 4

Iso-stearic acid (as in Example 1)
(73.89;0.24 moles) and polyiscbutenylsuccinic anhydride
(as in Example 2) (50.09;0.05 mole) were premixed,
warmed to B80°C and added to a reaction flask of the
type described in Example 1 but of 500 ml rather than
250 ml capacity. Mixing was initiated and the
temperature stabilized at 80°C. Tetraethylenepentamine
(as in Example 1) (18.99;0.084 mole) was added with
stirring over a period of 10 minutes. The temperature
rose to 120°C. Heat was' applied to bring the
temperature to 150°C where it was held for three hours.
As in Example 1, a Deane-Stark trap was inserted below
the reflux condenser and the temperature was increased
to 180°‘C where it was held for four hours. The
reaction mixture was then cooled to 150°C. The Deane-
Stark trap was removed and polyisobutylsuccinic

This Sheet Has Been Replaced

AT

i



oxidation and assist water removal. The proauct was

drocar bongigeie N vasedui 3R pdﬂscasbeéeebeibadpommmm@raduct@ a

pol yhal ogenat ed roduct copverti ng t he g % Q 89$?a¥,ﬁg %b yct to a

pol ynltrlcF%‘“p]a% 9’2|ﬂ§ t Reng¥ey Rbe, 7 ey may be prepared by
oxi dation of a hi gh rml ecul ar wei ght pol ydric al cohol WI t h pot assi um
permanganate, nitri aC| d a 5| m_| ar r et h- od
for preparing such yBﬁ?‘BBﬁ?I P@ ad ﬁﬁ%ée&%’é reactlon of an olefin
or a pol ®f sdkst ingit KOH{gdrandyr BorPokah AminesMHades e@FpFYcdr Byl ic acid
such as ZK% ene-1, 3,5-tricarboxylic acid prepared by dehydration of
citric aci I gh rml ecul ar wei ght nonocarboxylic acid acyl ati ng agents may
be obtai ned by oxidizing a nonoal cohol w th potassium pernanganate or by

reacti ng gxdxppgesat ed hi gh nol ecul ar wei ght olefin polymer with a ketene.

Anot her
Iso-stearic acid (as in Example 1, 73.8g:0.24

mole) was added to a reaction flask of the type
described in Example 1 but of 500 ml capacity. Heat
was applied to bring the temperature of 50°C.
Tetraethylenepentamine (18.9¢;0.084 mole) was added
with stirring over a period of 10 minutes. The
temperature rose to 120°C. Heat was applied_ to bring
the temperature to 150°C where it was held for three
hours. As in Example 1, a Dean-Stark trap was inserted
below the reflux condenser and the temperature
increased to 180°C where it was held for four hours.
The reaction mixture was then cooled to 150°C. The
‘Dean~Stark trap was removed and polyisobutyl succinic _
anhydride (509;0.05 mole) ‘was added to the flask.
Heating was continued at 150°C for one hour with a N3
purge through a bubbler ‘below the surface to prevent
oxidation and assist water removal. The product was
then vacuum stripped as deéscribed in Example 1 to
complete the reaction and remove the last of the water
for 0.5 hours at 150°C.

The product had a residual Total Acid Number
of 4.3 mg KOH/g and a 'rotal Amine Value of 60.3mg

KOH/g. -
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mcles) was added to a 500 ml flask of the type

conveni e d.for v t reaction p
of netal I‘%% ggﬁ?h Wt p Ee?bacgfggaggﬁf}eaeg%@ oxl:yc g?t e§r§‘of an
al kanol t@.084maleddi(as dav i Exanpleol)t waseaddednwithe shizFei®Ent

t d t e ht
hyar ocar KRS ey BeE B e e e e 1 Oh

rom nat ed uten
nol ecul aringrepsedokec HFIHGH | c Heak ias capPpded i é‘ﬂrﬁﬁ Rt agent s
can al so é@m Rbped ’eas NERGIE.NY PHEO reditdGn RS wﬂtmh;daralmw ic

aci ds, anh des, acyl_halides, and the I|jke th et al

unsat ur at ﬂdye 8 o5 siaRcTibesd h}Perﬁ’Ea&?H];Pﬁméma ? %%gt |étty% ed

hydr ocar esurst ¢ bfapdilys sodutmfl -sucedih Sebashydrédepotas| 30PNy
(0.10 mole) and the vacuum stripping was for 0.25 hours
at 150°C.

The residual Total Acid Number of the product
was 6.8 mg KOH/g while the Total Amine Value was 40.6
mg KOH/g.

Example 7
Unichema Prisorine® 3502 iso~stearic acid
(88.5¢;0.3 mole based on a molecular weight of 295 from
the Total Acid Number of 190) was placed in a 250 ml
three neck flask fitted in the same way as that
described in Example 1. Heat was applied to bring the
temperature to 50°C and tetraethylenepentamine (Union
Carbide "Ultra High Purity" grade, 18.9 gm; 0.084 mole
based on a molecular weight of 224 from a Total Amine
Value of 1250) was added with stirring over a period of
10 minutes. The temperature increased to 110°C from
the heat of reaction. Heat was applied to bring the
temperature to 150°C and it was maintained there for .
three hours. Thereafter the product was treated as in
Example 1 with the exception that the wvacuum stripping .
was conducted at 120°C rather than 150°C.
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descri bed BxampbéeBore in the manner descri bed in U S. Patent No.

3, 340, 281. The high Iec | ar .we no ol ylic acid
anhydri des are obt al geﬁgﬁﬁdPgt"ﬁnggfh n éPksgan& c,j’){lﬁ%?
Dehydr at i oroles) eandl yna@@maﬂ |mhetd.utg/ tne awre hght hefapndyuscbutyiper ature
above abo%nfﬂéﬁéélgﬁc UEEANY Lol S 1vet® Ao Of Smfislydiddsan aoent
e.g., acetic_anh anhy are usual tal ned rom
2.5g of anhydrlde.o 013 mole) were placed in a

250 ml three neck flask fitted in the same way as that
described in Example 1. Heat was applied to bring the
temperature to 130°C. Tetraethylenepentamine (as in
Example 7, 18.99;0.084 mole) was added with stirring.

The temperature increased to 140°C from the heat of
reaction. Heat was applied to bring the temperature to

150°C where it was held for three hours. Thereafter

the product was treated as described in Example 1 with

the exception that the vaccum stripping was conducted

at 120°C rather than 150°C.

The product had a residual Total Acid Number
of 7.7 and a Total Amine Value of 69.4.

Example ~ 9

Iso~stearic acid (as in Example 7, 84.8g;0.29
moles) was placed in a 250 ml three neck flask fitted
in the same way as that described in Example 1. Heat
was applied to bring the temperature to 140°C and
tetraethylenepentamine (as ¥n Example 7, 18.99:0.084
mole) was added with stirring. The temperature
increased to 150°C from the heat of react:ian and it was
maintained there for three hours. A Dean-Stark trap
was then inserted below the condenser and the
temperature was increased to 180°C for three hours. At
that time, the temperature controller was reset for
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| bo added rap dld]h as thed teén eﬁature wetntd l;kmn. Theh .

pol ycar i'ds having .aci d radica eparate an three
car bon at%%lﬁp%’t'ﬁ e ¥agsmaintadned At isa 8 Fﬁfarqrté/a%%go\%%e%neas | i near
anhydr i deshar &imet athed éﬁmmgcardm@ﬂdm ﬂasdsccmm-el'get he &'Bled radi cal s

?rgggrcgﬁ ggtaﬁ’c ana’?éo\gg%artg’ Ozl'%&gé)?r%stg gbgr%giarégébg t he reactlon of

t he aci dymuumatrmmrasi@ewrﬁbedhano@smlﬁglagent such as phosphor us
tribrom de, phosphorus pentachloride, or thionyl chlo- ride. Although it is
preferred that the high nol ecul ar wei ght acyl ating age |sa | i phatic
mono- or pol ycar boxy¥1¢ Fefal Acid Number of the prodict wis"8.3

and the Total Amine Value was 69.2.

Exanmple 10 and 11

The products made in Examples 1-6 were used
as dispersants in two-cycle oil blends. The oils in
two oz. glass vials 3/4 full were placed in a
refrigerator at from 0 to 5°C and the approximate
number of days required for the formation of gel was
established by periodic examination. The results are
shown in Tables 1 and 2.
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Exxon 150 Solvent Neutral (Base o1l) 6.00

a:nd nore preferabl gxgofi GVOOBEINVEHACI Baddwiybstituted ca9beaylic
acyl ating agent al so may be _prepared from aromati ¢ nono- 01: p@éycar boxylic
aci d or aci d- pr odu&¥ReTc 3393uRF1ghte %Qﬁr%tic acids are pr e8| y mono-

and di carboxy- subsioulrutred nite depiassantht hal ene, ant hraceneQ.dbenant hrene
or like aromatic roc S. e substituted a roups contain u
i k [ hx&i‘é%%g%% Th bsti d alkyl g PSo NBY [ p
to about 300 carbo ors. é"°§ronati_.c acid may al so contal n ot her
substituents such fdspeshsany, dfodimvexitdon/, etc. Specific e&kefPles of
aromati ¢ nono- andﬁgé?ylc%ra lo q HedS 12 ialriigg)pr oduci ng269086® Ppounds
e hig

useful in preparing t nol ecul ar wei ght acyl ati ng agent _1 ncl ude
benzoic acid, mtoluic acid, salicyclic acid, phthalic a %9‘?gophthalic
acid, terephthalic acid, 4-propoxybenzoic acid, 4-nethyl-benzene-1

, 3-dicarboxylic aC&%b oils were blended for one hour at room or

ambient temperature.

It is evident from Table 1 and 2 that the
inclusion of a high molecular weight acylating agent
and the increase in the stripping temperature and the
use of a reverse addition mode all contributed to
increasing the stability of products in terms of gel
formation of the present invention.

The fovllowing formulations were used to
prepare the compositions of the invention for cold
storage testing of Examples' 12-21. The results are
shown in Table 3.

Formulation I

CWO - Esso Petroleum Canada 75.2
light Naphthenic base ofl
Petrolube 150® = non~-distilled heavy 15.0
. base 0il (Quaker State)
Dispersant of Invention 9.3
Antioxidant ) 0.5
100.0
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napht hal ene- 1, 4-di cardoxylic acid, anthracene dicar bo@lﬂlscs% iTqHAS BEEN
3-dodecyl - benzene-1 ,&-di cartoxylic acid, 2,5-dibutyl _ REPLACED
benzene-1, 4-di carhoxy@ic acig, etc. The anhydrides of thee dicarboxylrc
acids also are usgfuldas thegsubstituted car- boxylic acylating agent. B -
Pol val kyl enepol yaBi ngs The bgl;yal germe pol y@m nes useful as a reactant nmay
be generally char@ctefi zed vy *t he for mul a"H[err] N (-R NHn HRerr]
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- %)
wherein Ris a eBr] of Jerr] drkyl ene radical or mxtures thereof:
Rlerr] is Hor an gll kyIQradi cal f Rom a@opt% 1 to abouh 16 carbon atons
and n is an integes grester than ®ne Preferamly, n is ¥n integer |ess than
about 6, and the dﬁkyléﬁe group ﬁﬁis et hyl ene or propylene. Non-limting
exanpl es of the pol yal kyl enepol yafi ne reactants are diethyl enetriani ne;
triethylenetetram ne; tetra-ethyl- enepentam ne; '

di - (met hyl et hyl ene) tri ani ne; hexa- propyi enehept ani ne; This Bhebatabdeg REYJ.E€)
tetram ne; dipropylenetri- am ne; penta-(1 -nethylprop u& HEREW e

hexa- (1, 1 -dinethyl-etdyl ene)-heptamne; tri-(1 ,2,2-
tetramne; triamine; te&gra- (1,3 -qdimethyl propyl ene) - pe
(1 ,2-dinethy|-1.-ésopngpylethquge) hexan ne;
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pent a- (1- net hy'l 2- hénzy et hyl erga)h xam neje o
tetra-(1-met hg {3- Benzy pr opy!l e‘ne)pent am r’i’e tri-%{1-rmethyl-1-phenyl -
3-propyl propyReme)tetranmi ne; and tetra-(1-ethyl-2-benzylethyl ene)pentani ne.
The ethyl ene @mines are especially use- ful. They are discussed in sone
detail under Bh¢ heading "Ethyl ene Amines" in "Encycl opedia of Cheni cal
Technol ogy' Kirk and OGthnmer, Vol. 5, pages 898-905. Interscience

Publ i shers, New}York (1950). Such conpounds are prepared 4 nupst
conveniently bylthe reaction of alkylene dihalide, e.g., ethylene
dichloride, with ammonia or primary amnes. This reactiog results in the
production of meygat gorrpﬂ;ex:gn xgur ag ofg al Ryl eé@e &n ngs I ncluding cyclic
condensati on prépdueiss s€ch as - pera2| fe ahd #& alRyl Substit ut ed

pi perazi nes. @Thgse mxtures fi nd use in the process of this inven-
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MCT 30 - Solvent extracteﬁ & dewaxe? i:'4 | |
tion. C - Segon yl ating.4Ag ' anadad second acyl ati ng agent
uti-lized in ﬁﬁgﬁégp%?ﬁfigﬁfbﬁﬁ%ﬁé ?ﬁg?%§%P§ g?l adgitive(g 4 he present
i nvent i onpeeyopubé®r 260y be any nonocar boxylic acid havin&‘di | east 2
car bon atg i@ggegenerally | ess than 40, or aromatic nonocddbxylic acids
or aci d-produci ng compounds. Generallz, he nonocar boxyli pchpd suitable
for use avarselsdadfd-ciPBkpilrum,sSped ating agent will have a carbon
range from 8gpo-4818r ghar gbboyFyrom 10 to 30. The aromatic and the
heterocycli c_nongcarboxyli¢ acids, as well as the aliphaticop®nocarboxylic
aci ds, ar@Cugppi &- (Rhom' & Haas

polyalkylmethacrylate pour depressant)

100.00
Formulation III
CwWo 81.1
Parapol 950 (Exxon Chemical - polyiso- 6.51
butylene)

AC 154 C (pour depressant) 0.29
Antioxidant 0.5
Dispersant of the Invention 11.5
Rexol 25/6 (antirust, antioxident) 0.2

100.00
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CWO 81.3
abl e. Mon yld j : et ubstituent groups, areggkso
appl i cabl € g§§%1%§?l |ﬁ§2¥?§ﬁé§i¥é¥bot contribute to engine usting or
gel formai®iCodS4n O i(povredegpnessantever, the preferred m)nocaabéxyl i c acids
react ant s pgis8 iR al i phatic nonocarboxylic acids, i.e., the prasched-chain
saturated _or branched or straight chain unsaturated nonocar- 80 ylic acids,
and the a&® Rd®%ides and acid anhydrides thereof. M xtureS'UF—ﬁéanced and
straight chain acids can also be used so long as the strai}@8e@fin acid
content is limted so as to not cause gel or sedinent in finished oil,
normal Iy to less than 10% of the mixture. Particularly preferred are the
al i phati ¢ nonocar boEyamples di2ealt arexse hprepgared eint i 3RFYTRBAGEcar bon
chain | enghigy, tsﬁg% ggygggiﬁﬂ"%ﬂ}@ Gak§aeibng f1Pt yeeAppiny €dmearbon

atons and abou . s
and temperature to show the effect of these variations
on gel formation. The results obtained show that
increasing stripping time and temperature resulted in

increasing product stability (less gel) over time.
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t’ Non- | i i £ i 1. IA twfo-tc cle oil abddi'tl:n'_.ve c_orc:ilprisitng tt:he .
at ons. n-Limting examgles o e _nonocar bpxylic acid_reactant; ,acetic
acid aceti crﬁﬂﬁéﬁ?gdepﬁgaf‘f% floforide ackt ylP--‘%'KI oRPHECURAT,; Haightc g
propi ol i c acarbpxpbionacyaatingnhydntdes) paoFbmyamkyme@k@pdwt ‘e ihenci d
anhydri de; éﬁ&br&yri c %E‘i ocI:7 rotqnic ac"ill ch fréde' crotgni c.acid
anhydri de; Tsoctot ofti FOAORT R 1%t A IREIRY AIFFer WBSTAR acrylic
acid an- hyﬂﬁ@d@pla!ﬂ yea®io c odcithe hmpancarbexydichexaidy aoyilladringe:
caproi ¢ aciggaRbyebi dhe Y CuBfblu1 bt LRIGRK Wi AEIRl EBbat is

at least 3:1 and wherein the tertiary amine to total

amine ratio is at least 0.7:1.

— 2. The two-cycle oil additive of claim 1,
wherein the high molecular weight acylating agent has a
molecular weight (Mn) ranging from 700 to 4,000.

3. The two-cycle oil additive“ of claim 2,
wherein the acylating agent is an aliphatically
substituted succinic anhydride.

4. The two-cycle oil additive of claim 3,
wherein the acylating agent is a polyisobutylene and/or
polyisobutane succinic anhydride.

5. The two-cycle oil additive of claim 4,
wherein the polyiscbutylene or polyisobutane
substituent of the acylating agent has a molecular
weight (Mn) ranging from 900 to 2,500.

) 1
6. The two-cycle oil additive of c¢laim 1,
wherein the monocarboxylic acid acylating agent is
isostearic acid.

7. The two-~cycle oil additive of claim 1,
wherein the polyalkylenepg:&yamine has the formula:

This Sheet Has Been Replaced
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noval eric acid: ani nohexaroi ¢ acid; heptanoic acid: heptanoic acid
anhydri de; 2-ethyl hexanoi ® aci d; decanoi ¢ aci d; dodecanoi ¢ aci d;

undecyl enic acid; oleic acid; heptadecanoic acid;stearic acid; isostearic
acid; linoleic acid; linolenic acid; phenylstearic acid; xylylstearic acid;
a- dodecyl t whexedvparRi dsactd; teh@zol atkytede cadic¢alaciRi: can be

nex' anydr ORgREBKendIAM 1P aiky P! £aBitdl 'dk €ab8aROYY i Ao
picolinic atid; “nicotinic acid; benzolic acid; benzoic acid -anhydri de;
benzoyl i odtBeCaBEARORECETIori de; toluic acid; xylic acid; toluic acid
anhydri de; cinnam c acid; cinnam c acid anhydride; am noci nnam c aci d;
salicylic acid; hydroxytoluic acid; naphthoyl l.ari de; _an a hoi ¢ aci d.
It is essential to thé'prgg‘&ntt‘f‘?fmrbrgn?iﬂo £1vg, 0% ﬁg"%“grﬁgm ecul ar
wei ght carwhaykin thygl pbiggnigentisanédtiriaethylene pentanine.

9. The two-cycle oil additive of any of the
preceeding claims wherein the ratio of the ratio
acylating agents to polyalkylene amine is from 3.5:1 to
4.5:1.

10. The two-cycle oil additive of claim 1,
wherein the molar ratio of monocarboxylic acid
acylating agent to high molecular weight acylating
agent ranges from about 5:1 to about 59:1.

11. ‘The two-cycle oil additive of claim 10,
wherein the molar ratio' of monocarboxylic acids
acylating agent to high molecular weight acylating
agent ranges from about 5:1 to 12:1.

12. The two-cycle, oil additive of claim 1,
wherein the monocarboxylic acid acylating agent has a
carbon range of from about 10 to about 30 carbon atoms.

'13. The two-cycle oil additive of claim 12,
wherein the monocarboxylic acid is isostearic acid. .

This Sheet Has Been Replaced
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) i - i itive derived from
sécond car l%lxriﬁxl' ca%%t;’i %t Fr?g aag%"ﬁ? %%cjéeel 810'%e3dtdo provi de a total nunberof

carbon at orthe n neasctiiont afhdasebigh amolecnigrageaightni @RYRatdng:i ci ent
to render t | S r@g 51”‘?1‘5 5 50| iMg A88ntuanal the
Irﬁé,t % WO %Cy a&%@%%ﬁsg%ﬁd %@g]t’.é‘}: g,248n

carbon ato eaSt about 40 carbon
atons and rfor Podyadiiliepepolyaming, | whereipothe 7mdan oFakif s of

Ac;trgr di ngl Xnoﬂt;:fcéﬁfbﬂi:ﬁ% h&éiéoéﬂgi].%ﬂ% 3&|¢§é‘ﬂt aﬁlenthmmt ﬁbm&cg.lh&r get |
nunber of car, at ons, e second, car boxyl 1 cyl at.i agen s not nee
to cont ai n"@-‘l‘ﬁ'ﬂ'gea %}n‘bfa‘!%?'ﬁoﬁsa?gné'?aér%da3p'¥’ef%‘?‘£8?§‘g¥§ig ?‘g‘\ﬁer

mol ecul ar weirtiasf  dawiwe atbokytal anidespaitias foawstieamrproduct. ibsostearic
acid, a co r,Ci alé yo.aygai.l able m xture of nmethyl branched C[err] carboxylic

: leas
acid and containing nnof

15. The two-cycle oil composition of claim
14, wherein the high molecular weight acylating agent
is a polyisobutylene succinic anhydride. '

16. The two-cycle oil composition of claim
14, wherein the polyamine is tetraethylene pentamine.

17. The two-cycle oil additive composition
of claim 14, wherein the monocarboxylic acid acylating
agent is isostearic acid.

18. The two-cycle oil additive composition
of claim 14, wherein the additive is present in an
amount. of from about 3 wt. percent to about 20 wt.
percent based on the weight of the composi_tion.

19. The two-cycle oil additive composition
of claim 18, wherein the additive is present in an
amount of from about 7 wt. percent to about 15 wt.
percent.

20. The two-cycle oil composition of claim
14, further comprising at least one polyolefin derived

from C» to C33 olefins. .
This Sheet Has Been Replaced
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anounts of &PkeFRSERAR tHsuPelyedefin ds a,conalymes ARFALNRS I SEF Mg agent .
It is also bhef polymertizatiion cofmelefihsi sedieeted fxrom Gt toaveya | act one
content gregjggjhhan 1.0 weight percent and that the straight chain content
(GC area percent analysis) be less than 10 percent and preferably | ess than
8 percent. In addition, the non-Clerr] acid content, which is conprised

mainly of qerr], ¢ e'ﬁﬁl aﬂﬂe' ﬁfcf-lc&@lllséjEﬁ?@gﬁ%&?(gﬁﬂ&%%ﬁ%ﬁé@gl a'gl e from

percent. A%ef erred isostearic, aci, )
Uni chema | ntR¢Fedn otBe Brlysiefipuis materpoAvapycderivedysSrom the s

60609. Acylpolymesfzabionol ¥l kylerapol waiditdd) tdonBme’ 14 s@,esed
herein resu‘#)s in_a variety of acylated pol yal kyl enep- ol'yam ne -
cont ai ni ng ?%’C“Eﬁar entities. As a result, the polyal kyl enepol yam ne
nol ecul es may not be all acylated with :

- 23. The two-cycle oil additive of claim 20,
wherein the polyolefin is a polybutene.

24. The two-cycle o0il composition of claim
14 further comprising a pour point depressant selected
from the group écnsisting of polyalkylacrylates;
polyalkylmethacrylates; alkyl-fumarate-vinyl acetate
copolymers.

25. The two-cycle o0il composition of claim
24, wherein the pour point depressant is a Cg-Cjg
dialkyl fumarate-vinyl acetate copolymer.

26. A process for preparing a two-cycle oil
additive comprising the steps of:

A. Charging, to a heated and stirred
reactor containing from 0 to 50
percent by volume of the total
charge, at least one acylating
agent or mixed acylating agents and
at least one polyalkylene

This Sheet Has Beén Replaced - polyamine,
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) remaining acylating agents;
bot h hi gh nol ecul ar- wei ght acyl ati ng agent and nonocar boxylic acid
acyl ating agent nor are all poalyal kyl ene Eol yam ne nol ecul es _acyl ated to

the same extent. A distributi FEEHUEINT 18EJ 2y FANRGTATUr] 2B &PT 1 whi ch

t he nunber of am ne groups acyswfeicbent ff atiggd amtee- cophsiimire nol ecul es
ranges fromzero in the extreng (no,ac Iation%y o.acylatipn of ,all 1[err]
and 2[err] am nes (conplete acﬂé‘??/oﬁdn?deaF ag:% he spe t of this
i nvention, the distribution ofpreséentcedofrwalters i s maintained as narrow as
possi ble. Preferably, all the am ne groups should not be acyl ated

(insufficient polarity for function as a dispersant). The other extrene
i .e. low acyl ated nol ecul®s r DigEidlingt he atot al 3ani nEemparagurey; | |

result in too high polarity fgiededdfACty Ysibktantially remove
water and to an acid number of less
than about 10.

E. Stripping at temperatures of from:
about 150°C to about 240°C to
obtain a total acid number of less
than 10 and a tertiary amine to
total amine ratio of at least
0.7:1.

27. The process of claim 26, wherein the
reactor at the initial charge of acylating agents is
heated to from 80°C to 150°C.

28. The process of claim 26, wherein the
reflux is conducted under an inert gas blanket.

29. The process &f claim 28, wherein the
inert gas is nitrogen.

30. The process of claim 26, wherein reflux
is conducted at a temperature of from about 140°C to
le0°C.

This Sheet Has Been Replaced
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sol ubi ity 8REuli 3387 sERc 99 &-woul d al so provide a matrix for gel
formation in the finished oil. CGenerally, the equivalents or nolar ratio of

acylating agents to agine w !l be such that, .on_average . di sper sant
nol ecul es will have bgheeﬁ%f FECSESR RE o SHHIT uﬁFeacY%%Tpgbgpr de
pol arity. Teerippingnisberonthpetett undéhepressorel firtom hOgh kol 460 ar

wei ght acylghi gg ﬁge%FE@EtEOaPBerﬁgﬁﬁgrg‘%w o3d f%%‘iﬁfaﬂo% Ah e
specific composition O € polyal'kyl'ehepol'yam né. nolar ratiro o

acyl ati ng déeneBowtr1PAd€ance, to tetraethyl ene pentami ne can range from
1:1 to 5:1 with aratio of 3:1 to 4.5:1 being preferred. The equi val ent

wei ght of the pol yal kyl enepol yam ne for purposes of acylation is_based on
thegnunber of Bri?/raryg:" ‘ghe-y process opf gla(im 26, >éwl'xe:':e:ljjn %:he
stripping is conducted at temperatures of about 195° to
about 240°* at atmospheric pressure with under an inert

gas blanket.

34. The process of claim 26, wherein the
acylating agents are polyisobutylene succinic anhydride
and isostearic acid.

35. The process of claim 26, wherein the
polyalkyleneamine is tetraethylene pentanine.

36. The process of claim 27, wherein the
ratio of isostearic acid to polyisobutylene succinic

acid is at least 3:1.

37. The process of claim 27, wherein the
ratio of isostearic acid to polyisobutylene succinic
acid is at least S:1. “

38. A two-cycle o0il concentrate composition
for formulating two-cycle oil compositions comprising
from about 5% to about 80% by weight of a substantially
inert organic solvent/diluent and from about 10% to
about 95% by weight of .a two-cycle oil additive as

described in claim 1.
‘ This Sheet Has Been Replaced

LM




and secondar BAGRGRQUN HE 3 and the equival ent weight of these
acyl ating agents is baﬁ-ﬁ@ QBVEB%iBHm&aQEsCM&W a@mm@eformtml e. To
illustrate, et hil ene, d| am ne has ui val.ent s Sﬁ %‘% g has
an average eGHFu8| ekl Wﬂpﬁﬁlﬂ’-?q sand e‘i‘m 5\5? £ a etrae hyI ene
pent am ne hagaaeadaidive amerameehadd dmepmépamn@aanén usinggehe

equi val ent ht of 1/5 its I ggul ar wei ght r boxyhés acids
have one caV\gﬁgy‘:&Fgﬁ Sﬁg thélf1 §*¥% he equi vﬁ ent Wel g téof ‘ﬁ

monocar boxy! nncetpdsatedl untmrtmourlcmclwengﬂis HreANRes rﬂcdhﬁﬂe’éﬁ%nt matic

ar oups. por rBRBANAES” i EFah it 2‘3’&?32?%%?@% '?“*@‘of“ﬁﬁ%ﬁ;ﬁ"ﬁy
t he

one-hal f itsenglineucirandigess amdqmmryw Q\Hgﬁ:

pol yal kyl enegzter being subjected to .'lqw temperatures
substantially delaying or avoiding the formation of
gelled agglomerates which in previous prior art
products have become a concern with respect to engine
performance. '

Two-cycle (two-stroke) internal combustion
engines, including rotary engines are found in power
lawn mowers and other power-operated gardening
equipment, power chain savs, punmps, electrical
generators, marine outboard engines, snowmobiles,
motorcycles, and the like. Two-cycle engines employed
as such are operated by mixing the fuel and the two-
cycle oil in prescribed proportions. The two-cycle oil
add:.tlve of the instant invention is designed for use
in most types of two-cycle engines and particularly in
marine outboard engines.

: ‘ OIS
Two-cycle englneé are lubr:.cated by m.x:\.ng
the lubricant with the fuel for the engine. - The
mixture of fuel and lubricant passes through the
crankcase  of altﬁo-cycle engine, where it lubricates
the moving parts of the engine, and then flows through
intake ports .mto the combustion chamber of the engine

where the mixture of the fuel and lubricant is burned.
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s 3 i i engines
ol yamine i s PR PREYLAS 3deqHALS dHOEIGREAPD aﬁ%ﬁﬁ"gvééﬁ val gnt, wei ght
of “acyl at i ng pagds buts alstemistebeahkrito pass tinte e FPrREsSELPRi ty as
measur ed by %ﬁ(ﬁe@brﬂé %oEoohﬁwgﬂﬁatd@b%vahem bHavaker, many
conmer ci al |y avai | abl e pol'yal kyl enéam nes have sorre.iertg’ YA n'trgﬂgn
cont ai ni ng gPOFES MmhiBYsti | PBER £1RMEY F&P oYL, 5’%{4 al’
t et raet hyl enechdiistiiicie chambels ahdut sp@rrerpbiug arkyh swhdesivabdiepi per-
azine rings. and pr.obably has sone tertiary.an 0 I3 jehher
br anchi ng re%ﬁdo sdur¥ﬂ’aéfﬂi JREH ngxghe@s]ing&fhﬁg??tg%é%ﬁu%a fexnt
wei ght for plepdsestofring| stiicking candt éu fuem thR afahluregaf cbhtent

wi Il be highgeahaly IS4 | Y2t B3stBRC rings; and must not result
in plugging of the exhaust ports.

The increasing severity of the conditions
under which two-cycle engines! cperate, has led to
increasing demands for oils to adequately lubricate
such engines. Alleviation of the problems has been
through the prdvis.ion of more effective additives for
two-cycle engine oils and oil fuel combinations.

It is known to use acylated nitrogen-
containing compounds as dispersant in two-cycle oil
lubricants to prevent the deposition of solid materials
on engine surfaces in contact with the lubricating
composition. Such acylated nitrogen-containing
compounds, as for instance the reaction product of
isostearic acid and a polyamine, are disclosed in U.S.
Patent No. 3,110,673 and 4,705,643. These products
are, however, susceptible to forming gel like
agglomerates called “fish-eyes", when §ubj ec}:gd tq | low
temperatures as in storage. The matrix for: the igels
are thought to be compounds formed during synthesis.
The gel can be observed by inverting a glass vial of
dispersant in oil and watching for the globules or
agglomerates which adhere to the glass surface. once
formed, the gel is stable at room temperature and can



Equi val ent wei ghts of polyad kylgpegg n ca l,s0 calcul. fr ot al
am ne val ues neasured byl¥ﬁ%rati9n mﬁtﬁéhydrd?&ldﬁpg acl %B?ﬁgg%fg%h fy
perchloric aci cﬁlm, a héubamantm componit ies crédnth tbing & e powr
effect in that geiirit cdepPEkasne’ anas Aifdledd t&i‘ége{lgsnfl?t éaEFth@%

di spersant rea%%%fn roduct of the invention Is conplex nol ecul'e .
conprising oil FHontPorssrihest A5 be cRAcEHPMgPFONECE o#f a
noi eties and p@Eadyalkydare daniihéeeanantai fivéd Mbghnehedr UnEX8EPhEghds

di scussed above":hain acid :

U.S. Patent No. 4,705,643 also mentioned
above described an ashless lubrica{:ing two~cycle oil~
additive comprised of the condensation reaction of a
branched isostearic acid and tetraethylene pentamine.

U.S. Patent No. 2,568,876 discloses the use
of organic nitrogen compounds as corrosion inhibiting
compositions. The organic nitrogen compound disclosed
are reaction products of monocarboxylic acids,
polyalkylene polyamines having one more nitrogen atom
per molecule than there are alkylene groups in the
molecule and reacting this product with an alkenyl
succinic acid anhydride. The ratio of alkenyl succinic
acid to monocarboxylic acid disclosed is 1:1 to 4:1 and
the alkenyl radical carbon range disclosed preferably
range from 8 to 18.

U.S. Patent No. 3,216,936 discloses nitrogen-
containing compositions derived from the acylation of
alkylene amines and is used to stabilize metal
phosphorodithioates antioxidant additives in
lubricating compositions. The acylated amines of the
patent are prepared by- heating together an alkylene
amine with an acidic mixture consisting of . a
hydrocarbon~substituted succinic acid and an aliphatic’
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succinic acid agent to monocarboxylic acid ranges from
1:1 to 10:1.

The present invention is directed to an
additive for two-cycle lubricating ocils especially two-
cycle oil additives for outboard engines and
particularly water-cooled outboard engines. The
invention is further directed to an additive which is
stable at low temperatures and which also provides good
detergency, lubricity, antiwear and corrosion

inhibition. -

It is therefore an object of the invention to
provide a low temperature stable two-cycle oil additive
which will not form gels at low temperatures and which
provide satisfactory engine cleanliness. '

SUMMARY OF THE INVENTION

A two-cycle oil dispersant additive has been
discovered which substantially avoids the formation of
gelled agglomerates at low temperatures but which
correspondingly provides effective engine cleanline;s,
detergency, lubricity and wear inhibition. It has been
discovered that a two-cycle oil additive  comprising a
nitrogen-containing compound prepared by reacting (A)
at least one high molecular weight substituted
carboxylic acid acylating agent with (B) at least one
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The invention further comprises a method for
preparing the storage stable 2-cycle oil additive which
method comprises the reaction of (A) at least one high
molecular weight substituted carboxylic acid acylating
agent, (B) at least one polyalkylenepolyamine and (C)

~at least one monocarboxylic acid acylating agent
wherein the acid acylating agents are added to the
amine in a "reverse addition" mode i.e. acylating
agents to amine. In a modification of the reverse
addition mode, a portion of the carboxylic acid
acylating agent or the acid acylating agents are
initially added to the reactor. The polyamine is then
added and the remaining acylating agents are charged in
any order or as a mixture. The process further
comprises conducting the reaction under conditions
necessary to maximize tertiary amine. The ratio of the
carboxylic acid acylating agent to the high molecular
weight acid reactant for the process is at least 3:1
and the product is prepared under conditions favorable
to forming tertiary amines, preferably in the form of
imidazoline units, so that the ratio of tertiary amines
to total amines is at 1least about 0.7:1. In
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di spersants. compositions and concentrates containing the ‘two-cycle
oil additives and to processes for preparing and.using
said two~cycle oil additives.

The two-cycle oil additives of the invention
comprise reaction products of (A) at least one high
molecular weight mono or polycarboxylic acid type

acylating agent (B) at least a polyalkylenepolyamine

and (C)  at . least one monocarboxylic acid second
acylating agent and wherein the ratio of the second
acylating agent to high molecular weight acylating
agent is at least 3:1, preferably from 5:1 to 539:1 and
most desirably 5:1 to 12:1 and wherein the ratio of
tertiary amine to total amine is at least about 0.7:1,
preferably at least 0.85:1. Throughout this
specification and claims, any reference to carboxylic
acids as acylating agent is intended to.include the
acid-producing derivatives such as anhydrides, esters,
acyl halides, and mixtures thereof unless otherwise
specifically stated.

'The two-cycle engine oil compositions of the
invention comprise a major amount of an oil of
lubricating viscosity. Typically this viscosity is in
the range of about 20 to about 50 cst at 40°C.
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substantially of tertiary amnes in heterocyclic rings wherein the ratio of
tertiary amnine '
Synthetic lubricating . oils include
hydrocarbon  oils such as polymerized and
interpolymerized olefins (e.qg., polybutylenes,
polypropylenes, = propylene-isobutylene copolymers,
etc.); poly(1-hexenes), poly(l-octenes), poly (1~
docenes), etc., and mixtures thereof; alkylbenzenes
(e.g., dodecylbenzenes, tetradecylbenzenes,
dinonylbenzenes, di-(2-ethylhexyl-)benzenes, etc.):
polyphenyls (e.q., biphenyls, terphenyls, alkylated
 polyphenyls, etc.); alkylated diphenyl ethers and
alkylated diphenyl sulfides and the derivatives,
analogs and homologs thereof and the like.

Oils made by polymerizing olefins of less
than 5 carbon atoms, such as ethylene, propylene,
butylenes, iscbutene, pentene, and mixtures thereof are
typical synthetic polymer oils. Methods of preparing
such polymer oils are well known to those skilled in
the art as is shown by U.S. Patent Nos. 2,278,445;
2,301,052; 2,318,719; 2,329,714; 2,345,574; and
2,422,443.

Alkylene oxide polymers (i.e., homopolymers,
interpolymers, and derivatives thereof where the
terminal hydroxyl groups have been modified by
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1500, etc.) or mono- and polycarboxylic esters thereof r

for example, the acetic acid esters mixed C3-Cg fatty

acid esters, or the ¢33 Oxo acid diester of

tetraethylene glycol.

Ancther suitable class of synthetic
lubricating oils comprises the esters of dicarboxylic
acids (e.g., phthalic acid, sucecinic acid, alkyl
succinic acids, alkenyl succinic acids, 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
alcochol, octyl alcchol, dodecyl alcohol, tridecyl
alcohol, 2-ethylhexyl alcochol, ethylene glycol,
diethylene glycol monoether, propylene glycol, etc.).
Specific examples of these esters include dioctyl
adipate, di(2-ethylhexyl)sebacate, di-n-hexyl fumarate,
dioctyl  sebacate, diisoctyl 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 moles of
tetraethylene glycol and two moles of 2-ethylhexanoic

acid and the like.
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can be used in the lubricant compositions of the
present invention. Unrefined oils are those obtained
directly from a natural or synthetic source without
further purification treatment. For example, a shale
oil obtained directly from retorting operations, a
petroleum oil obtained directly from primary
distillation or an ester oil obtained directly from an
esterification process and used without further
treatment would be an unrefined oil. Refined oils are
similar to the unrefined oils except 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, secondary distillation, acid or
base extraction, filtration, percolation, etc.
Rerefined oils are obtained by processes similar to
those used to obtain refined oils which have been
already used in service. Such rerefined oils are also
known as reclaimed or reprocessed oils and often are
additionally processed by techniques directed to
removal of spent additives and oil breakdown products.

A - The High Molecular Weight Acylating agent

The high molecular weight acylating agent may
be comprised of at least one aliphatic or aromatic mono
or dicarboxylic acid. High molecular weight as used
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The aliphatic polycarboxylic acids useful in
preparing the high molecular weight acylating agent are
maleic acid, maleic anhydride, chloromaleic anhydride,
malonic acid, succiniec acid, succinic anhydride,
glutaric acid, glutaric anhydride, adipic acid, pimelic
acid, azelaic acid, sebacic acid, glutaconic acid,
citraconic acid, itaconic acid, allyl succinic acit:l'
cetyl malonic acid, tetrapropylene-substituted succinic
anhydride, etc., and derivatives thereof.

The acylating agent may contain polar
substituents provided that the polar substituents are
not present in portions sufficiently large to alter
significantly +the hydrocarbon character of the
acylating agent exclusive of the carboxyl groups or
cause excessive rusting when the finished additive is
used in two-cycle oil. Typical suitable polar
substituents include halo, such as chloro and bromo,
oxo, oxy, formyl, sulfenyl, sulfinyl, thio, nitro, etc.
Such polar substituents, if present, preferably do not
exceed 10 percent by weight of the total weight of the
nydrocarbén portion of the acylating agent.

This Sheet Has Been Replaced

AR
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As disclosed in the foregoing patents, there

are several processes for preparing the high molecular
weight acids used in this invention. Generally, the
process involves the reaction of (1) an ethylenically
unsaturated carboxylic acid, acid halide, or anhydride
with (2) an ethylenically unsaturated hydrocarbon
containing at least about 40 aliphatic carbon atoms.
The ethylenically unsaturated hydrocarbon reactant can,
of course, contain polar substituents, other oil-
solubilizing pendant groups, and be unsaturated within
the general limitations explained hereinabove. Tt is
these hydrocarbon reactants which frequently, but not
always, provide most of the aliphatic carbon atoms
pPresent in the acyl moieties of the final products.

_ When preparing the high molecular weight
carboxylic acid acylating agent, the carboxylic acid
reactant usually corresponds to the formula Rgo-(-
COOH)y,, where Ry can be alkyl but more frequently is
characterized by the presence of at least one
ethylenically unsaturated carbon-to~carbon covalent
bond and n is an integer from 1 to 6 and preferably 1
or 2. The acidic ‘reactant can also be the’
corresponding carboxylic acid halide, anhydride, ester,
or other equivalent acylating agent and mixtures of one
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acid, aconitic acid, crotonic acid, methylcrotonic

acid, sorbic acid, 3-hexenoic acid, 10-~decenoic acid,

and the like.

As is apparent from the foregoing discussion,
the high molecular weight carboxylic acid acylating
agents may contain cyclic and/or aromatic groups.
However, the acids are essentially aliphatic in nature
and in most instances, the preferred high meolecular
weight acid acylating agents are aliphatically
substituted succinic acid or anhydride.

The aliphatic hydrocarbon-substituted
succinic acid and anhydrides are especially preferred
as acylating agents used as starting materials in the
present invention. These succinic acid acylating
agents are readily prepared by reacting maleic
anhydride with a high molecular weight olefin or a
chlorinated hydrocarbon such as a chlorinated
polyolefin. The reaction involves merely heating the
two reactants at a temperature of about 100°-300°.,
preferably, 100°-200°C. The product from such 2
reaction is a substituted succinic anhydride where the
substituent is derived from the olefin or chlorinated
hydrocarbon as described in the above-cited patents.
The product may be hydrogenated to remove all or a
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reactant and the chlorinated hydrocarbon reactant used
in the preparation of the high molecular weight
acylating _agents are principally the high molecular
weight, substantially saturated petroleum fractions and
substantially saturated olefin polymers. The polymers
that are derived from mono-olefins having from 2 to
about 30 carbon atoms are preferred. The especially
useful polymers are the polymers of l-mono-olefins such
as ethylene, propene, l-butene, isobutene, l-hexene, 1-
octane, 2-methyl-l-heptene, 3-cyclohexyl-i-butene, and
2~-methyl-5-propyl-i-hexene. Polymers of medial
olefins, i.e., olefins in which the olefinic linkage is
not at the terminal position, likewise are useful.
These are exemplified by 2-butene, 3-pentene, and 4-
octene.

The interpolymers of l-mono-olefins such as
illustrated above with each other and with other
interpolymerizable olefinic substances such as aromatic
olefins, cyclic olefins, and polyolefins, are also
useful sources of the ethylenically unsaturated
reactant. Such interpolymers include for example,
those prepared by polymerizing isobutene with styrene,
isobutene with butadiene, propene with isoprene,
Propene with isocbutene, ethylene with piperylene,
isobutene with p-methyl-styrene, l-hexene with 1,3~
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percent, on a weight basis, of units derived from
aliphatic mono-olefins. Preferably, they will contain
no more than about 5 percent olefinic linkages based on
the total number of the carbon-to-carbon covalent
linkages present. '

The ‘chlorinated hydrocarbons and
ethylenically unsaturated hydrocarbons used in the
preparation of the acylating agents can have molecular
weight (Mn) of up to about 4000 or even higher. The
preferred reactants are the above-described polyolefins
and chlorinated polyolefins containing an average of at
least 40 carbon atoms, preferably at least 60.

The high molecular weight acylating agents
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 molecular
weight polydric alcohol with potassium permanganate,
nitric acid, or a similar oxidizing agent. Anoth.er
method for preparing such polycarboxylic acids involves
the reaction of an olefin or a polar-substituted
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an alkanol to form a sodium derivative of the ester and
the subsequent reaction of the sodium derivative with a
halogenated high molecular weight hydrocarbon such as
brominated wax or brominated polyisobutene.

High molecular weight monocarboxylic and
polycarboxylic acid acylating agents can also be
obtained by reacting chlorinated mono- and
polycarboxylic acids, anhydrides, acyl halides, and the
like with ethylenically unsaturated hydrocarbons or
ethylenically unsaturated substituted hydrocarbons such
as the polyolefins and substituted polyolefins
described hereinbefore in the manner described in U.S.
Patent No. 3,340,281.

The high molecular weight monocarboxylic and
polycarboxylic acid anhydrides are obtained by
dehydrating the corresponding acids. Dehydration is
readily accomplished by heating the acid *to a
temperature above about 70°C., preferably in the
presence of a dehydration agent, e.g., acetic
anhydride. Cyclic anhydrides are usually obtained from
polycarboxylic acids having acid radicals separated by
no more than three carbon atoms such as substituted
succinic or glutaric acid, whereas linear anhydrides
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molecular weight acylating agent is an aliphatic mono-
or polycarboxylic aeid, and more preferably a
dicarboxylic acid, the substituted carboxylic acylating
agent also may be prepared from aromatic mono- or
polycarboxylic acid or acid-producing compound. The
aromatic acids are principally mono~ and dicarboxy-
substituted benzene, naphthalene, anthracene,
phenanthrene or 1like aromatic hydrocarbons. The
substituted alkyl groups may contain up to about 300
carbon atoms. The aromatic acid may also contain other
substituents such as hydroxy, lower alkoxy, etc.
Specific examples of aromatic mono- and polycarboxylic
acids and acid-producing compounds useful in preparing
the high molecular weight acylating agent include
benzoic acid, m-toluic acid,’ salicyclic acid, phthalic
acid, isophthalic acid, terephthalic acid, 4-propoxy-
benzoic acid, 4~methyl-benzene-1,3-dicarboxylic acid,
naphthalene-1,4-dicarboxylic acid, anthracene
dicarboxylic acid, 3-dodecyl-benzene~1,4-dicarboxylic
acid, 2,5-dibutylbenzene-l,4-dicarboxylic acid, etc.
The anhydrides of thee dicarboxylic acids also are
useful as the substituted carboxylic acylating agent.

B_- Polvalkvlenepolvamines
The polyalkene polyamines useful as a
reactant may be generally characterized by the formula
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al so enhancereactants are diethylenetriamine; triethylenetetramine;
tetra~-ethylenepentamine; di-(methylethylene)triamine;
hexa-propyleneheptamine; tri-(ethylethylene) tetramine;
dipropylenetriamine; penta-(1-methylpropylene)-.
hexamine; hexa-(1,l-dimethyl-ethylene)-heptamine; tri-
(1,2,2-trimethylethylene) tetramine; triamine; tetra-
(1,3 - dimethylpropylene) - pentamine; penta - (1,2-
dimethyl-i-isopropylethylene) hexamine; penta - (1-
methyl-2-benzylethylene)hexamine; tetra~(l-methyl-3-
benzylpropylene)pentamine; tri-(l-methyl-l-phenyl-3-
propylpropylene)tetramine; and tetra~(l-ethyl-2~
benzylethylene)pentamine. The ethylene amines are
especially useful. They are discussed in some detail
under the heading "Ethylene Amines" in "Encyclopedia of
Chemical Technology" Kirk and Othmer, Vol. 5, pages
898-905. Interscience Publishers, New York (1950).
Such compounds are prepared most conveniently by the
reaction of alkylene dihalide, e.g., ethylene
dichloride, with ammonia“ or prima'ry amines. This
reaction results in the production of somewhat complex
mixtures of alkylene amines including cyeclic
condensation products siuch as piperazine and N-alkyl
substituted piperazines. These mixtures find use in
the process of this invention.
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The aromatic and the heterocyclic
monocarboxylic acids, as well as the aliphatic
monocarbo:_cylic acids, are utilizable. Monocarboxylic
acids containing substituent groups, .= are also
applicable herein so long as they do not contribute to
engines rusting or gel formation in finished oils.
However, the preferred monocarboxylic acids reactants
are the aliphatic monocarboxylic acids, i.e., the
branched-chain saturated or branched or straight chain
unsaturated monocarboxylic acids, and the acid halides
and acid anhydrides thereof. Mixtures of branced and
straight chain acids can also be used so long as the
straightchain acid content is limited so as to not
cause gel or sediment in finished oil, normally to less
than 10% of the mixture. Particularly preferred are
the aliphatic monocarboxylic acid reactants having a
relatively long carbon chain length, such as a carbon
chain length of between about 10 carbon atoms and about
30 carbon atonms. Non-limiting examples of the
monocarboxylic acid reactant; acetic acid; acetic
anhydride; acetyl fluoride; acetyl chloride; propionic
acid; propiolic ‘acid ;  propionic acid anhydride:
propionyl bromide; butyric acid anhydride; isobutyric
acid; crotonic acid chloride; crotonic acid anhydride;
isocrotonic acid; B-ethylacrylic acid; valeric acid:

ngﬁgl ment
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benzoic acid; benzoic acid anhydride; benzoyliodide:
benzoyl chloride; toluic acid; xylic acid; toluic acid
anhydride; cinnamic acid; cinnamic acid anhydride:;
aminocinnamic acid; salicylic acid; hydroxytoluic acid;
naphthoyl chloride; and naphthoic acid.

It is essential to the present invention,
however, that the high molecular weight carboxylic
acylating agent and the second carboxylic acylating
agent be selected to provide a total number of carbon
atoms in the first and second acylating agents which is
sufficient to render the dispersant hydrocarbon-
soluble. Generally, the sum of the carbon atoms in the
two acylating agents will be at least about 40 carbon
atoms and more generally will be at least about 175
carbon atoms. Accordingly, if the first carboxylic
acylating agent contains a large number of " carbon
atoms, the second carboxylic acylating agent does not
need to contain a large number of carbon atoms, and
preferably is a lower molecular weight of mono-
carboxylic acid such as isostearic acid.

Isostearic acid, a commercially available
mixture of methyl branched C;g carboxylic acid and
containing minor amounts of other acids impurities, is
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Acylation of the polyalkylenepolyamine in the
manner disclosed herein results in a variety of
acylated polyalkylenepolyamine ~ containing molecular
entities. As a result, the polya;kylenepolyamine
molecules may not be all acylated with both high
molecular weight acylating agent and monocarboxylic
acid acylating agent nor are all polyalkylene polyamine
molecules acylated to the same extent. A distribution
of acylated products is obtained in which the number of
amine groups acylated on different amine~containing
molecules ranges from =zero in the extreme (no
acylation) to acylation of all 1° and 2° anmines
(complete acylation).

Ideally, for the dispersant of this
invention, the distribution of acylated products is
maintained as narrow as possible. Preferably, all the
amine groups should not be acylated (insufficient
pelarity for function as a dispersant). The other
extreme i.e. low acylated molecules relative to the
total amine content, will result in too high polarity
for satisfactory oil solubility and dispersancy and
would also provide a matrix for gel formation in the

finished oil.
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POIYalkylenepolyamme. A molar ratio of acylating
agents for instance, to tetraethylene pentamine can
range from 1:1 to 5:1 with a ratio of 3:1 to 4.5:1
being preferred.

The equivalent wéight of the polyalkylene-
polyamine for purposes of acylation is based on the
number of primary and secondary amine groups per
molecule, and the equivalent weight of these acylating
agents is based on the number of carboxy groups per
molecule. To illustrate, ethylene diamine has 2
equivalents per mole, and therefore, has an average
equivalent weight of 1/2 its molecular weight and
tetraethylene pentamine has 5 equivalents per mole and
therefore, has an average equivalent weight of 1/5 of
its molecular weight. The monocarboxylic acids have
one carboxy group, and therefore the equivalent weight
'of the monocarboxylic acids is its molecular weight.
The succinic and aromatic dicarboxylic acid acylating
agents, on the other hand, have two carboxy groups per
molecule, and therefore, the equivalent weight of each
is one-half its molecular weight. Frequently, the
equivalent weight of the polyalkylenepolyamine is
determined by its nitrogen content, and the equivalent
weight of acylating agents is determined by their
acidity or potential acidity as measured by the
neutralizatior;__lor. saponification equivalents.
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the equivalent weight for purposes of acylation

calculated from total nitrogen content will be higher
that is actually the case.

Equivalent weights of polyalkyleneamines can
also be calculated from total amine values measured by
titration with hydrochloric acid or preferably
perchloric acid. However, - the same limitations
described above are in effect in that tertiary amine
grdups will titrate but not acylate.

The dispersant reaction product of the
invention is a complex molecule comprising oil soluble
non~-polar hydrocarbon containing moiety or moieties and
polar unreacted amine containing moieties. = For
example, as discussed above for tetraethylene
pantamine, the number of acylated amine groups varies
in different molecules from 1 to as high as 5. The
lower acylated portion of the molecules can form a
matrix for gel in finished oils. This can be further
exacerbated if too large a portion of the acylating
groups are (1) of low molecular weight (2) are
straight-chain and (3) contain undesirable pendant
groups such as hydroxyl from lactone impurities in the
monocarboxylic acid. Therefore, the tendency to gel
formation can be reduced by increasing the average

' molecular weight of the combined acylating groups and

increasing the ratio of acylating groups to available
amine groups. However, either of the above can be

t he
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The broad range of acylating groups to amine
stated above (molar or equivalent) should leave an
average of from 0 percent to 50 wt. _percent of the
amine groups of the polyamine unreacted. It is
preferred, however, to have from 20 to 40 percent of
the amine groups that are titratable with hydrochloric
acid before acylation still left unreacted after
acylation. The most desirable amount left unreacted
should be from about 30 to about 40 percent. As use
herein, percent unreacted amine is determine by the
American 0il Chemists Society (A.0.C.S.) Method Tf 1lb-
64 incorporated herein by reference. The solvents are
modified slightly to facilitate seeing the end points,
i.e., 80 percent isopropyl alcohol/water is used for
tetraethylenepentamine and 90/10 by volume
isopropylalcohol/toluene for the dispersants. The
error band for this method is about + 3 percent. Such
a product would not only give acceptable gel control
even with low ratios of high molecular weight acylating
to the mono-acid but should also still have sufficient
polarity (unacylated ‘amine groups) to provide
acceptable dispersant capability regardless of whether
the amine is a primary, secondary or tertiary amine.
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el eased. Tt}i part on the ratio of the monocarboxylic acid
acylating agent to the high molecular weight acylating
agent and in part on the ratios of acylating agent to
amine. It is also dependent on the reaction conditions -

under which it is formed.

The temperature and pressure of the final
'stage of the reaction used to prepare the two-cycle oil
additives of this invention is critical to maximizing
tertiary amine formation, and generally, reaction
temperatures ranging from 120°C up to the decomposition
temperature of any of the reactants or the product and
pressures of from 0.1 to 760 mm of Hg absolute can be
utilized. Preferably, however, the temperature will be
above about 150°C. and more generally from about 150 to
about 240°C. The pressures used range generally from
about 130 to 760 mm of Hg absolute. The higher the
temperature the less need there is to reduce the
pressure to eliminate water and form tertiary amines as

heterocycles.

The preparation of the nitrogen-containing
composition of the invention is conducted by reaction
of the high molecular weight acylating agent, the
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acylating agents followed by the subsequent addition of
the remaining acids or the separate addition of the
acids in any order is also acceptable.

As indicated above, the optimum raw material
addition sequence is to initially add all of the
polyalkylenepolyanine. The order of addition of the
carboxylic acyla:l'.ing agent and the high molecular
weight acylating agent probably ' has no significant
effect on the final product and they may be added
simultaneously. However, the "reverse addition" of
acid to amine may be impractical due to mixing
limitations in a batch reactor. A modification of the
preferred mode comprises initially charging some acid
to the reactor. Generally, an amount ranging up to 50
percent by volume of the acid is charged to cover the
impellers of the reactor. Preferably, the amount
charge should be just sufficient to cover the
impellers. Then the amine is charged followed by the
remaining acids. The reactor temperature at the
initial charge of acids can range from 80°C to 150°C
and preferably from 110° to 130°C.

The reaction time is dependent upon the size
of the charge and the reaction temperature. Generally,
after the charging of all the acid to the reactor the
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would result. Allowing water to remain directs the
reaction towards maximizing acylation of the available
amine/amide groups of the polyamine.

. After reflux, the temperature is then
increased to from about 170°C to 190°C for a period of
time, generally from 3 to 10 hours during which most of
the water formed during the acylation reaction is
removed and a residual total acid number of below 10 is
ocbtained. A small amount of water remains however,
which limits cyclization of amide/amine groups. In the
final stage, the reactor temperature is again
increased, to further remove water including water
eliminated by cyclization, to from about 195°C to about
240°C with inert gas purge. Alternatively, vacuum
stripping may be used at about 150°* to about 195°C for
the time required at a reduced pressure of from about
130 to about 250 mm Hg (absolute) with a inert gas
bleed. Either method is directed to achieving a
tertiary amine to total amine ratio of about at least
0.7:1 or preferably 0.85:1 to 0.95:1. It is desirous
to have a free water level below about 0.2 wt. percent,
preferably below 0.05 wt. percent in the final product.
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ocyclis rings is titratable with HCl. The ring
structures or tertiary amine-containing groups are
still polar and provide the hydrophilic moieties of the
dispersant molecule.

It was discovered that a more stable product,
one which avoids gel formation is achieved by
maximizing the conversion of the amine nitrogen to
tertiary amines. The reaction process disclosed above
is directed to ultimately decreasing the primary and
secondary amine content and increasing the tertiary
amine content of the reaction product to the Tranges
specified above.

Compositions comprised of a major amount of

two-cycle 0il and a minor amount of additive is within
the scope of the invention claimed. The additive
should be present in the two-cycle oil at a level of
from 3 to 20 percent by volume of the composition and
preferably from 7 to 15 percent by volume of the
composition.

Other additives may be added to the product
of the invention claimed to impart other desirable
properties thereto. For example, there may be added
anti-oxidants, pour point depressants, V.I. improvers,
thickeners, thinners, anti-rusts, anti-wear.
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olefins such as polybutene, poly-l-octene, poly-i-
decene, poly-i-dodecene; copolymers of ethylene with
propylene, butene, pentene or hexene, and terpolymers
prepared from said lower olefins. Polyolefins are used
as thickeners and also  enhance the wear protection
properties of the oil.

As a second optional embodiment the additive
composition can comprise at least one pour point
depressant selected from the group consisting of
polyalkylacrylates, polyalkylmethacrylates, alkyl-
fumarate/vinyl acetate copolymers, etc.

Pour point depressants are used to modify the
flow properties of the base oil so as to lower its pour
point. The temperature at which the two-cycle oil
composition of the invention ceases to flow or pour is
termed its pour point. It is important that two-cycle
oil compositions be capable of flowing freely from
reservoirs and through oil lines and filters making up
part of the injection lubricating system common in
modern two-cycle engines at low temperatures in order
to insure proper functioning of the lubricant

composition in the engine.
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hour with XUREBer] kedpcing outhea bepdancybelfiar t hElogr f aawl t ogetevent
oxi dation Zpgmatsonl, water renoval. The product was then vacuum stripped as
described in Exanple 1 to conplete the reaction and renove the |ast of the
wat er. The product had a residual Total Acid Nunmber of 4.3 ng KOH g and a

Total Anmi ne Val ue of preférablfHthe podiERpd{Ft/EdEpPEEBANt of the
two-cycle oil composition is a Cg to Cj;g dialkyl
fumarate-vinyl acetate copolymer due to its ability to
modify wax in both high and low viscosity base oils.
Products with high concentrations of C;4 and Cig alkyl
group are favored for floc and gel control.

_ The amount of the pour point depressant
present in the two-cycle oil composition can range from
about 0.1 to about 1.0 wt. percent, preferably from
about 0.2 to 0.7 wt. percent. The instant invention
contemplates a composition comprising -the nitrogen-
containing 2~cycle oil additive of the invention used
in combination with at least one polyolefin and/or at
least one pour point depressant.

The dispersants of the present invention can
be incorporated into a 1lubricating oil in any
convenient way. Thus, the compounds or mixtures
thereof, can be added directly to the o0il by dissolving
the same in the o0il at the desired level or
concentrations for the dispersant. Alternatively, the
dispersant can be blended with a suitable oil soluble
sclvent such as mineral spirits and/or base vil to form
a concentrate and then the concentrate may be blended
with lubricating oil to obtain the final formulation.
Such dispersant concentrates will typically contain (on
an active ingredient (A.I.) basis) from about 10% to
about 95 wt. percent, and preferably from about 20 to

This Sheet Has Been Replaced




Ex e 5 Iwei {xt of the dc(once_ntrgg:e. | The 7%oncex(1)tratel can a].;; ded
anpl e so-Steari c_aci as 1n aml e 1, . 89;.0. ed to a
reaction f|GCRPEESENERAM0 das @Y p¥G-i it é\%“f‘ﬁaiggut&;&g%g% %%Scapaci ty.
Heat was appeigHtt!® Bbl¥enthe tenperature of 50[err]C

Tetr aet hyl enepent am ne (18.9g;0.084 nole) was added with stirring over a

period of 10 mnutes. The tenperature rose to 120[err]C. Heat was applied
to bring the tenperat@he tiovébtien i€ woree fullymdeddineatad (iR h®ours. As

i n Exanpl e - ap was inserted below the reflux condenser and
t he terrpera%ﬂ%jei‘oipﬁc e%ggbg'%émO[err] C where it was held for four hours.

The reaction mxture was then cooled to 1 50[err]C. The Dean-Stark trap was
renmoved andggsyisoputyl succinic anhydride (50g;0.05 nole)

Emersol® 871 iso-stearic acid (ISA)
(44.39;0.14 mole based on a molecular weight of 312
from the Total Acid Number of 180) was placed in a 250
ml three-neck flask fitted with a magnetic stirrer,
heating mantel, thermocouple and reflux condencer. The
temperature was increased to about 70°C. Union Carbide
technical grade tetraethylenepentamine (TEPA)
(18.99:;0.084 mole based on a molecular weight of 224
from a Total Amine Value of 1250) was added from a
beaker with good stirring followed by an additional
44.2g (0.14 mole) of iso-stearic acid. The temperature
increased to about 130°C from the heat of salt
formation. The heating mantel was used to take the
temperature to 150°C where it was held for three hours.
As the acylation reaction progressed water was
generated. It was retained in the system by the reflux
condencer. After the three hours at 150°C, a Deane-
Stark trap was placed between the condenser and the
flask and the temperature increased to 180°C. Most,
but not all of the water in the system was removed by
the trap while the reaction was continued at 180°C for
four hours. The temperature was then reduced to 150°C.
The trap/condencer was removed and the flask fitted
with a N bleed and a vacuum tube adapter. House



BWMAblves: G & HBWE YAHT hady B &AW T

was added fPRSFe P‘P’é’Ek‘mH&ﬁlﬁbeV\@%tYﬂﬁecpﬁum W&hf of TBRE hour
with a N2 puags theevdand bvadhen statippire tor fremove M&?\R@htwéﬁl dation

and assist water re . The roduct d V. tbpped amqdescri bed
in Exarrplecfrﬁ}eé) m%et I NG %\ﬁ@% ’l;aé‘ H izést ﬁ? the water for
0.5 hours ahel \Eﬂimm]f‘elé'm@r odmue rpxbdamteswalaapové@all tei 49RFber of

4.3 ng KOH, 60 SRR KeFL8a Bl egbakso-stearic
acid (as in np?e Ebﬁgkag \%&I fe 0tvvas added to a 500 ml flask of

the type d&kanaged qqnhéa.mm-e 1. Tetraet hyl enepentanine (1 8.9g; 0.084
nmole) (as in Exanple 2) was added with stirring over a period of about 12

The residual Total Acid Number of the product
was 8.0 (by ASTM method D.974-85 incorporated herein by
reference, but using phenol phthaline as the indicator)
and the Total Amine Value 85 (by A.0.C.S. method Tf 1lb-
64) as mg KOH/g.

Example 2

Iso-stearic acid (ISA) (as in the previous
Example - 84.8g;0.272 moles) was mixed with a solution
of polyisobutenyl~-succinic¢ anhydride (PIBSA)
(15:69:;0.013 moles) in mineral oil (Solvent 150N;3.99).
One half of the mixture was added to a reaction flask
of the type described in Example 1.
Tetraethylenepentamine (TEPA) (18.9g9;0.084 mole) was
then added with stirring followed by the other half of
the acid/anhydride mixture described above. The
temperature was increased to 150°C and the procedure of
Example 1 followed to complete the acylation reaction
and remove water.

The final product had a residual Total Acid
Number of 5.6 mg KOH/g and a Total Amine Value of 87 mg
KOH/g.

This Sheet Has Been
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a reactlon flask of

minutes. TH&Se 8F58r 828, B4E) e‘a{g ﬁ o f30 rr],&?Hﬁ Wg L Sfad O
S -cont

i ncrease t khet @yperai&squhﬁfl%[leﬁw ®here i nued and
conpl eted 3§ ?«é shigbash | soEEarpi e thammmn%ﬁe“t“
pol yi sobut eny

SUCCI n| ¢ anhydride _was,k 100 g P8¢ tddaeacuum
stri ppi ng amdneor(as 2%&#@&31%[ e}g]% q’h@% u Total Acjd Nunber

of the proeve&- %?&&mﬁgﬂbgmmhe '.ﬂhnateMGFétqagug% ®.6 ny
ol € base e 02 it ¥&88. 59; 0. 3
° aggﬁu§ Ho0s & 8HE r'éﬁ{‘nQnggi%gﬁ' hﬁ&i%&%ﬁhup %&8. 5¢

nol e based rom t Tot al _Acid urrbgé of 190)
was pl acedappldeds@nd tﬂmetemperatua'sk maimedd §% LA CafBSESy o3t hat

descri bed |.B ﬁm&g :!I., it was held for three hours.

The procedure of Example 1 Wwas followed to
complete the acylation and remove water with the
exception that the vacuum stripping time was 0.5 hours.
The final product had a Total Acid Number of 6.0 mg
KOH/g and a Total Amine Value of 68.3 mg KOH/g .

Example 4
Iso-stearic acid (as in Example

(73.89:0.24 moles) and polyxsobutenylsuccim.c anhydride
(as in Example 2) (50.09;0.05 mole) were premixed,
warmed to 80°C and added to a reaction flask of the
type described in Example 1 but of 500 ml rather than
250 ml capacity. Mixing was jnitiated and the
temperature stabilized at 80°C. Tetraethylenepentamine

(as in Example 1) (18.9g9;0.084 mole) was added with
The temperature

1)

stirring over a period of 10 minutes.
rose to 120°C. Heat was applied to bring the
temperature to 150°C where it was held for three hours.

As in Example 1, a Deane-stark trap was inserted below

the reflux condenser and the temperature was increased
The

to 180°C where it was held for four hours.
reaction mixture was then cooled to 150°C. The De?ne-
Stark +trap was removed and polyisobutylsucc:.nic
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Heat was a

:ﬁ.d% jon and assist water removal. The product was
|

to bring the tenperature t, Ol err]
tetraet hyl erfagHyR IRpPeshr lﬁsdedBFFF&%ﬁ%ghlﬁur%%ﬁgéﬁad]é, %% gm
0. 084 nol echpsEatentReNPeaction aniorenove2thel lasta ofotthe AARRT Val ue of

1250) was added with stirring over a period of 10 m nutes.

The tenperature

increased to 110 [err]C fromthe heat of reaction. Heat was applied to
bring the tenperatureheoptbahetr hadal residvakalatalndFichdfHRReY three

hour s. The§fﬁ=af4t.<§r eﬁgew cindesS ti‘@@éfd nd) ¥xagel ofl eolb tixg

exception at th

acuu tripping was conducted at 120[err]C rather than

150[ err] C. KOHAgGpr oduct had a residual Total Acid Number of 8.2 and a Total

Am ne Val ue of 85.7. Exanple 8
Example 5

Iso-stearic acid (as in Example 1, 73.89;70.24
mole) was added to a reaction flask of the type

described in Example 1 but of 500 ml capacity.
was applied to bring the temperature of
Tetraethylenepentamine (18.9g;0.084 mole) Wwas
with stirring over a pericd of 10 minutes.

Heat
50°C.
added

The

temperature rose to 120°C. Heat was applied to bring
the temperature to 150°C where it was held for three
hours. As in Example 1, a Dean-Stark trap was inserted
below the reflux condenser and the temperature
increased to 180°C where it was held for four hours.
The reaction mixture was then cooled to 150°C. The
‘Dean~Stark trap was removed and polyiscbutyl succinic
anhydride (50g9;0.05 mole) ‘was added to the flask.
Heating was continued at 150°C for one hour with a N
purge through a bubbler -below the surface to prevent
oxidation and assist water removal. The product was
then vacuum stripped as described in Example 1 to
complete the reaction and remove the last of the water

for 0.5 hours at 150°C.

The product had a residual Total Acid Number
of 4.3 mg KOH/g and a Total Amine Value of 60.3mg

KOH/g.
This Sheet Has Been Replac
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I so stear'cmgéeg) agasn Eggedletg %4 %ooo'm% ﬁ%ﬁiik a%g. ﬁ?e gyp;1 ture
- i id, I, : . 80; 0. xtu

by wei ght of€SEF §6b&PyF§ﬁ;B§Gbérnig &EQﬁHFQ§ﬁQﬁ§% ggé'%?hinera
oi | (15.6:10208g @ble)hyths dinOERAmpleni2g) wis cagddedewith sstborimgt hree
neck flask fjitted in the.sa s that.d LI bedmi l@g%ﬁg at was
applied to %&lg%g % hgef%ﬁﬁ‘er"g u%%xlrg f%ﬁ‘:*ﬁ??é : ‘Te??%gt.h- eﬁae%%ﬁ?gm ne
(as i n Exanpner@ased. dip 013IB2AC:v| Heataswasdapplied tei incxgasencthe

t enper at ur eg} sedat C m é’éeﬁéa I apkli ped oag Was
applied to Eﬂﬂ §§f§%§gfe%p°éfia§tﬁéejto%%0£eﬁrr %e‘?;esit was hg d for three
hours. TherEampietede as odeseriked: imaiExpmples s, i9erRT ERA%IE with
the excepti @loth8! o' pyBFLdvhEténPPLEEc¥PRic ORnhYdeiae arad2Qoar rg C rat her
than 1 50[e261£6 mole) and the vacuum stripping was for 0.25 hours

at 150°C.

The residual Total Acid Number of the product
was 6.8 mg KOH/g while the Total Amine Value was 40.6
ng KOH/g.

Xa 7
Unichema Prisorine® 3502 iso-stearic acid

(88.59:;0.3 mole based on a molecular weight of 295 from
the Total Acid Number of 190) was placed in a 250 ml
three neck flask fitted in the same way as that
described in Example 1. Heat was applied to bring the
temperature to 50°C and tetraethylenepentamine (Union
Carbide "Ultra High Purity" grade, 18.9 gm; 0.084 mole
based on a molecular weight of 224 from a Total Amine
Value of 1250) was added with stirring over a period of
10 minutes. The temperature increased to 110°C from
the heat of reaction. Heat was applied to bring the
temperature to 150°C and it was maintained there for
three hours. Thereafter the product was treated as in
Example 1 with the exception that the vacuum stripping
was conducted at 120°C rather than 150°C.

This Sheet Has Been Replaced
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The product had a residual Total Acid Nunber of 7.7 and a Total Am ne Val ue

of 69.4. Exa 951 so-stearic acid (as in Exanple 7, 84.8g:0.29 nol es)
was pl aced iﬁr{g%ﬁ%%%—?ﬂ three neck flask fitted in the same way as that

descri bed in Exanpl e 1Iseesteanicappidedasoihr Exgmphe TonBdr.89nd 2D

tas addbd wiprer] pendy AT RETHC ROAGAS 1y AR cof polvidabitiin D)
heat of react™® ’éﬁﬁlpgcmmrﬁ@ﬁ neld t fedvent; 130 c¥ Heimerah ah- Stark
trap was the(d$n6e12 £5gbelro Wt aEwia s HelléeweeBPPRidEE WASa
oy £arre: R0 Ehih ot FHAR el ' eld Tand " T AL
described in Example 1. Heat was applied to bring the
temperature to 130°C. Tetraethylenepentamine (as in
Example 7, 18.99;0.084 mole) was added with stirring.
The temperature increased to 140°C from the heat of
reaction. Heat was applied to bring the temperature to
150°C where it was held for three hours. Thereafter
the product was treated as described in Example 1 with
the exception that the vaccum stripping was conducted

at 120°C rather than 150°C.

The product had a residual Total Acid Number
of 7.7 and a Total Amine Value of 69.4.

ample - 9

Iso-stearic acid (as in Example 7, 84.8g9;0.29
moles) was placed in a 250 ml three neck flask fitted
in the same way as that described in Example 1. Heat
was appliegi to bring the temperature to 140°C and
tetraethylenepentamine (as in Example 7, 18.99:;0.084
mole) was added with stirring. The temperature
increased to 150°C from the heat of reaction and it was
maintained there for three hours. A Dean-Stark trap
was then inserted below the condenser and the
temperature was increased to 180°C for three hours. At
that time, the temperature controller was reset for
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and an 80/ 2fdded&t m&pi&l.y\eia;lt tife pdieppextatugre/| Mt nideWdhnydr (TR and
Sol vent 15 ] 1 hgr i Cortd Boti®! Promps added
T LA AS! bak P haiitldmedd F 2HYDEM 0% ans A

enperature we tenperat ure s, mai nt

rapidly as
150[ err] C fihe okdmeouther anhydrider additiom (Vage SORPLRER:was lete.
The t enper afdthgerturtd Clas © el :.téad&f& egs] Qzenct tdwd ptnducprommmm

stri pped as described, in Exanple g Totg id []\_Iunber of the product
was 5.9 anﬁ%cﬁ%lm%eaﬁla‘llﬁ%cme oip Exam

The Total Acid Number of the product was 5.8
and the Total Amine Value was 65.2.

Example 10 and 11

The products made in Examples 1-6 were used
as dispersants in two-cycle oil blends. The oils in
two oz. glass vials 3/4 'full were placed in a
refrigerator at from 0 to 5°C and the approximate
number of days required for the formation of gel was
established by periodic examination. The results are
shown in Tables 1 and 2.
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-11 - Exanple 10 andgffm?‘hésgr38&8??%&831:?'3‘1&6&?&8& °II-16) werse'%osed as

di spersants in two-cR¥kenobPDObSekwent Ti{Basel ©il) two oz. gl4&<sS&ials 3/4
full were placed in ri akLat 0 to 5[err]C and {fgggppr oxi mat e
nunber of days requi%sﬁo??%eb?%?%t IE('E);%E}% gel was establ iis ed by

peri odi ¢ exani nat i onPourhBointutlepressankown in Tables 1 and ®20he

formul ati on used forrE¥8MPhR$bitSxr . 0.65
Dispersant of Invention 8.69

Exxon Varsol® (mineral spirits) -20.00

100.00

The oils were blended for one hour at room or

ambient temperature.

It is evident from Table 1 and 2 that the
inclusion of a high molecular weight acylating agent
and the increase in the stripping temperature and the
use of a reverse addition mode all contributed to
increasing the stability of products in terms of gel
formation of the present invention.

The following formulations were used to
prepare the compositions of the invention for cold
storage testing of Examples' 12-21. The results are
shown in Table 3.

Formulation I

CWO - Esso Petroleum Canada 75.2
light Naphthenic base oil
Petrolube 150® = non-distilled heavy 15.0
. base 0il (Quaker State)

Dispersant of Invention 9.3

Antioxidant —90.3
. L 100.0
This Sheet Has Been Replaced
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- 12 - repP&EERCNT SqLepnt, sptragtad &.deWAxed 52.4

Neutral base oil (Esso Petroleum Canada)

Petrolube® 150 12.0
Additive 8.3
Varsol 3139 - (Petroleum Solvent 27.0
BP - 310 and 390°F)
AC 154 Cc (Rhom & Haas —20.3
polyalkylmethacrylate pour depressant)
100.00
Formulation III
CWO | 81.1
Parapol 950 (Exxon Chemical - polyiso- 6.51
butylene) )
AC 154 C (pour depressant) _ 0.29
Antioxidant 0.5
Dispersant of the Invention 11.5
Rexol 25/6 (antirust, antioxident) —290.2
100.00
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- 13 - [err]<WO 81.3

Parapol 950 (polyiscbutylene) 6.5
AC 154 C (pour depressant) 0.2
Additive 11.5
ECA 1391 C 0.5

100.00

Examples 12-21 were prepared in accordance
with the invention with variations in stripping time
and temperature to show the effect of these variations
on gel formation. The results obtained show that
increasing stripping time and temperature resulted in
increasing product stability (less gel) over time.
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. A TWO—=CYCl€ 0Oli addilitlve CONplLlsilly Wle
- 14 - [errreactiio® AQEMAWCISHESS - (AP -a high molecular weight
carboxylic acylating agent (B) a polyalkylenepoly anine
and (C) a monocarboxylic acid acylating agent, wherein
the molar ratio of the monocarboxylic acid acylating
agent to the high molecular weight acylating agent is
at least 3:1 and wherein the tertiary amine to total
amine ratio is at least 0.7:1.

- 2. The two-cycle oil additive of claim 1,
wherein the high molecular weight acylating agent has a
molecular weight (Mn) ranging from 700 to 4,000.

3. The two-cycle oil additivé"of claim 2,
wherein the acylating agent is an aliphatically
substituted sucecinic anhydride.

4. The two-cycle oil additive of claim 3,
wherein the acylating agent is a polyisobutylene and/or
polyisobutane succinic anhydride.

5. The two-cycle oil additive of claim 4,
wherein the polyisobutylene or polyisobutane
substituent of the acylating agent has a molecular
weight (Mn) ranging from 900 to 2,500.

6. The two-cycle oil additive of claim 1,
wherein the monocarboxylic acid acylating agent is
isostearic acid.

7. The two-cycle oil additive of claim 1,
wherein the polyalkylenepolyamine has the formula:

%* C L M s *
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Formulation Il MCT 30 - Sglvent extracted & dewaxed Neutral base oil (Esso
Petrol eum Canada) 52.4 Petrolube[err] 150

12.0 Additive
1, 8.3 Varswhefédf -R(Rairoheurs Sa,vealkPPene3adica BP0  rkah be

270,05 tofvirbBaAaE A Yy ALEMLIRL"AY AT BB 1T SHbde
16 carbon atonms. ‘

8. The two-cycle oil additive of claim 7,
wherein the polyamine is tetraethylene pentamine.

9. The two-cycle oil additive of any of the
preceeding claims wherein the ratio of the ratio
acylating agents to polyalkylene amine is from 3.5:1 to
4.5:1.

10. The two-cycle oil additive of claim 1,
wherein the molar ratioc of monocarboxylic acid
acylating agent to high molecular weight acylating
agent ranges from about 5:1 to about 59:1.

11. The two-cycle oil additive of claim 10,
wherein the molar ratio of monocarboxylic acids
acylating agent to high molecular weight acylating
agent ranges from about 5:1 to 12:1.

12. The two-cycle oil additive of claim 1,
wherein the monocarboxylic acid acylating agent has a
carbon range of from about 10 to about 30 carbon atoms.

13. The two-cycle oil additive of claim 12,
wherein the monocarboxylic acid is isostearic acid. .
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0.2 monocarboxylic acid acylating agent to high molecular
weight acylating agent is at least 3:1 and wherein the-
tertiary amine to total amine ratio for the product is

at least 0.7:1.

15. The two-cycle oil composition of claim
14, wherein the high molecular weight acylating agent
is a polyisobutylene succinic anhydride. '

16. The two~-cycle o0il composition of claim
14, wherein the polyamine is tetraethylene pentamine.

17. The two-cycle oil additive composition
of claim 14, wherein the monocarboxylic acid acylating
agent is isostearic acid.

18. The two-cycle o0il additive composition
of claim 14, wherein the additive is present in an
amount. of from about 3 wt. percent to about 20 wt.
percent based on the weight of the composition.

19. The two-cycle oil additive composition
of claim 18, wherein the additive is present in an
amount of from about 7 wt. percent to about 15 wt.
percent.

20. The two-cycle oil composition of claim
14, further comprising at least one polyolefin derived

from Cz to 012 olefins.
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22. The two-cycle composition of claim 20,

wherein the polyolefin is a terpolymer derived from the
polymerization of olefins selected from C; to Cji2
olefins.

- 23. The two=-cycle o0il additive of claim 20,
wherein the polyolefin is a polybutene.

24. The two-cycle oil composition of claim’
14 further comprising a pour point depressant selected
from the group éonsisting of polyalkylacrylates;
polyalkylmethacrylates; alkyl-fumarate-vinyl acetate
copolyners.

25. The two-cycle o0il composition of claim
24, wherein the pour point depressant is a Cg-Cig
dialkyl fumarate-vinyl acetate copolymer.

26. A process for preparing a two-cycle oil
additive comprising the steps of:

A. Charging to a heated and stirred
reactor containing from 0 to 50
percent by volume of the total
charge, at least one acylating
agent or mixed acylating agents and
at least one polyalkylene
polyamine, :
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Exanpl es 12-21 were p"repar ed in accordance with the Invention with
variations in stripping tif andRefhpeing vat ao tempenatuxe fand &en hese

variations on gel formation. Thegy {en©bt aigigfd showd hat mhRgmadel NY

stripping tine and tenperature resulted Jn increasin rodugt stability

presence of wvater:;

D. Distilling at a temperature
necessary to substantially remove
water and to an acid number of less

than about 10.

E. Stripping at temperatures of from:
about 150°C to about 240°C ¢to
obtain a total acid number of less
than 10 and a tertiary amine to
total amine ratio of at least

0.7:1.

27. The process of claim 26, wherein the
reactor at the initial charge of acylating agents is
heated to from 80°C to 150°C.

28. The process of claim 26, wherein the
reflux is conducted under an inert gas blanket.

29. The process of claim 28, wherein the
inert gas is nitrogen.

30. The process of claim 26, wherein reflux
is conducted at a temperature of from about 140°C to
l60°C.
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about 170°* to 190°C.
Claims 1. Atwo-cycle oil additive conprising the reaction product of (A a
hi gh nol ecul ar wei ght _substituted carboxylic acylat- ing agent wherein the
substituent conprised2at FBgstPROCeEFhRE acd@dimhnd by heWReredn| kheei ght of

the acylbatsagipping iis L&bﬁﬁé&@,uﬁ&mﬁapﬂh‘éﬁ_ th'z:lé\/'ﬁftﬁn pcll.)xam}wermdd(ﬁ) a
nonocar bo [ | cytati ng_ggent, erein the nmonocarbo i c aci as
from 2 to% §£?§gna§F§§rE¥8r gf‘g énR:&F‘BﬁEFi rﬁoﬁ@cé&%ﬁh?ﬁ%é’rﬁﬂ Gnd

wher ei n t heonabeutr 2800cof t he nonocarboxylic acid acylating agent to the

hi gh nol ecul ar wei ght acylating agent is at |least 3:1 and wherein the

tertiary amne in the polyal kylene amne to total amne ratio is at |east
0.7:1. 33. The process of claim 26, wherein the

stripping is conducted at temperatures of about 195° to
about 248° at atmospheric pressure with under an inert
gas blanket.

34. The process of claim 26, wherein the
acylating agents are polyisobutylene succinic anhydride
and isostearic acid. '

35. The process of claim 26, wherein the
polyalkyleneamine is tetraethylene pentamine.

36. The process of claim 27, wherein the
ratio of isostearic acid to polyisobutylene succinic
acid is at least 3:1.

37. The process of claim 27, wherein the
ratio of isostearic acid to polyisobutylene succinic
acid is at least 5:1.

38. A two-cycle oil concentrate composition
for formulating two-cycle oil compositions comprising
from about 5% to about 80% by weight of a substantially
inert organic solvent/diluent and from about 10% to
about 95% by weight of a two~cycle oil additive as

described in claim 1.
_ o — This Sheet Has Been Rep.

R I



2. The two-cycle oil additive of cRBERRACIherein the high nol ecul ar wei ght
acyl ati ng agent has a nol ecul ar wei ght (W) rangi ng from 700 to 4,000. 3.

The two-cycle oil_.additive, of claim 1 or clal rein.the l.ating
agent is an aliphatS cEFIYRERBR: FEdREE %S ER ﬁl 3?'(? Heot ad%%e"tvv\ed cycle
oi | additiveafpesitising la@qopeueénngucleal oenwnemsng sded amd'a:mqige &gdnt is

5l oS R SO e Bl AR ey S B RICIC

pol ybut ene & ve,which comprlses the reaction pro uc of (A) at
least one high molecular weight acylating agent, (B) at
least one polyalkylenpolyamine and (C) at least onmne
monocarboxylic second acylating agent, wherein the molar
ratio of the carboxylic acid acylating agent to the high
molecular weight acylating agent is at least 3:1 and
wherein the tertiary amine to total amine ratio of the
reaction product is at least 0.7:1. The two-cycle oil
additive of the invention are dispersant additives which
will improve engine cleanliness and which will
substantially avoid the formation of 1nsoluble gel
agglomerants at low temperatures which can adversely affect

engine performance.
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twa-cycle oil in prescribed proportions. The two-cycle oil additive of the instant invention is designed for use in most

types of two-cycle engines and particularly in marine outboard engines.

Two-cycle engines are lubricated by mixing the lubricant with the fuel for the angine. The mixture of fuel and
lubricant passes through the crankcase of a twa-cycle angine, wherae it lubricates the moving pars of the engine, and
then flows through intake ports into the combustion chamber of the angine whare the mixture of the fuel and lubricant
is burned. The combustion products are vented from the combustion chambers through exhausts ports. As a conse-
quence, a satisfactory lubricant for a two-cycle engine must not only provide adequate lubrication for moving angines
parts but also must be able to pass into the combustion chamber leaving no objectional deposits in the intake ports;
must burn cleaniy to avoid fouling the combustion chamber and spark plug with undesirable deposits; control varnish
and sludge formation which leads to ring sticking and in tum to failura of the sealing function of piston rings: and must
not result in plugging of the exhaust ports.

The increasing severity of the conditions under which twa-cycle enginas operate, has led (0 increasing demands
for oils to adequately lubricate such engines. Alleviation of the problems has been through the provision of more ef-
fective additives for two-cycle engine oils and oii fuel combinations.

Itis known to use acylated nitrogen-containing compounds as dispersant in two-cycle oil lubricants to prevent the
deposition of solid materials on engine surfaces in contact with the lubricating composition. Such acylated nitrogen-
containing compounds, as for instance the reaction product of isostearic acid and a polyamins, are disclosed in U.S.
Patent No. 3,110,673 and 4,705,643. These products ara, however, susceptible to forming gel like agglomerates called
*fish-gyes”, when subjected to low temperatures as in storage. The matrix for the gels are thought to be compounds
formed during synthesis. The gel can be observed by inverting a glass vial of dispersant in cil and watching for the
globules or agglomerates which adhere to the glass surface. Once formed, the gel is stable at room temperature and
can cause blocking of the filters of tha two-cycle engines in addition to rendering the oil lumpy and aesthetmlly dis-
pieasing for marketing purposes.

U.S. Patent No. 3,110,673 mentioned abovae discloses a lubricant composition containing a pour peint depressant
and ashiess disparsant. The ashless dispersant is described as the reaction product of a polyalkylene amine and a
mixed, branched and straight chain acid. _ -

U.S. Patent No. 4,705,843 also mentioned above described an ashiess lubricating two-cycle ail-additive comprised
of the condensation reaction of product a branched isostearic acid and tetraethylene pentamine.

U.S. Patent No. 2,568,876 discloses the usa of organic nitrogen compounds as corrosion inhibiting compositions.
The organic nitrogen compounds disclosed are reaction products of monocarboxylic acids, polyalkylene polyamines
having one mare nitrogen atom par molecule than there are alkylene groups in the molacuie and reacting this product
with an alkenyl succinic acid anhydride. The ratio of alkenyl succinic acid to monocarboxylic acid disclosed is 1:1 to 4:
1 and the atkenyl radicai carbon range disclosed preferably range from 8 to 18.

U.S. Patent No. 3,216,936 discloses nitrogen-containing compositions derived from the acylation of alkylene
amines and is used to stabilize metal phosphorodithioates antioxidant additivas in lubricating compositions. The acylat-
ed amines of the patent are prepared by heating together an alkylene amine with an acidic mixture consisting of a
hydracarbon-substituted succinic acid and an aliphatic monocarboxylic acid. The aquivalent amount of succinic acid
to monocarboxylic acid disclosed range from 1:Q.1 to about 1:1,

U.S. Patents 4,200,545; 4,708,6809; 4,663,063; 4,708,809 and 4,780,111 all disclosed products derived from re-
acting first and sacond acylating agents comprising carboxylic acids or anhydrides with polyaminas wherein the range
of aquivalence for the succinic acid agent to monocarboxylic acid ranges from 1:1 to 10:1,

The present invention is directed to an additive for two-cycle lubricating cils especially two-cycle oil additives for
outboard engines and particularly water-cooled outboard engines. The invention is further directed to an additive which
is stabie at low temperatures and which also provides good detergency, lubricity, antiwear and corrosion inhibition,

) it is therefore an object of the invention to provide a low temperature stable two-cycle oil additive which will not
form gels at low temperatures and which provide satisfactory engine cleanlinass.
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wheérein the acid acylating'agents are added to the amine in a “reverse addition™ mede i.e. acylating agents to amine.
In a modification of the reverse addition mode, a portion of the carboxylic acid acylating agent or the acid acylating
agents are initially added to the reactor. The polyamine is then added and the remaining acylating agents are charged
in any order or as a mixture. The process further comprisas conducting the reaction under conditions necessary to
maximize tertiary amine. The ratio of the carboxylic acid acylating agent to the high molecular weight acid reactant for
the process is at least 3;1 and the product is prepared under conditions favorable to forming tertiary amines, prafarably
in the form of imidazaiine units, so that the ratio of tertiary amines to total amines is at least 0.7:1. In particular, the use
of such two-cycle additives avoids or reduces the formation of gel (or flock-possible gel precursors) at low temperature
in addition to providing dispersancy which prevents tha buildup of harmful deposits which reduce engine performance

in two-cycle engines.

DETAILED DESCRIPTION OF THE INVENTION

Broadly stated, the invention is directed to a two-cycle oil lubricating oil additive and compositions and concentrates
containing the two-cycle oil additives and to procasses for preparing and using said two-cycle oil additives.

Tha twe-cycle oil additives of the invention comprise reaction products of (A) at least one high molecular weight
mono or polycarboxylic acid type acylating agent (B) at least a polyalkylenepolyamine and (C) at least one monocar-
boxylic acid second acylating agent and whersin the ratio of the second acylating agent to high molecular weight
acylating agent is at least 3:1, preterably from §:1 to 59:1 and most desirably 5:1 to 12:1 and wherein the ratio of tertiary
amine to total amine is at least 0.7:1, preferably at least 0.85:1. Throughout this specification and claims, any reference
to carboxylic acids as acylating agent is intended to include the acid-producing derivatives such as anhydrides, esters,
acyl halides, and mixtures theraof unless otherwise specifically stated.

The two-cycle engine oil compositions of the invention comprise a major amount of an oil of lubricating viscosity.
Typically this viscosity is in the range of about 20 to about 50 cst at 40°C.

These oils of lubricating viscosity can be naturaf or synthetic oils. Mixtures of such oils are also often useful. _

Natural oils include mineral lubricating oils such as liquid petroleum oils and solvent-treated or acid-treated mireral
lubricating oils of the paraffinic, naphthenic or mixed paraffinic-naphthenic types. Qils of lubricating viscosity deruved
from coai or shale are afso useful base oils. -

Synthstic lubricating oils include hydrocarbon oils such as polymerized and interpolymerized olefins (e.g.. poly-
butylenes, polypropylenes, propylene-isobutylene copolymers, etc.); poly(1-hexenes), poly(1-octenes), poly
(1-docenes), etc., and mixtures thereof; alkylbenzenes (e.g., dodecylbenzenes, tetradecylbenzenes, dinonylbenzenes,
di-(2-ethylhexyl-)banzenes, etc.); polyphenyis (e.g., biphenyls, tarphenyls, alkylated polyphenyls, etc.); alkylated diphe-
nyl ethers and alkylated diphenyl sulfides and the derivatives, analogs and homologs thereof and the like,

Qils made by polymerizing olefins of less than 5§ carbon atoms, such as ethylene, propylens, butylenes, iscbutens,
pentane, and mixtures thereof are typical synthatic polymaer oils. Mathods of praparing such polymer oils are well known
to thosa skilled in the art as is shown by U.S. Patent Nos. 2,278,445; 2,301,052; 2,318,719, 2,329,714; 2,345,574 ;
and 2,422,443,

Alkylene oxide polymers (i.e., homopolymers, interpolymers, and derivatives thereof where the tarminal hydroxy!
groups have bean madified by esterification, stherification, etc.) constitute a pretferred class of known synthetic lubri-
cating oils for the purpose of this invention, especially for use in combination with alkanol fuels. They are exemplified
by the cils prepared through polymerization of ethylene oxide or propyfene oxide, the alkyl and aryl ethers of these
polyoxyalkylene polymers (e.g., mathyl polypropylene glycol ether having an average molecular weight of 1000, diphe-
nyl ether of polysthylene glycol having a molecular weight of 500-1000, diethy! ether of polypropylene glycol having a
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derr] tQfd GlelascisabdreleRBbove can be used in the lubricant compositions of the present invention. Unrefined oils
are those obtained directly from a natural or synthetic source without turther purification treatment. For example, a
shale oil obtained directly from retorting operations, a petroleum oil obtained directly from primary distillation or an
ester oil obtained directly from an estarification precess and used without further treatment would be an unrefined ail.
Refined oils are similar to the unrefined ils except they have been turther 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 solvant
axtraction, secondary distillation, acid or base extraction, filtration, percolation, etc. Rerefined cils are abtained by
processes similar to those used to obtain refined oils which have been aiready used in service. Such rerefined oils are
also known as reclaimed or reprocessed oils and often are additionally processed by techniques directed to removal
of spent additives and oil breakdown products.

A - The Hiah Molecular Weight Acylating agent

The high molecular weight acylating agent may be comprised of at least one aliphatic or aromatic mono or dicar-
boxylic acid. High mdlecular weight as used herein defines the substituted acylating agent comprising molecular
waights (Mn) which range from 700 t0 4000 and praferably from 900 to 2500. The polymer molecular weight distribution
(Mw/Mn) generally is less than 4.5:1, preferably less than 3:1 and more preterably 1.5: 1to 3:1. As previously indicated
throughout this specification and claims, any reference to carboxylic acids as acylating agent is intended to include
the acid-producing derivatives such as anhydrides, asters, acyl halides, and mixtures thereof unless otherwise specif-
ically stated.

The aliphatic polycarboxylic acids useful in preparing the high molecular weight acylating agent are maleic acid,
maleic anhydride, chioromalsic anhydride, malonic acid, succinic acid, succinic anhydride, glutaric acid, giutaric an-
hydride, adipic acid, pimelic acid, azelaic acid, sebacic acid, glutaconic acid, citracenic acid, itaconic acid, allyl succinic

" “acid, cetyl malonic acid, tetrapropylene-substituted succinic anhydride, etc., and derivatives thereof.

The acylating agent may contain polar substitusnts provided that the polar substituents are not present in portions
sufficiently large to alter significantly the hydrocarbon character of the acylating agent exclusive of the carboxyl groups
or cause excessive rusting when the finished additive is used in two-cycle oil. Typical suitable polar substituents include
hale, such as chioro and bromo, oxo, oxy, formyl, sulfenyl, sulfinyl, thio, nitro, etc. Such polar substituents, if prasent,
preferably do not exceed 10 percent by weight of the total weight of the hydrocarbon portion of the acylating agent.

Carboxylic acylating agents used to prepare the high molecular weight acylating agents are weil known in the art
and have been described in detail, for sxample, in U.S. Patent Nos. 3,087,936; 3,163,803; 3,172,892; 3,219,666;
3,272,746; 3,306,907; 3,346,354, and 4,234,435. These patents disclose suitable mono- and polycarboxylic acid
acylating agents which can be used as starting materials in the present invention,

As disclosed in the foragoing patents, there are several processes for preparing the high molecular weight acids
used in this invention. Generally, the process involves the reaction of (1) an ethylenically unsaturated carboxylic acid,
acid halide, or anhydride with (2) an athylenically unsaturated hydrocarbon containing at least about 40 aliphatic carbon
atoms. The ethylenically unsaturated hydracarbon reactant can, of course, contain polar substituents, other oil-solu-
bilizing pendant groups, and be unsaturated within the general limitations explained hereinabove. It is these hydrocar-
bon reactants which frequently, but not always, provide most of the aliphatic carbon atoms present in the acyl moieties
of the final products.

When preparing the high molecular weight carboxylic acid acylating agent, the carboxylic acid reactant usuaily
corresponds to the formula R,-(-COOH),, where B, can be alkyl but more frequently is characterized by the presence
of at least one ethylenically unsaturated carbon-to-carbon covalent bond and n is an integer from 1 to 6 and preferably
1 or 2. The acidic reactant can also be the corresponding carboxylic acid halide, anhydride, ester, or other equivalent
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The product from such a reaction is a substituted succinic anhydride where the substituent is derived from the olefin
or chlorinated hydrocarbon as described in the above-cited patents. The product may be hydrogenated to remove all
or a portion of any ethylenically unsaturated covalent finkages by standard hydrogenation procedures, if desired. The
substituted succinic anhydrides may be hydrolyzed by treatment with water or steam to the corresponding acid and
sither the anhydride or the acid may be converted to the corresponding acid haiide or ester by reacting with phosphorus
halide, phenols, or alcohols.

The ethylenically unsaturated hydrocarbon reactant and the chiorinated hydrocarbon reactant used in the prepa-
ration of the high molecular weight acylating agents are principally the high molecular weight, substantially saturated
petroleum fractions and substantially saturated olefin polymers. The polymers that are derived from mono-olefins hav-
ing from 2 to about 30 carbon atoms are preferred. The especially useful polymers are the polymars of 1-mono-olefins
such as ethylens, propene, 1-butens, iscbutens, 1-hexene, 1-octene, 2-methyl-1-heptens, 3-cyclohexyl-1-butens, 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, likewise are useful. These are exemplified by 2-butene, 3-pentene, and 4-octene.

Tha interpolymers of 1-mono-olefins such as illustrated above with each other and with other interpolymerizable
olefinic substances such as aromatic olefins, cyclic olefins, and polyolefins, are also useful sources of the ethylenically

‘unsaturated reactant. Such interpolymers include for example, those prepared by polymerizing isobutene with styrene,
isobutene with butadiene, propene with isoprene, propene with isobutene, ethylene with piperylene, isobutene with p-
methyl-styrene, 1-hexene with 1,3-hexadiene, 1-octens with 1-hexane, 1-heptene with 1-pentene, 3-methyl-1-butene
with 1-octene, 3,3-dimethyl-1-pentene with 1-hexene, isobutene with styrene and piperylene, elc.

For reasons of hydrocarbon solubility, and stability the interpolymers contemnplated for use in preparing the high
molecular weight acylating agents of this invention should be substantially aliphatic and substantially saturated, that
is, they should contain at least about 80 percent and preferably about 95 percent, on a weight basis, of units derived
from aliphatic mono-olefins. Preferably, they will contain no more than about S percent olefinic linkages based on the
total number of the carbon-to-carbon covalent linkages present.

The chiorinated h\]drocarbons and ethylenically unsaturated hydrocarbons used in the preparation of the acylating
agents can have molecular weight (Mn) of up to about 4000 or even higher. The preferred reactants are the above-
described polyolefins and chlorinated polyolefins containing an average of at least 40 carbon atoms, preferably at least
60. -

The high molecular waight acylating agents may also be prepared by halogenating a high molecular weight hy-
drocarbon such as the above-described olefin polymers to produce a polyhalogenated product, converting the poly-
halogenated product 1o a polynitrile, and then hydrolyzing the polynitrile. They may be prepared by oxidation of a high
molecular weight polydric alcohol with potassium permanganate, nitric acid, or a similar oxidizing agent. Another meth-
od for preparing such polycarboxylic acids involves the reaction of an alefin or a polar-substituted hydrocarbon with
an unsaturated polycarboxylic acid such as 2-pentene-1,3,5-tricarboxylic acid prepared by dehydration of citric acid.

High molecular weight monocarboxylic acid acylating agents may be obtained by oxidizing a monoaicohol with
potassium permanganate or by reacting a halogenated high molecular weight olefin polymer with a ketene. Another

! convenient method for preparing monocarboxylic acid involves the reaction of metallic sodium with an acetoacetic
ester or a malonic ester of an alkanol to form a sodium derivative of the ester and the subsequent reaction of the
sodium derivative with a halogenated high molecular weight hydrocarbon such as brominated wax or brominated
polyisobutens.

High molecular weight monacarboxylic and polycarboxylic acid acylating agents can also be obtained by reacting
chlorinated mono- and polycarboxylic acids, anhydrides, acyl halides, and the like with ethylenically unsaturated hy-
drocarbons or ethylenically unsaturated substituted hydrocarbons such as the polyolefins and substituted polyolefins
described hereinbefore in the manner described in U.S. Patent No. 3,340,281.

The high molecular weight monaocarboxylic and polycarboxylic acid anhydrides are obtained by dehydrating the
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char ge ' @fphRgyHealsididgboxylic acid, anthracene dicarboxylic acid, 3-dodecyl-benzene-1,4-dicarboxylic acid, 2,5-dibutyl-
benzene-1,4-dicarboxylic acid, etc. The anhydrides of thee dicarboxylic acids also are useful as the substituted car-

" boxylic acylating agent.

! B - Polyalkylenepolyamines

The polyalkene polyamines useful as a reactant may be generally characterized by the formuia

H,N (-R NH)p H

|
Rl
Wherein R is a C, or C, alkylene radical or mixtures thereof; R! is H or an alkyl radical of from about 1 to about 16
«carbon atoms and n is an integer greater than one. .
. Preferably, n is an integer less than about 6, and the alkylene group R is ethylene or propylens. Non-limiting
‘axamples of the polyalkylenepolyamine reactants are diethylenetriamine; triethylenetetramine; tetra-ethyl-
.* enepentamine; di-(methylethylene)triamine; hexa-propyieneheptamine; tri-(ethylethylene) tetramine; dipropylenetri-
amine; penta-(1-methylpropylene)-hexamine; hexa-(1,1-dimethyl-ethylene)-heptamine; tri-(1,2,2-trimethyiethyiene)
" tetramine; triamine; tetra-(1,3 - dimethylpropylene) - pentamine; penta - (1,2-dimethyi-1-isopropylethylene) hexamine;
" penta-(1-methyl-2-benzylethylene)hexamine; tetra-(1-methyl-3-benzylpropylene)pentamine; tri-(1-methyl-1-phenyl-
3-propylpropylena)tetramine; and tetra-(1-ethyl-2-benzylethylens)pentamine. The ethylene amines are espacially use-
. tul. They are discussed in some detail under the heading *Ethylene Amines" in *Encyclopedia of Chemical Technology*
Kirk and Othmer, Vol. 5, pages 898-905. Interscience Publishers, New York (1950). Such compounds are prepared
most conveniently by the reaction of alkylene dihalide, e.g., ethylene dichloride, with ammonia or primary amines. This
reaction results in the production of somewhat complex mixtures of alkylene amines including cyclic condensatjon
products such as piperazine and N-alkyf substituted piparazines. These mixtures find use in the process of this inven-
tion, T

~e T

C - Second Acylating Agent

The carboxylic acid second acylating agent utilized in the preparation of the two-cycle oil additive of the present
invention may preferably be any monocarboxylic acid having at least 2 carbon atoms and generally less than 40, or
aromatic monocarboxylic acids or acid-producing compounds. Generally, the monocarboxylic acid suitable for use as
the second carboxylic acid acylating agent will have a carbon range from 8 to 40 preferably from 10 to 30. '

Thearomatic and the heterocyclic monocarboxylic acids, as well as the aliphatic monocarboxylic acids, are utiliz-
able. Monocarboxylic acids containing substituent groups, are also applicable herein so long as they do not contribute
to engines rusting or gel formation in finished oils. Howsver, the preferred monocarboxylic acids reactants are the
aliphatic monocarboxylic acids, i.e., the branched-chain saturated or branched or straight chain unsaturated monocar-
boxylic acids, and the acid halides and acid anhydrides thereof. Mixtures of branced and straight chain acids can also
be used so long as the straightchain acid content is limited so as to not cause gel or sediment in finished oil, normally
toless than 10% of the mixture. Particularly preferred are the aliphatic monocarboxylic acid reactants having a relatively
long carbon chain length, such as a carbon chain length of between about 10 carbon atoms and about 30 carbon
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Accordingly, if the first carboxylic acylating agent contains a large number of carbon atoms, the second carboxylic
acylating agent does not need to contain a large number of carbon atoms, and preferably is a lower molecuiar weight
of monocarboxylic acid such as isostearic acid.

Isostearic acid, a commercially available mixture of methyl branched C,g carboxylic acid and containing minor
amounts of other acids impurities, is the preferred second acylating agent. it is also preferred that the commercial
isostearic acid not have a lactone content greater than 1.0 weight percent and that the straight chain content (GC area
percent analysis) be less than 10 percent and preferably less than 8 percent. In addition, the non-C,4 acid content,
which is comprised mainly of C;,, Cy4 and C, ¢ acids is preferably less than 7 percent. A preferrad isostearic acid is
PRISORINE® 3502 available from Unichema International of 4650 South Racine Avenue, Chicago, lllincis 60609.

Acylation of the polyalkylenepolyamine in the manner disclosed herein resuits ina variety of acylated polyalkylenep-
olyamine - containing molecular entities. As a rasult, the polyalkylenspolyamine molecules may not be all acylated with
both high molecular weight acylating agent and monacarboxylic acid acylating agent nor are all polyalkylene polyamina
molecules acylated to the same extent. A distribution of acylated products is obtained in which the number of amine
groups acylated on different amine-containing molecules ranges from zero in the extreme (no acylation) to acylation
of all 1° and 2° amines (complete acylation).

Ideally, for the dispersant of this invention, the distribution of acylated products is maintained as narrow as possible.
Preterably, all the amine groups should not be acylated (insufficient polarity for function as a dispersant). The other
extreme i.e. low acylated molecules relative to the total amine content, will result in too high polarity for satisfactory ail
solubility and dispersancy and would also provide a matrix for gel formation in the finishad oil.

Generally, the equivalents or molar ratio of acylating agents to amine will be such that, on average, the dispersant
molecules will have between 1 and 2 amine groups unreacted to provide polarity. The exact number depends on the
ratio of the high molecular weight acylating agent (A) to the second acylating agent (C) and the specific composition
of the polyalkylenepolyamine. A molar ratio of acylating agents for instance, to tetraethylene pentamine can range from
1:1 t0 5:1 with a ratio of 3:1 to 4.5:1 being preferred.

The equivalent weight of the polyalkylenepolyamine for purposes of acylation is based on the number of primary
and secondary amine groups per molecule, and the equivalent waeight of thesa acylating agents is based on the number
of carboxy groups per molecule. To lllustrate, ethylene diamine has 2 equivalents per mole, and therefore, has an
average equivalent weight of 1/2 its molecular weight and tetraethylene pentamine has 5 equivalents per mole and
therefore, has an average equivalent weight of 1/5 of its molecular weight. The monocarboxylic acids have one carboxy
group, and therefore the equivalent weight of the monocarboxylic acids is its molecular weight. The succinic and aro-

,  matic dicarboxylic acid acylating agents, on the other hand, have two carboxy groups per molecule, and therefore, the

! equivalent weight of each is one-half its molecular weight, Frequently, the equivalent weight of the polyatkylenep-
olyamine is determined by its nitrogen content, and the equivalent weight of acylating agents is determined by their
acidity or potential acidity as measured by the neutralization or saponification equivalents. '

However, many commercially available polyalkyleneamines have some tertiary nitrogen containing groups which
will not acylate. For example, commercial tetraathylene pentamine contains about 10 percent alkyl substituted piper-
azine rings and probably has some tertiary amine groups formed by other branching reactions during the amine syn-
thesis. Thus, the equivalent weight for purpases of acylation calculated from total nitrogen content will be higher that
is actually the case.

Equivalent weights of polyalkyleneamines can also be calculated from total amine values measured by titration
with hydrochloric acid or preferably perchloric acid. However, the same limitations described abave are in effect in that
tertiary amine groups will titrate but not acylate.

The disparsant reaction product of tha invention is a complex molacule comprising oil soluble non-polar hydrocar-
bon containing moiety or moieties and polar unreacted amine containing moisties. For example, as discussed above
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The broad range of acylating groups to amine stated abave (molar or equivalent) should leave an average of from
0 percent to 50 wt. percent of the amine groups of the polyamine unreacted. It is preferrad, howevaer, to have from 20
to 40 percent of the amine groups that are litratable with hydrochioric acid before acylation still left unreacted after
acylation. The most desirable amount left unreacted should be from about 30 to about 40 percent. As use herein,
percent unreacted amine is determine by the American Oil Chemists Society (A.C.C.S.) Method Tt 16-64 incorporated
herein by reference. The solvents are modified slightly to facilitate seeing the end points, i.e., 80 percent isopropy!
alcohol/water is used for tetraethylenepentamine and 90/10 by volume isopropylaicoholtoluene for the dispersants.
The error band for this method is about + 3 percent. Such a product would not only give acceptable gel control even
with low ratios of high molecular Weight acylating to the mono-acid but should also still have sufficient polarity (una-
cylated amine groups) to provide acceptable dispersant capability regardiess of whether the amine is a primary, sec-
ondary or tertiary amine. Products within the higher values of the broader range are more susceptible to the deleterious
effects of exposure to water.

The precise composition of the two-cycle oil additive of this invention is not known. The polar portion of the product,
however, should be comprised substantially of tertiary amines in heterocyclic rings wherein the ratio of tertiary amine
to total amine is about 0.7:1 (as measured by the AOCS method Tf 1b-64) and more desirably, at least 0.85:1. The
effectiveness of the additive in providing oil stability is dependant in part on the ratio of the monocarboxylic acid acylating
agent to the high molecular waight acylating agent and in part on the ratios of acylating agent to amine. It is also
dependent on the reaction conditions under which it is formed.

The temperature and pressure of the final stage of the reaction used to prepare the two-cycle oil additives of this
invention is critical to maximizing tertiary amine formation, and generally, reaction temperatures ranging from 120°C
up to the decomposition temperature of any of the reactants or the product and pressures of from 0.1 to 760 mm of
Hg absolute can be utilized. Preferably, however, the temperature will be above about 150°C. and mora generally from
about 150 to about 240°C. The pressures used range generally from about 130 to. 760 mm of Hg absolute. The higher
the temperature the less need thers is to reduce the pressure to eliminate water and form tertiary amines as hetero-
cycles.

The preparation of the nitrogen-containing composition of the invention is conducted by reaction of the high mo-
lecular weight acylating agent, the alkylene polyamine and the carboxylic acylating agent preferably by adding the
acids to the amine in a "reverse addition® mode i.e. acylating agent to amine.

The mode of addition of the reactants is an important aspect of the invention. The reacnon is preferably conducted
by the addition of the acid to the amine in the "reverse addition" mode, however, the initial addition of the amine io a
portion of the second carboxylic acid acylating agent or a mixture of acylating agents followed by the subsequent
addition of the remaining acids or the separate addition of the acids in any order is also acceptable.

As indicated above, the optimum raw material addition sequence is to initially add all of the polyalkylenepolyamine.
The order of addition of the carboxylic acylating agent and the high molecular weight acylating agent probably has no
significant effect on the final product and they may be added simuitaneously. However, the “reverse addition" of acid
to amine may be impractical due to mixing limitations in a batch reactor. A modification of the preferred mode comprises
initially charging some acid to the reactor. Generally, an amount ranging up to 50 percent by volume of the acid is
charged to cover the impellers of the reactor. Preferably, the amount charge should be just sufficient to cover the
impellers. Then the amine is charged followad by the remaining acids. The reactor temperature at the initial charge of
acids can range from 80°C to 150°C and preferably from 110° to 130°C.

The reaction time is dependent upon the size of the charge and the reaction temperature. Generally, after the
charging of all the acid to the reactor the reactor temperature is increased to from 140°C to 160°C and allowed to soak
at reflux generally from about 2 to 4 hours.

It is important that some water be prasent in the system (produced by acylation) during reflux to maximize the
acylation reaction. If water is stripped as produced, the amine/amide groups tend to form heterocycles too soon and
this reduces the number of amine groups available for acylation by the acid. Low acid conversion results in an unsat-



groups. In the final stags, the reactor temperature is again increased, to further remove water lncludlng water eliminated
ny cyclization, to from about 195°C to about 240°C with inert gas purge. Altarnatively, vacuum stripping may be used

" at about 150° to about 195°C for the lime required at a reduced pressure of from about 130 to about 250 mm Hg
(absoluta) with a inert gas bleed. Either method is directed to achieving a tertiary amine to total amine ratio of about

. at least 0.7:1 or preferably 0.85:1 to 0.95:1. It is dasifous to have a frae water level below about 0.2 wt. percent,
preferably below 0.05 wt. percent in the final product.

[ Stripping is conducted as disclosed at a temperature and prassure 10 cause cyclization of remaining athyleneamine

; groups with adjacent amide groups. Tha effect of this conversion to heterocycles containing tertiary amine groups may

" be measured by following the increasae in the tertiary amine or the reduction in primary and secondary amines. With
cyclization, the total titratable amine does not changse, since only one of the nitrogen atoms in the heterocyclis rings is
titratable with HCI. The ring structures or tertiary amine-containing groups are still polar and provide the hydrophilic
moieties of the dispersant molacule.

It was discovered that a more stabie product, one which avoids gel formation is achieved by maximizing the con-
version of the amine snitrogen to tertiary amines. The reaction process disclosed above is directed to uitimately de-

. creasing the primary and secondary amine contant and increasing the tertiary amine content of the reaction product

" to the ranges specifiad above.
Compositions comprised of a major amount of two-cycle oil and a minor amount of additive is within the scope of
* the invention claimed. The additive should be present in the two-cycle cil at a level of from 3 to 20 percent by volume
. of the composition and preferably from 7 to 15 percent by volume of the composition.
Other additives may be added to the praduct of the invention claimed to impart other desirable properties thereto.
" Forexample, there may be added anti-oxidants, pour point depressants, V.I. improvers, thickaners, thinnars, anti-rusts,
* anti-wear.
In a first optional embodiment of the invention, the 2-cycle additive composition containing the product of this
" invention can aiso comprise a polyolefin thickener having a molecular weight (Mn) ranging from about 800 to about

3000 and preferable from about 900 to about 1500. The polyolefin can be present in the two-cycle composition in

amounts ranging from about 1 to about 20 percent by volume of the composition and preferably from about 4 to about

10 percent by volume of the composition. Suitable polyolefins comprise polyolefing derived from C, to C,, olefins such

as polybutene, poly-1-octene, poly-1-decens, poly-1-dodecene; copolymers of ethylene with propylene, butene, pen-

tene or hexene, and terpolymers prepared from said lower olefins. Polyolefins are used as thickeners and also enhance
the wear protaction properties of the oil.

As a second optional embodiment the additive composition can comprise at least one pour point depressant se-
lected from the group consisting of polyalkylacrylates, polyalkyimethacrylates, alkyl-fumarate/vinyl acetate copolymers,
etc.

Pour point depressants are used to modify the flow properties of the base oil s0 as to lower its pour point. The
temperature at which the two-cycle oil composition of the invention ceases to flow or pour is tarmed its pour point. It
is important that two-cycle oil compositions be capable of flowing freely from reservoirs and through oil lines and filters
making up part of the injection lubricating system common in modern two-cycle engines at low temperatures ln order
1o insure proper functioning of the lubricant composition in the engine.

Some pour depressants can also modify linear alkyl side chains when they are present in small quantities in the
additive of the invention, theraby further reducing the tendancy for floc and gel formation.

. Preterably, the pour point depressant of the two-cycle il composition is a Cg to C, 5 dialkyl fumarate-vinyl acetata
copolymer due to its ability to modify wax in bath high and low viscosity base ails. Products with high concentrations
of Cy,4 and C, 5 alkyl group are favored for floc and gel control,

The amount of the pour point depressant present in the two-cycle oil composition can range from about 0.1 to
about 1.0 wt. percent, preferably from about 0.2 to 0.7 wt. percent. The instant invention contemplates a composition.
comprising the nitrogen-containing 2-cycle oil additive of the invention used in combination with at least one polyolefin
and/or at least one pour point depressant.

The dispersants of the present invention can be incorporated into a lubricating oil in any convenient way. Thus,
the compounds or mixtures thereof, can be added directly to the oil by dissolving the sama in the oil at the desirad
level or concentrations for the dispersant. Alternatively, the dispersant can be blended with a suitable oil soluble soivent
such as mineral spirits and/or base ail to form a concentrate and then the concentrate may be biended with lubricating
oil to abtain the final formulation. Such dispersant concentrates will typically contain (on an active ingredient (Al.)
basis) from about 10% to about 95 wt. percent, and preferably from about 20 to about 70 wt. parcent disparsant additive,

-
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Emarsol® 871 iso-stearic acid (ISA) (44.3g;0.14 mole based on a moalecular weight of 312 from the Total Acid
_ Number of 180) was placed in a 250 mi three-neck flask fittad with a magnetic stirrer, heating mantel, thermocouple
and reflux condencer. The temperature was increased to about 70°C. Union Carbide technical grade tetraethyl-
enapentamine (TEPA) (18.99;0.084 mole based on a molecular weight of 224 from a Total Amine Value of 1250) was
added from a beaker with good stirring followed by an additional 44.2g (0.14 mole) of iso-stearic acid. The temperature
increased to about 130°C from the heat of salt formation. The heating mantel was used to take the temperature to
150°C where it was helid for three hours. As the acylation reaction progressed water was generated. It was retained
in the system by the reflux condencer. After the three hours at 150°C, a Deane-Stark trap was placed between the
condenser and the flask and the temperature increased to 180°C. Most, but not all of the water in the system was
removed by the trap while the reaction was continued at 180°C for four hours. The temperature was then reduced to
150°C. The trap/condencer was removed and the flask fitted with a N, bleed and a vacuum tube adapter. House
vacuum was applied (about 10 mm of Hg Absoluta) and N, introduced through a tube extending below the liquid surface
at a rate giving a fine stream of bubbies. The uppaer portion of the flask was insulated with fiber glass wool and vacuum
. stripping to remove water was carried out for one hour, Heating was then stopped and the vacuum released. The
product was cooled to 100°C under a N, blanket and then transferred to a glass storage container.
The residual Total Acid Number of the product was 8.0 (by ASTM method D.974-85 , but using phenol phthaleine
as the indicator) and the Total Amine Value 85 (by A.O.C.S. methad Tt Ib-64) as mg KOH/g.

Example 2

Iso-stearic acid (ISA) (as in the previous Example - 84.8g;0.272 moles) was mixed with a solution of polyisobutenyl-
succinic anhydride (PIBSA) (15:64;0.013 moles) in mineral cil (Solvent 150N;3.9g). One half of the mixture was added
to a reaction flask of the type described in Example 1. Tetraethylenepentamine (TEPA) (18.9g;0.084 mole) was then
added with stirring followed by the other half of the acid/anhydride mixture described above. The temperature was
increased to 150°C and the procedure of Example 1 followed to complete the acylation reaction and remove water.

The final product had a residual Total Acid Number of 5.6 mg KOH/g and a Total Amine Value of 87 mg KOH/g.

Example 3

Iso-stearic acid (as in Example 2), 81.1g;0.26 mole) and polyisobutenyisuccinic anhydride (25.0g,0.025 mole)
were added o a reaction flask of the type described in Example 1. The temperature was increased to 50°C with stirring.
Tetraethylenepentamine (as in Example 1, 18.9g;0.084 mole) was added over a period of 10 minutes. The temperature
rose to about 120°C during this addition. Additional heat was applied and the temperature raised to 150°C where, as
in Example 1, it was held for three hours. Co-

The procedure of Example 1 was followed to complete the acylation and remove water with the exception that the
vacuum stripping time was 0.5 hours. The final product had a Total Acid Number of 6.0 mg KOH/g and a Total Amine
Value of 68.3 mg KOH/g.

Example 4

Iso-stearic acid (as in Example 1) (73.8g:0.24 moles) and polyisobutenylsuccinic anhydride (as in Example 2)
(50.0g;0.05 mole) were premixed, warmed to 80°C and added to a reaction flask of the type described in Exampie 1
but of 500 mi rather than 250 mi capacity. Mixing was initiated and the temperature stabilized at 80°C. Tetraethyl-
enepentamine (as in Example 1) (18.9g;0.084 moie) was added with stirring over a period of 10 minutes. Tha temper-
ature rose ‘o 120°C. Heat was applied to bring the temperature to 150°C where it was held for three hours. As in
Example 1, a Deane-Stark trap was inserted below the reflux condenser and the tamperature was increased to 180°C
where it was held for four hours. The reaction mixture was then cooled to 150°C. The Deane-Stark trap was removed
and polyisabutylsuceinic anhydride (50g;0.05 mole) was added to the flask. Heating was continued at 150°C for one
hour with a N, purge through a bubbler below the surface to prevent oxidation and assist water removal. The product
was then vacuum stripped as described in Example 1 to complete the reaction and remove the last of the water.

The product had a residual Total Acid Number of 4.3 mg KOH/g and a Total Amine Value of 60.3 mg KOH/g.
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the reflux condenser and the temperature increased to 180°C where it was held for four hours. The reaction mixture
was than cooled to 150°C. The Dean-Stark trap was removed and polyisobulyl succinic anhydride (50g;0.05 mole)
was added to the flask. Heating was continued at 150°C for one hour with a N, purge through a bubbler -below the
surface to prevent oxidation and assist water removal. The product was then vacuum stripped as described in Example
1 to completa the reaclion and remove the last of the water for 0.5 hours at 150°C.

The product had a residual Total Acid Number of 4.3 mg KOH/g and a Total Amine Valus of 60.3mg KOH/g.

Example 6

Iso-stearic acid (as in Example 1, 59.0g;0.19 moles) was added to a 500 mi flask of the type described in Example
1. Tetraethylenepentamine (18.9g; 0.084 mole) (as in Example 2) was added with stirring over a period of about 12
minutes. The temperature increased to 130°C. Heat was appled to increase the temperature to 150°C. The reaction
was continued and completed as described in Examples 5 except that the amount of polylsobutenyl-succmlc anhydride
was 100 g (0.10 mole) and the vacuum stripping was for 0.25 hours at 150°C.

The residual Total Acid Number of the product was 6.8 mg KOH/g while the Total Amine Value was 40.6 mg KOH/g.

Example 7

Unichema Prisorine® 3502 iso-stearic acid (88.5g;0.3 mole based on a molecular weight of 295 from the Total
Acid Numbaer of 190) was placed in a 250 mi three neck flask fittad in the same way as that described in Example 1.
Heat was applied to bring the temperatura to 50°C and tetraethylenepentamine (Union Carbide *Ultra High Purity"
grade, 18.9 gm; 0.084 mole based on a molecular weight of 224 from a Total Amine Value of 1250) was added with
stirring over a period of 10 minutes. The temperature increased to 110°C from the heat of reaction. Heat was applied
to bring the temperature to 150°C and it was maintained there for three hours. Thereatfter the product was treated as
in Example 1 with the exception that the vacuum stripping was conducted at 120°C rather than 150°C.

" The product had a residual Total Acid Number of 8.2 and a Total Amine Value of 85.7.

Example 8

Iso-stearic acid (as in Example 7, 84.8g;0.29 moles) and an 80/20 mixture by weight of polyisobutylenyisuccinic
anhydride and Solvent 150 N mineral oil (15.6;12.5g of anhydride;0.013 mole) were piaced in a 250 mi three neck flask
fitted in the same way as that described in Example 1. Heat was applied to bring the temperature to 130°C. Tetraeth-
ylenepentamine (as in Example 7, 18.9g;0.084 mole) was added with stirring. The temperature increased to 140°C
from the heat of reaction. Heat was applied to bring the temperature to 150°C where it was held for three hours.
Thereafter the product was treated as described in Exampie 1 with the exception that the vaccum stripping was con-
ducted at 120°C rather than 150°C.

The product had a residual Total Acid Number of 7.7 and a Total Amine Value of 69.4.

Example - 9

Iso-stearic acid (as in Example 7, 84.8g;0.29 moles) was placed in a 250 mi three neck flask fitted in the same
way as that described in Example 1. Heat was applied to bring the temperature to 140°C and tetrasthylenapentamine
(as in Example 7, 18.9g;0.084 mole) was added with stirring. The temperature increased to 150°C from the heat of
reaction and it was maintained there for three hours. A Dean-Stark trap was then inserted below the condenser and
the temperature was increased to 180°C for three hours. At that time, the temperature controller was reset for 150°C
and an 80/20 mixture by weight of polyisobutenylsuccinic anhydride and Soivent 150N mineral oil (15.6g;12..5g of
anyhdride;0.013 mole) was added rapidly as the temperature went down. The temperature was maintained at 150°C
for one hour from the time the anhydride addition was complete. The temperature was then reduced to 120°C and the
product vacuum stripped as described in Example 1.

The Totat Acid Number of the product was 5.9 and the Total Amine Value was 69.2.
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The formulation used for Examples 1-9

Vol. %
Exxon 150 Solvent Neutral (Base ail) 6.00
Exxon 600 Solvent (Base oil) 49.66
Exxon 2507 8right Stock 14.80
Pour Point depressant 0.20
Rust Inhibitor 0.865
Dispersant of Invention 8.69
Exxon Varsol® (mineratl spirits) 20.00
700.00

The oils were blended for one hour at room or ambient temperature.
It is evident from Table 1 and 2 that the inclusion of a high molecular weight acylating agent and the increase in
the stripping temperature and the use of a reverse addition mode alf contributed to increasing the stability of products

in terms of gel formation of the prasent invention.

Tha following formulations were used to prepare the compositions of the invention for cold storage testing of Ex-

amples 12-21. The results are shown in Table 3.

Formulation |

Dispersant of Invention
Antioxidant

CWO - Esso Petroleum Canada light Naphthenic base oil
Petrolube 150® = non-distilled heavy basae oil (Quaker State)

75.2

15.0

9.3

0.5
700.00
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Additive . . #.83

Varsol 3139 - (Petroleum Solvent B8P - 310 and 330°F) 27.0
AC 154 C (Rhom & Haas polyalkylmethacrylate pour dgpressant) 0.3
160.00
Formulation )|
cwo 81.1
Parapot 950 (Exxon Chemical - polyisobutylene) 6.51
AC 154 C (pour depressant) 0.29
Antioxidant 0.5 g
Dispersant of the Invention 1.5 REPLACEMENT SHEET
Rexol 25/6 (antirust, antioxident) 0.2
100.00
18 AUG 1997
Formulation IV :

CwWo 81.3
Parapol 950 (polyisobutylene) 6.5
AC 154 C (pour depressant) 0.2
Additive 1.5
ECA 1391 0.5
700.00

Exahples 12-21 were prepared in accordance with the invention with variations in stripping time and temperature
to show the effect of these variations on gel formation. The resuits obtained show that increasing stripping time and
temperature resulted in increasing product stability (less gel) over time. :

Claims

1. Atwe-cycle oil additive comprising the reaction product of (A} a high molecular weight substituted carboxylic acylat-
ing agent wharein the substituent comprises at lsast 40 carbon atoms and the molecular weight of the acylating
agent is up to 4000, (B) a polyalkylene polyamine and (C) a monocarboxylic acid acylating agent, wherain the
monocarboxylic acid has from 2 to 40 carbon atoms or is an aromatic monocarboxylic acid, and wherein the molar
ratio of the monocarboxylic acid acylating agent to the high molecular weight acylating agent is at least 3:1 and
wherein the tertiary amine in the polyalkylene amine to total amine ratio is at least 0.7:1.

2. The two-cycle oil additive of claim 1, wherein the high molecular weight acylating agent has a molecular welght
(Mn) ranging from 700 to 4,000. : L

3. The two-cycle oil additive of claim 1 or claim 2, wherein the acylating agent is an aliphatically substituted succinic
anhydride.

4, The two-cycle oil additive of any of the preceding claims whaerein the acylating agent is a polyiscbutylene and/or
polybutene succinic anhydrida.

8. The two-cycle oil additive of any of the preceding claims whersin the polyisobutylene or polybutene substituent of




Addmve ..83

Varsol 3139 - (Petroleum Solvent BP - 310 and 390°F) 27.0
AC 154 C (Rhom & Haas polyalkyimethacry!ate pour depressant) 0.3
100.00
Formulation Il
cwo 81.1
Parapol 950 (Exxon Chemical - polyisobutylene) 6.51
AC 154 C (pour depressant) 0.29
Antioxidant 0.5
Dispersant of the invention . 1.5 REPLACEMENT SHEET
Rexol 25/6 (antirust, antioxident) 0.2
100.00 '
18 AUG 1997
Fomulation IV
i
CcwWo 81.3 '
Parapol 950 (polyiscbutylene) 6.5
AC 154 C (pour depressant) 02
Additive _ 11.5
ECA 1391 0.5
' 100.00

' Exahples 12-21 were prepéred in accordance with the invention with variations in stripping time and temperature
to show the effect of these variations on gel formation. The resuits obtained show that increasing stripping time and
temperature resulted in increasing product stabllity (less gel) over time.

Claims

1. Atwo-cycle cil additive comprising the reaction product of (A) a high molecular weight substituted carboxylic acylat-
ing agent wherein the substituent comprises at least 40 carbon atoms and the molecular weight of the acylating
agent is up to 4000, (B) a polyalkylene polyamine and (C) a monocarboxylic acid acylating agent, wherein the
monocarboxylic acid has from 2 to 40 carbon atoms or is an aromatic monocarboxylic acid, and whersin the molar
ratio of the monocarboxylic acid acylating agent to the high molecular weight acylating agent is at least 3:1 and
wherain the tertiary aminae in the polyalkylene amine to total amine ratio is at least 0.7:1.

2. The two-cycle oil additive of claim 1, whereln the high molecular weight acylating agent has a molecular welght
(Mn) ranging from 700 to 4,000. )

3. The two-cycle oil additive of claim 1 or claim 2, wherein the acylating agent is an aliphatically substituted succinic
anhydride.

4. The two-cycle oil additive of any of the preceding claims wherein the acylating agent is a polyisobutylene and/or
polybutene succinic anhydride.

5. The two-cycle oil additive of any of the preceding claims wherein the polyiscbutylene or polybutene substituent of
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R
wherein R is C, to C, alkylene radical, A! can be hydrogen or an alky! radical of from about 1 to about 16 carbon
atoms.

The two-cycla oil additive of claim 7, wherein the polyamine is tetraethylene pentamine.

The two-cycle oil additive of any of the preceeding claims wharsin the ratio of acylating agents to polyalkylane
amine is from 3.5:1 to 4.5:1. .

The two-cycle oil additive of any of the preceeding claims, wherein molar ratic of monocarboxylic acid acylating
agent to high molecular weight acylating agent ranges from 5:1 to 59:1.

The two-cycle oil additive of any of the preceding claims wherein the monocarboxylic acid acylating agent has a
carbon range of from 10 to 30 carbon atoms.

12. A twe-cycle oil additive composition comprising a major proportion of two-cycle oil and a minor amount of a two-

13.
14,

18.

cycle oil additive according to any of claims 1 to 11.

The two-cycle oil additive composition of claim 12, wherain the additive is present in an amount of from 3 wt.
percent to 20 wt. percent based on the weight of the compasition.

The two-cycle oil composition of claim 12 or claim 13, further comprising at least one olefin polymer derived from
Ca to C,, olafins.

The two-cycle oil additive of claim 14, wherin the polyolefin is a polybutene.

16. The two-cycle cil composition according to any of claims 12 to 14 further comprising a pour point depressant

17.

sealectad from the group consisting of polyalkylacrylates; polyalkyimethacrylatas; alkylfumaratevinyl acetate co-
polymers.

A process for preparing a two-cycle cil additive by reacting (A) at least one high molecular wsight substituted
carboxylic acylating agent, wherein the substituent compriges at least 40 carbon atoms and the molecular wslght
of the acylating agent is up ta 4000; (B) at least one polyalkylene polyamine and (C) at least one monocarboxylic
acid acylating agent wherein the monocarboxyllc acid has from 2 to 40 carbon atoms or is an aromatic carboxylic
acid comprising the steps of:

A. Charging to a heated and stirred reactor from 0 to 50 percent by volume of the total charge of acylating
agents;

B. Charging at least one polyalkylene polyamine;
"¢ Charging to the reactor the remaining acylating agents;

D. Retluxing at a temperature and for sufficient time to maximise amide/amine acylation in the presence of
water;

E. Distilling at a temperature necessary to substantially remove wafr Fﬂ?ﬁﬁ RﬁEﬁWE’N‘f’“’QF@ﬁ“ an 10.

18 AUG 1997
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as described in any of clalms 1to 11,

This Sheet Has Been Re place
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18 AUG 1997




Thae invention relates to an additive for two-cycla oils; compositions and concentrates containing said additive and
amethod of preparing and using the two-cycie ail additive. The additive, whan incorporated into two-cycle qils, producas
a dispersant additive composition which will provide satisfactory angine cleantiness and which will rendar the oil stable
aftar being subjected to low temperaturas by substantially daelaying or avoiding the formation of gelled agglomerates
which in pravious prior art products have become a concam with raspect to angine performance.

Two-cycle (two-stroke) intemal combustion engines, including rotary engines ara found in power lawn mowers and
other power-operated gardening equipment, power chain saws, pumps, electrical generators, marine outboard engines,
snowmoabiles, motorcycles, and the like. Two-cycle engines employed as such are cperated by mixing the fuel and the
two-cycle oil in prascribed proportions. The two-cycle oil additive of the instant invention is designed for use in most
types of two-cycle engines and particularly in marine outboard engines.

Two-cycle engines are lubricated by mixing the lubricant with the fuel for the engine. The mixture of fuel and
lubricant passes through the crankcase of a two-cycle engine, where it lubricates the moving parts of the engine, and
then flows through intake ports into the combustion chamber of the angine whers the mixtura of the fuel and lubricant
is burned. The combustion products are vented from the combustion chambers through exhausts ports. As a conse-
quence, a satisfactory lubricant for a two-cycle engine must not only provide adequate lubrication for moving engines
parts but also must be able to pass into the combustion chamber leaving no objectional deposits in the intake ports;
must burn cleanly to avoid fouling the combustion chamber and spark plug with undesirable deposits; control varnish
and sludge formation which leads to ring sticking and in tum to failure of the sealing function of piston rings; and must
not rasult in plugging of the axhaust ports.

The incraasing severity of the conditions under which two-cycle engines operate, has led to increasing demands
for oils to adequately lubricate such engines. Allaviation of the probiems has been through the provision of more ef-
factive additives for two-cycle engine oils and oil fuel combinations.

Itis known to use acylated nitrogen-containing compounds as disparsant in two-cycle oil lubricants to pravent the
deposition of solid materials on engine surfaces in contact with the lubricating ccmposition. Such acylated nitrogen-
containing compounds, as for instance the reaction product of isostearic acid and a polyamine, are disclosad in U.S,
Patent No. 3,110,673 and 4,705,643, Thesa products are, however, susceptible to forming gel like agglomerates called
“fish-ayes®, when subjected to low temperatures as in storage. The matrix for the gels are thought to be compounds
formed during synthesis. The gel can be cbserved by inverting a glass vial of dispersant in il and watching for the
globules or agglomerates which adhere to the glass surface. Onca formed, the gel is stable at room temperaturs and
can cause blocking of the filters of the two-cycle engines in addition to rendering the oil lumpy and aesthetically dis-
pleasing for marketing purposes.

U.S. Patent No. 3,110,673 mentioned above discioses a lubricant composition containing a pour point depressant
and ashless dispersant. The ashless dispersant is described as the reaction product of a polyalkylene amine and a
mixed, branched and straight chain acid.

U.S. Patent No, 4,705,643 also mentionad above described an ashless lubricating two-cycle oil-additive comprised
of the condensation reaction of product a branched isestearic acid and tetrasthylene pentamine.

U.S. Patent No. 2,568,876 discloses the use of organic nitrogen compounds as corrosion inhibiting compesitions.
The organic nitrogen compounds disclosed are reaction products of monocarboxylic acids, polyalkylene polyamines
having ane more nitrogen atom per molecule than there are alkyiena groups in the molecule and reacting this product
with an alkenyl succinic acid anhydride. The ratio of alkeny! succinic acid to monocarboxylic acid disciosed is 1:1to 4:
1 and the alkenyl radical carbon range disclosed preterably range from 8 to 18.

U.S. Patent No. 3,216,936 discloses nitrogen-containing compositions derived from the acylation of alkylene
amines and is used to stabilize metal phesphorodithioates antioxidant additivas in lubricating compositions. The acylat-
ed amines of the patent are prepared by heating together an alkylene amine with an acidic mixture consisting of a
hydrocarbon-substituted succinic acid and an aliphatic monocarboxylic acid. The equivalent amount of succinic acid
to monocarboxylic acid disclosed range from 1:0.1 to about 1:1.

U.S. Patents 4,200,545; 4,708,809 4,663,063; 4,708,809 and 4,780,111 all disclosed products darived from re-
acting first and second acylating agents comprising carboxylic acids or anhydrides with polyamines wherain the range
ot equivalence for the succinic acid agent to monocarboxylic acid ranges from 1:1 to 10:1.

The presant invention is directed to an additive for two-cycle lubricating oils especially two-cycle oil additives for
outboard engines and particularly water-coaled cutboard engines. The invention is further directed to an additive which
is stable at low temperatures and which also provides good detergency, lubricity, antiwear and corrosion inhibition.

It is therafore an object of the invention to provide a low temparature stable two-cycle cil additive which will not
torm gels at low lemperatures and which provide satisfactory angine cleanliness.



wear inhibition. It has been discovered that a two-cycle oil additive meeting all the requirements of claim 1, comprising
a nitrogen-containing compound prepared by reacting (A) at least one high molecular weight substituted carboxylic
acid acylating agent with (B) at least one polyalkylene polyamine and (C) at least one monocarboxyiic acid wherein
the molar ratio of the monocarboxylic acid to high molecular weight substituted acylating agent is at least 3:1. The
additive of the invention comprise moleculas containing oil soluble hydrocarbon moiety(ies) connected to polar moisties
which are substantially comprised of tertiary amines, preferably imidazoline heterocycles, and wharein the ratio of
tertiary amine to total amina is at least 0.7:1. The additive remains stable to the formation of the gelled agglomerants,
espacially during prolong storage at low temperatures (0°C or less).

As disclosed in the wording of claim 17, the invention further comprises a method for preparing the storage stable
2-cycle oil additive which method comprises the reaction of (A) at least one high molecular weight substituted carboxylic
acid acylating agent, (B) at least one polyalkylenepolyamine and (C) at least one monocarboxylic acid acylating agent
wherein the acid acylating agents are added to the amine in a "reverse addition® mode i.e. acylating agents to amine.
In a madification of the reverse addition mode, a portion of the carboxylic acid acylating agent or the acid acylating
agents are initially added to the reactor. The polyamine is then added and the remaining acylating agents are charged
in any order or as a mixtura. The process further comprises conducting the reaction under conditions necessary to
maximize tertiary amine. The ratio of the carboxylic acid acylating agent to the high molecular weight acid reactant tor
the process is at least 3:1 and the product is prepared under conditions favorable to forming tertiary amines, preferably
in the form of imidazoline units, so that the ratio of tertiary amines to total amines is at least 0.7:1. In particular, the use
of such two-cycle additives avoids or reducas the formation of gel (or flock-possible gel precursars) at low temperature

in addition to providing dispersancy which pravents the buildup of hamful deposits which reduce engine performance
in two-cycle engines.

DETAILED DESCRIPTION OF THE INVENTION

Broadly stated, the invention is directed to a two-cycle oil lubricating oil additive and compositions and concentrates
containing the two-cycle il additives and to processes for preparing and using said two-cycle oil additives.

The two-cycle oil additives of the invention comprise reaction products of (A) at least one high molecular weight
mono or polycarboxylic acid type acylating agent (B) at least a polyalkylenepolyamine and (C) at least one mcnocar-
boxylic acid second acylating agent and wherein the ratio of the second acylating agent to high molecular weight
acylating agent is at least 3:1, preferably from 5.1 to §9:1 and most desirably 5.1 to 12:1 and wherein the ratio of tertiary
amine to total amine is at least 0.7:1, preferably at least 0.85:1. Throughout this specification and claims, any reference
to carboxylic acids as acylating agent is intended to include the acid-producing derivatives such as anhydrides, esters,
acyl halides, and mixtures thereof unless otherwise specifically stated.

The two-cycle engine oil compositions of the invention comprise a major amount of an oil of lubricating viscosity.
Typically this viscosity is in the range of about 20 to about 50 cst at 40°C.

These oils of lubricating viscosity can be natural or synthetic oils. Mixturas of such oils are aiso often useful.

Natural oils include mineral lubricating oils such as liquid petroleum oils and solvent-treated or acid-treated mineral
lubricating oils of the paraffinic, naphthenic or mixed paraffinic-naphthenic types. Oils of lubricating viscosity derived
from coal or shale are also useful base oils.

Synthetic lubricating oils include hydrocarbon oils such as polymerized and interpolymerized olefins (e.g., poly-
butylenes, polypropylenes, propylena-isobutylene copolymers, etc.); poly(1-hexenes), poly(1-octenes), poly
{1-docenes), atc., and mixtures thereof; alkylbenzenes (e.g., dodecylbenzenes, tetradecylbenzenes, dinonylbenzenes,
di-(2-ethylhexyl-)benzenes, etc.); polyphenyls (e.g., biphenyls, terphenyls, alkylated polyphenyls, ete.); alkylated diphe-
nyl ethers and alkylated diphenyl sulfides and the derivatives, analogs and homologs thereof and the like.

Qils made by polymerizing olefins of less than S carbon atoms, such as ethylene, propylene, butylenes, iscbutens,
pentene, and mixtures thereof are typical synthetic polymer oils. Methods of preparing such polymer oils are well known
to those skilled in the art as is shown by U.S. Patent Nos. 2,278,445; 2,301,052; 2,318,719; 2,329,714; 2,345,574 ;
and 2,422,443

Alkylene oxide polymers (i.e., homopolymers, interpolymers, and derivatives thereo! where the terminal hydroxyl
* groups have been modified by esterification, etherification, etc.) constitute a preferred class of known synthatic lubri-
cating oils for the purpose of this invention, especially for use in combination with alkanol fuels. They are exemplified
by the oils prepared through polymerization of ethylene oxide or propylene oxide, the alkyl and ary! ethers of these
polyoxyalkylene polymers (e.g., methyl polypropylena glycol ether having an average molecular weight of 1000, diphe-
nyl ether of polyethylene glycol having a molecular weight of 500-1000, disthy! ether of polypropylene glycol having a
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Petroiube® 150 . 12.0
Additive . ..83
Varsol 3139 - (Petroleum Solvent BP - 310 and 390°F) 27.0
AC 154 C (Rhom & Haas polyalkyimethacrylate pour depressant) 0.3
' 100.00
Formulation il
CcwWQ 81.1
Parapol 950 (Exxon Chemical - polyisobutylene) 6.51
AC 154 C (pour depraessant) : 0.29
Antioxidant 0.5
Dispersant ot the Invention 1.5
Rexol 25/6 (antirust, antioxident) 0.2
70000
Formmulation IV i
cwo 81.3
Parapal 950 (polyisobutylene) 6.5
AC 154 C (pour deprassant) 0.2
Additive 11.5
ECA 1381 0.5
700.00

Examples 12-21 were prepared in accordance with the invention with variations in stripping time and temperature
to show the effact ot these variations on gel formation. The results obtained show that increasing stripping time and
temperature resulted in increasing product stability (less gel) over time.
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ratio of the monocarboxylic acid acylating agent to the high molecular waeight acylating agent is at laast 3:1 and
wherain the tertiary amine in the polyalkylene amine to total amine ratio is at least 0.7:1.

2. The two-cycle oil additive of claim 1, whersin the high molecular weight acylating agent has a molecular weight
(Mn) ranging from 700 to 4,000.

3. The two-cycle oil additive of claim 1 or claim 2, wherein the acylating agent is an aliphatically substituted succinic
anhydride.

4. The two-cycle oil additive of any of the preceding claims wherein the acylating agent is a polyisobutylene and/or
polybutene succinic anhydride.

§. The two-cycle oil additive of any of the preceding claims wherein the polyisobutylene or polybutene substituent of
the acylating agent has a metecular weight (Mn) ranging from 200 to 2,500.

6. The two-cycle ail additiva of any of the preceding claims wherein the monocarbaxylic acid acylating agent is isa-
stearic acid,

7.

The two-cycle oil additive of any of the preceding claims wherain the polyalkylenepolyamine has the formuia;
HoN (R NH)nH

R

whaerein R is C, to C, alkylene radical, R! can be hydrogen or an alkyl radical of from about 1 to about 16 carbon
atoms.

8. The two-cycle oil additive of claim 7, wherein the polyamine is, ietraethylene pentamine.

9. The two-cycle oil additive of any of the preceeding claims wherein the ratio of acylating agents to polyalkylene

amine is from 3.5:1 t0 4.5:1.

10. The twa-cycle qil additive of any of the preceeding claims, wherein molar ratio of monocarboxylic acid acylating
agent 1o high molecular weight acylating agent ranges from 5:1 to 59:1,

11. The two-cycle ail additive of any of the praceding claims wherain the manocarboxylic acid acylating agent has a
carbon range of from 10 to 30 carbon atoms.

12. A two-cycle oil additive compasition comprising a major propartion of two-cycle ail and a minor amount of a twa-
cycle oil additive according to any of claims 1 to 11,

13. The two-cycle oil additive composition of claim 12, wherein the additive is present in an amount of from 3 wt.
percent to 20 wt. percant based on the weight of the composition.

14. The two-cycle oil composition of claim 12 or claim 13, further comprising at least one clefin polymer derived from
C, to Cy, clefins,

15. The two-cycle oil additive of claim 14, wherin the polyolefin is 3 polybutens.

16. The two-cycle oil composition according 1o any of claims 12 1o 14 further comprising a pour point depressant

selected from the group consisting of polyalkylacrylates; polyalkyimethacrylates; alkylfumarate-vinyl acetate co-
polymers.
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A. Charging 1o a heated and stirred reactor from 0 to SO parcent by volume of the total charge of acylating
agents;

B. Charging at least one polyalkylane polyamina;
C. Charging to the reactor the remaining acylating agents;

D. Refluxing at a temperature and for sufficient time to maximise amide/amine acyiation in the presence of
water;

E. Distilling at a temparature necessary to substantially remaove water and to an acid number of less than 10.

F. Stripping at temparature of from 150°C to 240°C to abtain a total acid number of lass than 10 and the tertiary
amina in the polyatkylene amine to total amina ratio is at least 0.7:1.

_ {8. A twa-cycle oil concentrate compasition for formulating two-cycle oil compositions comprising from 5% to 80% by
waight of a substantially inert organic solvent/diluent and from 10% to 95% by waight of a two-cycle cil additive -
as described in any of claims 1 to 11.
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ABSTRACT

The invention relates to a two-cycle oil additive,
compositions and concentrates containing said two-cycle oil
additive and methods of preparing and using the two-cycle
oil additive which comprises the reaction product of (A) at
least,K one high molecular weight acylating agent, (B) at
least one polyalkylenpolyamine and (C) at least one
monocarboxylic second acylating agent, wherein the molar
ratioco of the carboxylic acid acylating agent to the high
molecular weight acylating agent is at least 3:1 and
wherein the tertiary amine to total amine ratio of tke
reaction product is at least 0.7:1. The two-cycle oil °
additive of the invention are dispersant additives which
will improve engine cleanliness and which will
substantially avoid the formation of insolubie gel
agglomerants at low temperatures whicﬁ. ‘can adversely affect
engine performance.




