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Description 

This Invention relates to novel oil soluble dispersants useful as additives in fuel and lubricating oil compo­
sitions, Including concentrates containing said additives, and methods for their manufacture and use. 

s High molecular weight, oil soluble, mono- and poly-carboxylic acid esters, prepared by reaction of mono-
or poly-carboxylfc acid acylatlng reactants with the polyhydric alcohol pentaerythritol, have been prepared In 
the literature for use as dispersants in lubricants and fuels. Exemplary of these disclosures are U.S. Patent 
3, 708,522 wherein esters of polyisobutenyl substituted succinlc anhydride and pentaerythritol are post-treated 
with malelc anhydride to provide compositions useful as dispersants In lubricants and fuels. The reference also 

10 discloses that a preferred class of esters are prepared by reacting the mono- or polycarboxyllc acid acylating 
reactants with aliphatic alcohol containing up to 10 carbon atoms, and that this class of alcohols Includes 
glycerol, erythrltol, pentaerythritol, gluconlc acid, glyceraldehyde, glucose, arabinose, 1,7-heptanedlol, 2,4-
heptanedlol, 1,2,3-hexanetriol, 1,2,4-hexanetriol, 1,2,5,-hexanetrlol, 2,3,4,-hexanetriol, 1,2,3,-butanetrlol, 
1,2,4-butanetriol, quinic acid, 2,2,6,6-tetrakls-(hydroxymethyl)-cyclohexanol, 1, 10-decanediol, and digitalose, 

15 and the like. 
U.S. Patent 3,533,945 relates to lubricating oll additives prepared by reaction of certain polyhydroxy com­

pounds with recited amounts of a succlnlc acid producing compound, such as hydrocarbon substituted succinlc 
acids or anhydrldes thereof having at least 50 aliphatic carbon atoms in the hydrocarbon substltuent, and at 
least about 1 mole of a boron reactant. The polyhydroxy compounds are recited to be substituted by more than 

20 one hydroxy group per hydrocarbon radical, and polyhydrlc alcohols disclosed include 1,2-cyclohexanediol and 
1,3,5-cyclohexanetriol. 

U.S. Patent 4,209,411 relates to methylol poly ester derivatives of C12 to ~ hydrocarbon substituted suc­
cinlc anhydride or acid which are the equimolar reaction products of the C12 to ~ hydrocarbon substituted 
succlnic anhydride or acid and a cyclic poly(methylol) compound, which are disclosed to provide utility In fuels 

26 as rust Inhibitors, in automatic transmission fluids as copper corrosion Inhibitors, and In automotive, Industrial 
and lubricating oils as sludge dispersants, rust Inhibitors, friction reducers and copper alloy corrosion inhibitors. 
The cyclic poly(methylol) compounds are of the class consisting of 2,2,6,6-tetramethylol cyclohexanol, tetrahyd­
ro-3,3,5,5-tetrakis-(hydroxymethyl)-4-pyranol and telrahydro-3,3,5-tris-(hydroxymethyl)-5-methyl-4-pyranol 
and have the generic structural formula as follows : 
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wherein Y is -CH3 or -CH20H and X is -CH.r or-0-. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided an adduct of at last one mono- or poly- carboxylic acid 
acylatlng reagent and at least one heterocyclic polyol of the fonnula : 
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OH 

wherein R1, R2, R3 and R4 are the same or different and are selected from the group consisting ofH, alkyl and 
-CH(OH)R5, wherein R6 Is H or alkyl of from 1 to 1 O carbon atoms and X and Y are the same or different and 

10 are H or alkyl of from 1 to 10 carbon atoms, with the proviso that at least one of R1, R2, R3 and R' Is the -
CH(OH)R6 moiety, characterised In that said acylating reagent comprises a long chain hydrocarbon substituent 
of number average molecular weight from 700 to 5000. 

15 

The adducts of this invention have been found to provide improved dispersancy when used In lubricating 
oll compositions. 

Component A- Acylating Reagent 

The preferred acylating reagents useful in this invention comprise members selected from the group con­
sisting of long chain hydrocarbon substituted mono- and dicarboxylic acids or.their anhydrides, wherein said 

20 long chain hydrocarbon group is a polymer of a C2 to C10, e.g., C2 to C5 monoolefin, said polymer having a 
number average molecular weight of about 700 to about 5000. 

The long chain hydrocarbyl substituted dlcarboxylic acid producing material, e.g. acid or anhydride used 
In the Invention includes a long chain hydrocarbon, generally a polyolefin, substituted typically with an average 
of atleast about 0.8, usefully from about 1.0 to 2.0 (e.g. 1.0 to 1.6), preferably about 1.1 to 1~4 (e.g. 1.1 to 1.3) 

25 moles, per mole of polyolefin, of an alpha- or beta-unsaturated c, to C10 dlcarboxytlc acid, anhydride or ester 
thereof, such as fumaric acid, itaconlc acid, malelc acid, malelc anhydride, chloromalelc acid, dimethyl fuma­
rate, chloromalelc anhydride, acrylic acid, methacrylic acid, crotonlc acid, clnnamlc acid, and mixtures thereof. 

Preferred olefin polymers for reaction with the unsaturated dlcarboxylic acid anhydride or ester are polym­
ers comprising a major molar amount of C2 to C10, e.g. Ca to C6, monoolefin. Such oleflns include ethylene, 

30 propylene, butylene, isobutylene, pentene, octene-1, styrene, etc. The polymers can be homopolymers such 
as polyisobutylene, as well as copolymers of two or more of such olefins such as copolymers of: ethylene and 
propylene ; butylene and lsobutylene ; propylene and lsobutylene ; etc. Other copolymers Include those In 
which a minor molar amount of the copolymer monomers, e.g., 1 to 1 O mole %, Is a C4 to C18 non-conjugated 
diolefin, e.g., a copolymer of isobutylene and butadlene ; or a copolymer of ethylene, propylene and 1,4-hexa-

35 dlene ; etc. 
In some cases, the olefin polymer may be completely saturated, for example an .ethylene-propylene 

copolymer made by a Zlegler-Natta synthesis using hydrogen as a moderator to control molecular weight 
The olefin polymers will usually have number average molecular weights within the range of about 700 and 

about 5000, e.g. 700 to 3000, more usually between about 800 and about 2500, and will therefore usually have 
40 an average of from about 50 to 400 carbon atoms. Particularly useful olefin polymers have number average 

molecular weights within the range of about 800 and about 2500 with approximately one tennlnal double bond 
per polymer chain. An especially useful starting material for a highly potent dispersant additive made In accord­
ance with this invention Is polyisobutylene. 

Processes for reacting the olefin polymer with the c..._10 unsaturated dlcarboxyllc acid, anhydride or ester 
45 are known In the art. For example, the olefin polymer and the dicarboxyllc acid material may be simply heated 

together as disclosed in U.S. patents 3,361,673 and 3,401, 118 to cause a thennal "ene• reaction to take place. 
Alternatively, the olefin polymer can be first halogenated, for example, chlorinated or bromlnated to about 1 to 
8 wt.%, preferably 3 to 7 wt.% chlorine, or bromine, based on the weight of polymer, by passing the chlorine 
or bromine through the polyolefin at a temperature of60 to 250°C, e.g. 120 to 160°C. for about 0.5to10, pref-

so erably 1 to 7 hours. The halogenated polymer may then be reacted with sufficient unsaturated acid or anhydride 
at 100 to 250°C, usually about 180 to 220°C. for about 0.5 to 1 O hours, e.g. 3 to 8 hours, so the product obtained 
will contain an average of about 1.0 to 2.0 moles, preferably 1.1 to 1.4 moles, e.g. 1.2 moles, of the unsaturated 
acid per mole of the halogenated polymer. Processes of this general type are taught in U.S. Patents 3,087,436; 

. 3, 172,892; 3,272,746 and others. 
55 Alternatively, the olefin polymer, and the unsaturated acid material are mixed and heated while adding 

chlorine to the hot material. Processes of this type are disclosed In U.S. Patents 3,215,707; 3,231,587; 
3,912,764; 4,110,349; 4,234,435; and in U.K. 1,440,219. 

By the use of halogen, about 65 to 95 wt.% of the polyolefin, e.g. polyisobutylene will nonnally react with 
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the dicarboxylic acid material. Upon carrying out a thennal reaction without the use of halogen or a catalyst, 
then usually only about 50 to 85 wt. o/o of the polyisobutylene wHI react. Chlorination helps Increase the reactivity. 
For convenience, all of the aforesaid functionality ratios of dicarboxylic acid producing units to polyolefin, e.g. 
1.0 to 2.0, etc. are based upon the total amount of polyolefin, that is, the total of both the reacted and unreacted 

5 polyolefin, present in the resulting product formed in the aforesaid reactions. 

Component B - Heterocy-clic Polyol Reactant 

The heterocycllc polyol reactants useful In the present Invention comprise compounds of the formula (I) : 
10 

OH 

16 

wherein R1, R2, R3 and R4 are the same or different and are selected from the group consisting of H, alkyl and 
-CH(OH)(R6) wherein R5 is H or C1 to C10 alkyl, and wherein X and Y are the same or different and are H or 

20 alkyl of from 1 to 10 carbon atoms with the proviso that at least one of R1, R2, Ra and R4 is the -CH(OH)R5 
moiety. 

When R1, R2, Ra or R4 ls alkyl, the alkyl group will generally contain from 1 to 10 carbon atoms, preferably 
1 to 3 carbon atoms. Exemplary of such alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, 
3-methylbutyl, hexyl, nonyl, heptyl, decyl, isodecyl, and the like. 

25 The R& alkyl substituent In the -CH(OH)(R&) moiety may be straight chain or branched chain. Preferably 
R5 is C1 to C5 alkyl, with C1 to C3 alkyl being more preferred. Exemplary of such moieties are: -CH20H, -
CH(OH)CHa, -CH(OH)C2H5, -CH(OH)CaH1. -CH(OH)C4H9, -CH(OH)CsH11. -CH(OH)CeH13, -CH(OH)C1H1s• 
-CH(OH)CaHm -CH(OH)C11H111, -CH(OH)C10H2,, and the like. 

As indicated above, the heterocyclic polyols of this invention are such that at least one of R1, R2, R3 and 
30 R4 must be the -CH(OH)(R&) moiety. Preferably, the heterocycllc polyol of this invention will possess at least 

3, most preferably 4, such -(CnHz)OH moieties. Also, preferably at least two of R1 and R2 or R3 and R4 will each 
comprise the -CH(OH)R& moiety. 

Exemplary of heterocycllc polyols of this Invention are the following compounds : 
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Table I 

OH.__ ___ i:-CH3 
CH-CH3 
bH 

The heterocycllc poiyol reactants used in the process of this Invention can be prepared by conventional 
means, such as by a base-catalyzed condensation reaction between a ketone and aldehyde as described In 
U.S. Patent 4,209,411. The reaction of acetone and fonnaldehyde to fonn a tetra-(-CH(OH)R5)-substituted 
heterocyclic polyol ls believed to proceed through a noncyclic Intermediate, as illustrated In Equation (I) below. 

(I) 
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The reaction of higher aliphatic ketones with the aldehyde to fonn di· or trl+CH(OH)R5 group) substituted 
heterocyclic polyols, can be illustrated as Equations (II) and (Ill) : 

0 HOCH2 OH CH20H 
R•ce28ce3 + HCHO--iR·--b--~--b R. 

HOtH2 II ba20H 

0 R• OH CH20H ri I I I 
(R") 2CHCCH3 + HCHO-.,. R·---f--c---c---

HOCH2 ~ bH20H 

R• 

R• 

wherein R" is alkyl of from 1 to 1 o carbon atoms. 

C II I) 

OH 

(I I) 

The reaction of higher aldehydes with a ketone to fonn the heterocycllc polyol is illustrated In Equation IV. 

R•ceoH R•ceoH 
R•cao---a. R•-cs-b---~-b-----, I I I I fHOH 

OH R•ra HO a• 
OH R•ce 

a•cao)cH 
R•(HO)CH 

OH 

be 

CH(OH)-R• 

CH(OH)-R" 

(IV) 

so wherein R" Is as defined above. 
A preferred class of heterocyclic polyols are those of the fonnula (II) 
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wherein R1, R2, RS and R4 are each -CH(OH)R5 wherein Rs is H or c1 to Cs alkyl, and more preferably wherein 
Rs is H or C1 to C3 alkyl. 

Mixtures of any of the foregoing heterocyclic polyols can also be employed as reactant In the practice of 
the present Invention. 

Reaction Condition 

The formation of the novel dlspersants of the present invention can be effected by reacting the selected 
mono- or polycarboxylic acid acylatlng reagent and heterocycllc polyol, preferably in the presence of an Inert 

10 solvent, such as mineral oil, xylene or the like. The quantity of the acylating reagent which is used, relative to 
the heterocycllc polyol, can vary widely. Generally, the acylatlng reagent is used In an amount related to the 
molar equivalents of-CH(OH)R6 moieties In the selected heterocyclic polyol reactant. For example, when the 
heterocyclic polyol reactant comprises a molecule of Fonnula (I) or (II) wherein R1, R2, R3 and R4 are each 
-CH(OH)R6, the mono- or polycarboxylic acid acylating reagent will be generally used in an acylating reagent: 

15 heterocycllc polyol mole : mole ratio of from about 4 : 1 to 1 : 1, and preferably from about 1 : 1 to 2 : 1. While 
an excess of the acylating agent can be used if desired, this Is not essential to the present Invention. 

The mode of addition of reactants does not appear to affect product composition and convenience wlll usu­
ally dictate which reagent is added to the other. It is preferred that the reaction is carried out while sparglng 
the reactants (either neat or In an Inert solvent as discussed above) with an Inert gas such as nitrogen to remove 

20 water of condensation. Alternatively, If the reaction is carried out in an inert solvent, the reaction of the acylating 
reagent and heterocyclic polyol can be conducted under conditions which permit the removal of the water of 
condensation by entrainment In the selected low boiling inert solvent such as xylene. 

The reaction of the acylating reagent and heterocyclic polyol can be carried out at temperatures of froM 
about 130° to 220°C, and preferably from about 150 and 180°C. In addition, this reaction may be carried out 

25 If desired In the presence of a conventional esterificatlon catalyst, such as para-toluene sulfonic acid, zinc ace­
tate, stannous octanoate, tetrabutyl titanate, Amber1yst 15, and the like. The reaction will generally be carried 
out to completion as measured by collection of a stoichiometric amount of water of condensation or by Infrared 
analysis of the product, which Is indicated by maximum absorptions for ester functionality. 

The number average molecular weights of the novel products of this invention will of course depend on 
30 the particular reactants employed and the extent to which the product Is esterified. The esters formed by reac­

tion of the recited mono- or polycarboxyllc acid acylatlng reagent and heterocycllc polyols of this Invention, whe­
rein the polyol is substituted byfour-CH(OH)R& moieties and Is fully esterifled by the selected acylatlng reagent, 
will generally range from about 1500 to about 11,000 and preferably from about 1,800 to 5,000. The partially 
esterified products of this invention, wherein at least one free -CH(OH)R5 moiety per molecule of product 

35 remains after the reaction with the selected acylating reagent, will generally have number average molecular 
weights of from about 800 to 11,000, and preferably from about 900 to 5,000, and more preferably from about 
900 to 3,000. 
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The reaction of the acylatlng agent and heterocyclic polyol to form the novel dispersants of this Invention 
can be illustrated by the following Equation V : 

)' 
2 + 

wherein R' Is a long chain hydrocarbon as described above, such as polyisobutenyl having a number average 
molecular weight of from about 700 to 5000. 
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Preferably, however, the selected mono- or polycarboxylic acid acylatlng reagent Is used in an amount less 
than that which would stoichlometrlcally provide the carboxyllc acid generating groups sufficient to fully esterify 
the selected heterocyclic polyol, thereby producing a product having at least one free -(CH(OH)R& moiety (I.e., 
a partially esterified heterocycllc polyol). For example, Table II below describes the preferred and most prefer-

5 red relative amounts of the acylating agent and heterocyclic polyol for use in the present Invention, as illustrated 
by Equation VI. 
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TABLE II 

R' • long chain hydrocarbyl 
No. of Rl, No. of Rl, 
R2, R~ R2, Rl 

llal UIS gf •x• (1) groups • groups • 
-H or al k:z:l -CH (OH) RS Preferred Most Preferred 

3 0 o.s to 4 l to 2 

2 l l to 4 l to 2 

1 2 1 to 4 l to 2 

0 3 l to 4 l to 2 
(l) •x• as defined in Equation VI. 

It will be understood that product Ill represents partially esterlfied products when at least one of R1, R2 and 
R3 comprises a-CH{OH)RS moiety, and product IV represents partially esterified products when at least one 
of R1 and R2 comprises a -CH(OH)R& moiety. When at least one of R1, R2 and R3 are -CH(OH)R& Jn Equation 
VI, the product obtained will be principally in the fonn of structure IV wherein each acyl group of the acylatlng 

so agent Is reacted with a hydroxy group of the heterocyclic polyol. 

Post-Treatment 

The partially esterified products of this invention may be post-treated for incorporation of additional 
55 functionality onto the free -CH(OH)R5 group(s) thereof by reaction with carboxyllc acids, epoxldes, sulfates and 

the llke. Fully esterified carboxylic acid products of this invention {that is, products which are substantially free 
of free -CH(OH)R& groups but which contain one or more (generally one or two) free -COCH groups) may also 
be post-treated for Incorporation of additional functionality onto the free -COCH group(s) thereof by reaction 
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with polyols, carboxylic acids, epoxides, sulfates and the like. Such reactions can be perfonned as described 
in U.S. Patenls 3,533,945; 3,639,242; 3,708,522; 3,859,318; and 3,954,639, the disclosures of which are 
hereby incorporated by reference. 

Suitable monohydric and polyhydrlc alcohols which may be used as post-treating agents Include mono-
s hydrlc and polyhydrlc alcohols or aromatic compounds such as phenols and naphthols, etc. The polyhydrlc 

alcohols are the most preferred hydroxy compound and preferably contain from 2 to about 1 o hydroxy radicals, 
for example, ethylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, dipropylene glycol, and 
other alkylene glycols in which the alkylene radical contains from 2 to about 8 carbon atoms. Other useful 
polyhydric alcohols Include glycerol, mono-oleate of glycerol, monostearate of glycerol, monomethyl ether of 

10 glycerol, pentaerythritol, dlpentaerythritol, and mixtures thereof. 
The partially esterifled dispersant may also be treated with unsaturated alcohols such as ally! alcohol, cln­

namyl alcohol, propargyl alcohol, 1-cyclohexane-3-ol, and oleyl alcohol. Still other classes of the alcohols cap­
able of post-treating the partial esters of this invention comprise the ether-alcohols and amino-alcohols 
including, for example, the oxy-alkylene, oxy-arylene-, amlno-alkylene-, and amlno-arylene-substltuted 

15 alcohols having one or more oxy-alkylene, amlno-alkylene or amino-arylene oxy-arylene radicals. They are 
exemplified by Cellosolve, Carbltol, N,N,N',N'-tetrahydroxytrimethylene dlamine, and ether-alcohols having up 
to about 150 oxy-alkylene radicals In which the alkylene radical contains from 1 to about 8 carbon atoms. 

Exemplary of sultable hydroxyamines post-treatment agents are 2-amino-1-butanol, 2-amlno-2-methyl-1-
propanol, p-(beta-hydroxyethyl)-anll lne, 2-amino-1-propanol, 3-amino-1-propanol, 2-amlno-2-methyl-1,3-pro-

20 pane-dlol, 2-amlno-2-ethyl-1,3-propanediol, N-(beta-hydroxypropyl)-N'-(beta-amlno-ethyl)-plperazlne, 
lris(hydroxymethyl) amino-methane (also known as trismethylolaminomethane), 2-amlno-1-butanol, 
ethanolamlne, beta-(beta-hydroxythoxy)-ethylamlne, and the like. Mixtures of these or similar amines can also 
be employed. 

The partial ester dlspersants of this Invention can be further treated by boratfon as gener!JllY taught In U.S. 
25 Patent Nos. 3,087,936 and 3,254,025 (the entirety of which is Incorporated by reference). This is readily accom­

plished by treating the partial ester dispersant with a boron compound selected from the class consisting of 
boron oxide, boron halides, boron acids and esters of boron acids in an amount to provide from about 0.1 atomic 
proportion of boron for each mole of the partial ester dispersant to about 20 atomic proportions of boron for 
each atomic proportion of nitrogen of the partial ester dispersant. Usefully the dispersanls of the inventive com-

30 binatlon contain from about 0.05 to 2.0 weight percent, e.g., 0.05 to 0. 7 weight percent, boron based on the 
total weight of the partial sterlc dispersant. The boron, which appears to be in the product as dehydrated boric 
acid polymer (primarily (HB02)3), Is believed to attach to the dispersant hydroxyl group as ester salts, e.g., the 
metaborate salt of said ester. 

Treating ls readily carried out by adding from about 0.05 to 4, e.g., 1 to 3 weight percent (based on the 
35 weight of the partial ester dispersant of said boron compound, preferably boric acid which is most usually added 

as a slurry to the partial ester dispersant and heating with stirring at from about 135°C to 190°C, e.g., 140°C 
to 170°C, for from 1 to 5 hours followed by nitrogen stripping at said temperature ranges. Or, the boron treatment 
can be carried out by adding boric acid to the hot reaction mixture of the mono- or polycarboxylic acid acylating 
reagent and heterocyclic polyol reactant while removing water. 

40 The partial esters of this Invention can also be post-treated, if desired, with C6-C9 lactone, e.g., E-caprolac-
tone, by heating a mixture of the partial ester and lactone in a reaction vessel In the absence of a solvent at a 
temperature of about 50°C to about 200°C, more preferably to a temperature of about 75°C to about 180°C, 
and most preferably at about 90°C to about 160°C, for a sufficient period of time to effect reaction. Optionally, 
a solvent for the lactone, partial ester and/or the resulting adduct may be employed to control viscosity and/or 

45 the reaction rates. 
In one preferred embodiment of the invention, the C5-C9 lactone, e.g., E-caprolactone Is reacted with a par­

tial ester in a 1 : 1 mole ratio of caprolactone to partial ester. In practice, the ratio oflactone to partial ester may 
vary considerably as a means of controlling the length of the sequence of the lactone units in the adduct. For 
example, the mole ratio of lactone to partial ester may vary from about 10 : 1 to about 0.1 : 1 more preferably 

so from about 5 : 1 to about 0.2 : 1, and most preferably from about 2 : 1 to about 0.4 : 1. It is preferable to maintain 
the average degree of polymerization of the lactone monomer below about 100, with a degree of polymerization 
on the order of from about 0.2 to about 50 being preferred, and from about 0.2 to about 20 being more preferred. 
For optimum dispersant performance, sequences of from about 1 to about 5 lactone units In a row are preferred. 

Catalysts useful In the promotion of the lactone-partial ester reactions are selected from the group conslst-
55 ing of stannous octanoate, stannous hexanoate, stannous oxalate, tetrabutyl titanate, a variety of metal organic 

based catalyst acid catalysts and amine catalysts, as described on page 266, and forward in a book chapter 
authorized by R. D. Lundberg and E. F. Cox entitled "Kinetics and Mechanisms of Polymerization : Ring Open­
ing Polymerization", edited by Frisch and Reegen, published by Marcel Dekker in 1969, wherein stannous 
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octanoate Is an especially preferred catalyst. The catalyst is added to the reaction mixture at a concentration 
level of about 50 to about 10,000 parts per weight of catalyst per one million parts of the total reaction mixture. 

Exemplary of adducts fonned by reaction of partial ester dispersants of this Invention with lactones as above 
are those adducts illustrated by the following equation : 

(Eq. III) 

0 OH 

ll CH20H 

R'--CH--c--o--cH2 0 

I CH20H [0] CH2-C-O-CH2 + m 

II 
0 

0 OH [ 1CH2l50+-ll CH2-0 H 

R'--CH--C--O--CH2 

[ Tce2isof I H 

CH2-C-OCH2 

~ 
0 m 

wherein R' Is as described above. The reaction of such lactones with polyols is more completely described in 
35 copending U.S. application Serial No. 916,218, filed October 7, 1986, the disclosure of which is hereby lncor· 

porated by reference In Its entirety. 

THE COMPOSITIONS 

40 The novel dispersants of the present invention possess very good dispersant properties as measured 
herein in a wide variety of environments. Accordingly, the dispersants are used by incorporation and dissolution 
into an oleaginous material such as fuels and lubricating oils. When the dlspersants of this invention are used 
in normally liquid petroleum fuels such as middle distillates boiling from about 65° to 430°C., Including kerosene, 
diesel fuels, home heating fuel oil, jetfuels, etc., a concentration of the additive in the fuel In the range of typically 

45 from about 0.001 to about 0.5, and preferably 0.001 to about 0.1 weight percent, based on the total weight of 
the composition, wlll usually be employed. 

The dlspersants of the present invention find their primary utility in lubricating oil compositions which 
employ a base oil in which the additives are dissolved or dispersed. Such base oils may be natural or synthetic. 
Base oils suitable for use In preparing the lubricating oil compositions of the present Invention include those 

60 conventionally employed as crankcase lubricating oils for spark-ignited and compression·lgnlted lntemal com­
bustion engines, such as automobile and truck engines, marine and railroad diesel engines, and the like. Advan­
tageous results are also achieved by employing the dispersants of the present Invention in base oils 
conventionally employed in and/or adapted for use as power transmitting fluids such as automatic transmission 
fluids, tractor fluids, universal tractor fluids and hydraulic fluids, heavy duty hydraulic fluids, power steering 

65 fluids and the like. Gear lubricants, industrial oils, pump oils and other lubricating oil compositions can also 
benefit from the Incorporation therein of the dispersants of the present invention. 

Thus, the dispersants of the present invention may be suitably incorporated into synthetic base oils such 
as alkyl esters of dicarboxylic acids, polyglycols and alcohols ; polyalphaolefins, alkyl benzenes, organic esters 
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of phosphoric acids, polysillcone oil, etc. 
Natural base oils include mineral lubricating oils which may vary widely as to their crude source, e.g. 

whether parafflnlc, naphthenic, mixed, parafflnic-naphthenic, and the like ; as well as to their formation, e.g. 
distillation range, straight run or cracked, hydrofined, solvent extracted and the like. 

5 More speclflcally, the natural lubricating oil base stocks which can be used in the compositions of this Inven-
tion may be straight mineral lubricating oil or distillates derived from paraffinic, nap~thenlc, asphaltic, or mixed 
base crudes, or, if desired, various blended oils may be employed as well as residuals, particularly those from 
which asphaltlc constituents have been removed. The oils may be refined by conventional methods using acid, 
alkali, and/or clay or other agents such as aluminum chloride, or they may be extracted oils produced, for 

10 example, by solvent extraction with solvents of the type of phenol, sulfur dioxide, furfural, dlchlorodlethyl ether, 
nltrobenzene, crotonaldehyde, etc. 

The lubricating oil base stock conveniently has a viscosity of typically about 2.5toabout12, and preferably 
about 2.5 to about 9 est. at 100°C. 

Thus, the dispersants of this Invention can be employed In a lubricating oil composition which comprises 
15 lubricating oil, typically in a major amount, and the dispersants typically in a minor amount, which is effective 

to Impart enhanced dispersancy relative to the absence of the dispersants. Additional conventional additives 
selected to meet the particular requirements of a selected type of lubricating oll composition can be included 
as desired. 

The dispersants employed in this Invention are oil-soluble, dissolvable in oil with the aid of a suitable sol-
20 vent, or are stably dispersible materials. Oil-soluble, dlssolvable, or stably dispersible as that terminology Is 

used herein does not necessarily Indicate that the materials are soluble, dissolvable, miscible, or capable of 
being suspended in oil In all proportions. It does mean, however, that the dispersants, for Instance, are soluble 
or stably dispersible in oil to an extent sufficient to exert their Intended effect in the environment In which the 
oil Is employed. Moreover, the additional Incorporation of other additives may also permit Incorporation of higher 

25 levels of a particular dispersant, If desired. 
Accordingly, while any effective amount of the dispersant can be incorporated into the lubricating oil compo­

sition, it is contemplated that such effective amount be sufficient to provide said lube oil composition with an 
amount of the dispersant of typically from about 0.01 to about 10 (e.g., 0.1 to 8), and preferably from about 0.2 
to about 6 weight percent of the dispersant of this invention based on the weight of the active dispersant In 

30 said composition. 
Preferably, the dispersants of this Invention are used In an amount sufficient to provide fully formulated 

lubricating oil compositions containing from about 1 to 8 wt.% of the novel dispersants of this Invention. 
The dlspersants of the present Invention can be incorporated into the lubricating oil In any convenient way. 

Thus, they can be added directly to the oil by dispersing, or dissolving the same In the oil at the desired level 
35 of concentration. Such· blending can occur at room temperature or elevated temperatures. Alternatively, the 

dispersants may be blended with a suitable oil-soluble solvent and base oil to form a concentrate (e.g., 
"adpacks"), and then the concentrate may be blended with lubricating oil base stock to obtain the final formu­
lation. Such concentrates will typically contain from about 20 to about 80%, and preferably from about 25 to 
about 65%, by weight total active additive (that is, dispersant, and any other added additive, described below), 

40 and typically from about 80 to about 20%, preferably from about 60 to about 20% by weight base oll, based on 
the concentrate weight. 

The lubricating oil base stock for the dispersants of the present invention typically Is adapted to perform a 
selected function by the incorporation of additives therein to fonn lubricating oil compositions (i.e., formulations). 

Representative additional additives typically present in such formulations include viscosity modifiers, cor-
45 rosion inhibitors, other dispersants, oxidation inhibitors, friction modifiers, anti-foaming agents, anti-wear 

agents, pour point depressants, detergents, metal rust inhibitors and the like. 
The compositions of this invention can also be used with viscosity index (V.I.) improvers to form multi-grade 

automotive engine lubricating oils. Viscosity modifiers impart high and low temperature operability to the lub­
ricating oil and permit It to remain relatively viscous at elevated temperatures and also exhibit acceptable vis-

50 cosily or fluidity at low temperatures. Viscosity modifiers are generally high molecular weight hydrocarbon 
polymers Including polyesters. The viscosity modifiers may also be derivatized to include other properties or 
functions, such as the addition of dlspersancy properties. These oil soluble viscosity modifying polymers will 
generally have number average molecular weights of from 103 to 108, preferably 10' to 10s, e.g., 20,000 to 
250,000, as determined by gel permeation chromatography or osmometry. 

55 Examples of suitable hydrocarbon polymers Include homopolymers and copolymers of two or more mono-
mers of C2 to C30, e.g. ~ to C8 olefins, including both alpha olefins and Internal olefins, which may be straight 
or branched, aliphatic, aromatic, alkyl-aromatic, cycloallphatlc, etc. Frequently they will be of ethylene with Ca 
to C30 olefins, particularly preferred being the copolymers of ethylene and propylene. Other polymers can be 
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used such as polyisobutylenes, homopolymers and copolymers of C6 and higher alpha oleflns, atactic polyp­
ropylene, hydrogenated polymers and copolymers and terpolymers of styrene, e.g. with isoprene and/or 
butadiene and hydrogenated derivatives thereof. The polymer may· be degraded in molecular weight, for 
example by mastication, extrusion, oxidation or thermal degradation, and it may be oxidized and contain 

5 oxygen. Also Included are derivatized polymers such as post-grafted lnterpolymers of ethylene-propylene with 
an active monomer such as maleic anhydride which may be further reacted with an alcohol, or amine, e.g. an 
alkylene polyamlne or hydroxy amine, e.g. see U.S. Patent Nos. 4,089,794; 4,160,739; 4,137,185; or 
copolymers of ethylene and propylene reacted or grafted with nitrogen compounds such as shown In U.S. 
Patent Nos. 4,068,056 ; 4,068,058 ; 4, 146,489 and 4, 149,984. 

10 The preferred hydrocarbon polymers are ethylene copolymers containing from 15 to 90 wt.% ethylene, pref-
erably 30 to 80 wt% of ethylene and 10 to 85 wt.%, preferably 20 to 70 wt.% of one or more C3 to C28, preferably 
C3 to C18, more preferably C3 to C8, alpha-olefins. While not essential, such copolymers preferably have a deg­
ree of crystallinity of less than 25 wt.%, as detennlned by X-ray and differential scanning calorimetry. Copolym­
ers of ethylene and propylene are most preferred. Other alpha-olefins suitable In place of propylene to fonn 

15 the copolymer, or to be used in combination with ethylene and propylene, to form a terpolymer, tetrapolymer; 
etc., Include 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 1-nonene, 1-decene, etc.; also branched 
chain alpha-olefins, such as 4-methyl-1-pentene, 4-methyl-1-hexene, 5-methylpentene-1, 4,4-dlmethyl-1-pen­
tene, and 6-methylheptene-1, etc., and mixtures thereof. 

Terpolymers, tetra polymers, etc., of ethylene, said C3-28 alpha-olefin, and a non-conjugated diolefln or mlxt-
20 ures of such diolefins may also be used. The amount of the non-conjugated dlolefin generally ranges from about 

0.5 to 20 mole percent, preferably from about 1 to about 7 mole percent, based on the total amount of ethylene 
and alpha-olefin present. 

The polyester V.I. lmprovers are generally polymers of esters of ethylenically unsaturated C3 to C8 mono­
and dlcarboxyllc acids such as methacrylic and acrylic acids, maleic acid, maleic anhydride, fumaric acid, etc. 

25 Examples of unsaturated esters that may be used Include those of aliphatic saturated mono alcohols of at. 
least 1 carbon atom and preferably of from 12 to 20 carbon atoms, such as decyl acrylate, lauryl acrylate, stearyl 
acrylate, eicosanyl acrylate, docosanyl acrylate, decyl methacrylate, dlamyl fumarate, lauryl methacrylate, cetyl 
methacrylate, stearyl methacrylate, and the like and mixtures thereof. 

Other esters Include the vinyl alcohol esters of Ci to C22 fatty or mono carboxylic acids, preferably saturated 
30 such as vinyl acetate, vinyl laurate, vinyl palmitate, vinyl stearate, vinyl oleate, and the like and mixtures thereof. 

Copolymers of vinyl alcohol esters with unsaturated acid esters such as the copolymer of vinyl acetate with 
dialkyl fumarates, can also be used. 

The esters may be copolymerized with still other unsaturated monomers such as oleflns, e.g. 0.2 to 5 moles 
of CrC20 aliphatic or aromatic olefin per mole of unsaturated ester, or per mole of unsaturated acid or anhydride 

35 followed by esteriflcation. For example, copolymers of styrene with maleic anhydride esterified with alcohols 
and amines are known, e.g., see U.S. Patent 3,702,300. 

Such ester polymers may be grafted with, or the ester copolymerlzed with, polymerizable unsaturated nit­
rogen-containing monomers to Impart dispersancy to the V.I. improvers. Examples of suitable unsaturated nit­
rogen-containing monomers include those containing 4 to 20 carbon atoms such as amino substituted olefins 

4-0 as p-(beta-diethylaminoethyl)styrene ; basic nitrogen-containing heterocycles carrying a polymerizable 
ethylenically unsaturated substituent, e.g. the vinyl pyrldines and the vlnyl alkyl pyridines such as 2-vlnyl-5-ethyl 
pyridine, 2-methyl-5-vlnyl-pyridine, 2-vinyl-pyridine, 3-vlnyl-pyridine, 4-vinyl-pyridlne, 3--methyl-5-vinyl-pyri­
dine, 4-methyl-2-vlnyl-pyridine, 4-ethyl-2-vinyl-pyridine and 2-butyl-5-vinyl-pyridine and the like. 

N-vinyl lactams are also suitable, e.g., N-vinyl pyrrolldones or N-vinyl piperidones. 
45 The vinyl pyrrolidones are preferred and are exemplified by N-vinyl pyrrolidone, N-(1-methylvlnyl) pyrroll-

done, N-vinyl-5-methyl pyrrolidone, N-vlnyl-3,3-dimethylpyrrolidone, N-vlnyl-5-ethyl pyrrolldone, and the like. 
Corrosion inhibitors, also known as anti-corrosive agents, reduce the degradation of the metalllc parts con­

tacted by the lubricating oil composition. Illustrative of corrosion inhibitors are phosphosulfurized hydrocarbons 
and the products obtained by reaction of a phosphosulfurized hydrocarbon with an alkaline earth metal oxide 

so or hydroxide, preferably in the presence of an alkylated phenol or of an alkylphenol thioester, and also preferably 
in the presence of carbon dioxide. Phosphosulfurized hydrocarbons are prepared by reacting a suitable hyd­
rocarbon such as a terpene, a heavy petroleum fraction of a Ci to C8 olefin polymer such as polyisobutylene, 
with from 5 to 30 weight percent of a sulfide of phosphorus for 1/2 to 15 hours, at a temperature in the range 
of65° to 315°C. Neutralization of the phosphosulfurized hydrocarbon may be effected In the manner taught In 

55 U.S. Patent No. 1,969,324. 
Other dispersants which can be used in admixed with the novel dispersants of this·invention include any 

of the known ashless dispersants, such as (i) oil soluble salts, amides, imides, oxazollnes, esters or mixtures 
thereof of long.chain hydrocarbons substituted mono- and dicarboxylic acids or their anhydrldes; (Ii) low chain 
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aliphatic hydrocarbon having a polyamine attached directly thereto ; and (Iii) Mannich condensation products 
formed by condensing about a molar proportion of long chain hydrocarbon substituted phenol with about 1 to 
2.5 moles of formaldehyde and about 0.5 to 2 moles of polyalkylene polyamlne. The long chain hydrocarbon 
In (I), (ii) and (Iii) corresponds to the long chain hydrocarbons discussed above. Exemplary of a specially pre-

s ferred other dispersants are long chain hydrocarbons succlnlmldes, such as polyisobutylene succlnlmides, 
which are derived from polyalkylene polyamines, particularly polyalkylene polyamines containing from 5 to 9 
nitrogen atoms and-CH2CH:r groups as the alkylene moiety. Such as~less dispersants are more particularly 
described In U.S. Patent4,502,970 which is hereby incorporated by reference. 

Oxidation-inhibitors reduce the tendency of mineral oils to deteriorate in service which deterioration can 
10 be evidenced by the products of oxidation such as sludge and varnish-like deposits on the metal surfaces and 

by viscosity growth. Such oxidation Inhibitors include alkaline earth metal salts of alkylphenol-sulfldes and -
thioesters having preferably C6 to C12 alkyl side chains (e.g., calcium nonylphenol sulfide, barium t-octylphenyl 
sulfide), dloclylphenylamine, phenylalphanaphthylamine, phosphosulfurized or sulfurlzed hydrocarbons, etc. 
Preferred oxidation inhibitors are copper antioxidants which are oil soluble copper compounds. The copper 

1s compound may be In the cuprous or cupric form. The copper may be In the form of the copper dihydrocarbyl 
thlo- or dithio-phosphates. Alternatively the copper may be added as the copper salt of a synthetic or natural 
carboxylic acid. Examples Include C10 to C18 fatty acids such as stearic or palmitic, but unsaturated acids such 
as olelc or branched carboxylic acids such as napthenlc acids of molecular weight from 200 to 500 or synthetic 
carboxylic acids are preferred because of the improved handling and solubility properties of the resulting copper 

20 carboxylates. Also useful are oil soluble copper dlthiocarbamates of the general fonnula (R7RBNCSS)nCu 
(where n is 1 or 2 and R7 and RB are the same or different hydrocarbyl radicals containing from 1 to 18 and 
preferably 2 to 12 carbon atoms and Including radicals such as alkyl, alkenyl, aryl, aralkyl, alkaryl and cyc­
loaliphatic radicals. Particularly preferred as R7 and RB groups are alkyl groups of 2 to 8 carbon atoms. Thus, 
the radicals may, for example, be ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, amyl, ~-hexyl, 1-hexyl, n-

25 heptyl, n-octyl, decyl, dodecyl, octadecyl, 2-ethylhexyl, phenyl, butylphenyl, cyclohexyl, methylcyclopentyl, pro­
penyl, butenyl, etc. In order to obtain oil solubility, the total number of carbon atoms (i.e, R7 and RB) will generally 
be about 5 or greater. Copper sulphonates, phenates, and acetylacetonates may also be used. 

Exemplary of useful copper compounds are copper (cu• and/or Cu") salts of alkenyl succlnlc acids or an hyd­
rides. The salts themselves may be basic, neutral or acidic. They may be formed by reacting (a) any of the 

30 materials discussed above In the Acylating Reagent section, which have at least one free carboxyllc acid group 
with (b) a reactive metal compound. Suitable reactive metal compounds Include those such as cupric or cuprous 
hydroxides, oxides, acetates, borates, and carbonates or basic copper carbonate. Examples are Cu salts of 
polylsobutenyl succlnic anhydride (hereinafter referred to as Cu-Pl BSA), and Cu salts of polylsobutenyl succlnlc 
acid. Preferably, the selected metal employed Is its divalent form, e.g., Cu+2. The preferred substrates are 

35 polyalkenyl succinicaclds in which the alkenyl group has a molecular weight greater than about700. The alkenyl 
group desirably has a Mn from about 900 to 1400, and up to 2500, with a Mn of about 950 b!!!lng most preferred. 
Especially preferred are Cu salts of polyisobutylene succinic acid (PIBSA). These materials may desirably be 
dissolved In a solvent, such as a mineral oil, and heated In the presence of a water solution (or slurry) of the 
metal bearing material. Heating may take place between 70° and about 200°C. Temperatures of 110° to 140°C 

40 are entirely adequate. It may be necessary, depending upon the salt produced, not to allow the reaction to 
remain at a temperature above about 140°C for an extended period of time, e.g., longer than 5 hours, or decom­
position of the salt may occur. 

The copper antioxidants (e.g., Cu-PIBSA, Cu-oleate, or mixtures thereof) will be generally employed in an 
amount of from about 50-500 ppm by weight of the metal, in the final lubricating or fuel composition. 

45 Rust inhibitors which may be employed in this invention Include non-ionic surfa_ctants such as polyoxyal-
kylene polyols and esters thereof and anionic surfactants such as alkyl and alkylene earth metal salts of alkyl 
sulfonlc acids. 

Friction modifiers serve to impart the proper friction characteristics to lubricating oil compositions such as 
automatic transmission fluids. 

60 Representative examples of suitable friction modifiers are found in U.S. Patent No. 3,933,659 which dis-
closes fatty acid esters and amides; U.S. Patent No. 4, 176,074 which describes molybdenum complexes of 
polyisobutenyl succinlc anhydride-amino alkanols ; U.S. Patent No. 4, 105,571 which discloses glycerol esters 
of dlmerized fatty acids ; U.S. Patent No. 3, 779,928 which discloses alkane phosphonlc acid salts ; U.S. Patent 
No. 3, 778,375 which discloses reaction products of a phosphonate with an oieamide ; U.S. Patent No. 

55 3,852,205 which discloses S-carboxy-alkylene hydrocarbyl succlnimide, S-carboxyalkylene hydrocarbyl suc­
cinamic acid and mixtures thereof; U.S. Patent No. 3,879,306 which discloses N-(hydroxy-alkyl) alkenyl-suc­
clnamlc acids or succinimides ; U.S. Patent No. 3,932,290 which discloses reaction products of dl-(lower alkyl) 
phosphites and epoxides ; and U.S. Patent No. 4,028,258 which discloses the alkylene oxide adduct or phos-
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phosulfurized N-{hydroxyalkyl) alkenyl succinimides. The disclosures of the above references are herein incor­
porated by reference. The most preferred friction modifiers are succinate esters, or metal salts thereof, of hyd­
rocarbyl substituted succlnic acids or anhydrides and thiobis alkanols such as described In U.S. Patent No. 
4,344,853. 

5 Pour point depresssants lower the temperature at which the fluid will flow or can be poured. Such depress-
ants are well known. Typical of those additives which usefully optimize the low temperature fluidity of the fluid 
are Ca-C18 dlalkylfumarate vinyl acetate copolymers, polymethacrylates, and wax napthalene. 

Foam control can be provided by an antlfoamant of the polysiloxane type, e.g. silicone oil and polydlmethyl 
siloxane. 

10 Anti-wear agents, as their name implies, reduce wear of metal parts. Representative of conventional anti-
wear agents are zinc dihydrocarbyldithiophosphates, e.g., wherein the hydrocarbyl groups are the same or dif­
ferent and are C1 to C18 (preferably C2 to C1i) alkyl, alkenyl, aryl, alkaryl, aralkyl and cycloalkyl. 

Detergents and metal rust Inhibitors include the metal salts of sulphonic acids, alkyl phenols, sulfurized 
alkyl phenols, alkyl sallcylates, naphthenates and other oil soluble mono- and dl-carboxyllc acids. Highly basic 

15 {that is, overbased) metal salts, such as highly basic alkaline earth metal sulfonates (especially Ca and Mg 
salts) are frequently used as detergents. 

The highly basic alkaline earth metal sulfonates are usually produced by heating a mixture comprising an 
oil-soluble alkaryl sulfonlc acid with an excess of alkaline earth metal compound above that required for com­
plete neutralization of the sulfonic and thereafterfonning a dispersed carbonate complex by reacting the excess 

20 metal with carbon dioxide to provide the desired overbaslng. The sulfonic acids are typically obtained by the 
sulfonation of alkyl substituted aromatic hydrocarbons such as those obtained from the fractionation of pet­
roleum by distillation and/or extraction or by the alkylatlon of aromatic hydrocarbons as, for example, th9se 
obtained by alkylating benzene, toluene, xylene, naphthalene, diphenyl and the halogen derivatives such as 
chlorobenzene, chlorotoluene and chloronaphthalene. The alkylation may be carried out in the presence of a 

25 catalyst with alkylating agents having from about 3 to more than 30 carbon atoms such as, for example, 
haloparaffins, olefins that may be obtained by dehydrogenation of paraffins, polyoleflns as, for example, polym­
ers from ethylene, propylene, etc. The alkaryl sulfonates usually contain from about 9 to about 70 or more car­
bon atoms, preferably from about 16 to about 50 carbon atoms per alkyl substituted aromatic moiety. 

The alkaline earth metal compounds which may be used In neutralizing these alkaryl sulfonlc acids to pro-
30 vide the sulfonates Includes the oxides and hydroxides, alkoxldes, carbonates, carboxylate, sulfide, hydrosul­

fide, nitrate, borates and ethers of magnesium, calcium, and barium. Examples of calcium oxide, calcium 
hydroxide, magnesium acetate and magnesium borate. As noted, the alkaline earth metal compound Is used 
In excess of that required to complete neutralization of the alkaryl sulfonic acids. Generally, the amount ranges 
from about 100 to 220%, although it Is preferred to use at least 125% of the stoichiometric amount of metal 

35 required for complete neutralization. 
The preparation of highly basic alkaline earth metal alkaryl sulfonates are generally known as earlier Indi­

cated such as In U.S. 3, 150,088 and 3, 150,089 wherein overbaslng is accomplished by hydrolysis of the al­
koxide-carbonate complex with the alkaryl sulfonate in a hydrocarbon solvent-diluent oil. It is preferable to use 
such a hydrocarbon solvent-diluent oil for the volatile by-products can be readily removed leaving the rust lnhibi-"° tor additive In a carrier, e.g., Solvent 150N lubricating oil, suitable for blending into the lubricating oil compo­
sition. For the purpose of this invention, a preferred alkaline earth sulfonate is magnesium alkyl aromatic 
sulfonate having a total base number ranging from about 300 to about 400 with the magnesium sultanate con­
tent ranging from about 25 to about 32 wt. o/o based upon the total weight of the additive system dispersed In 
Solvent 150 Neutral Oil. 

45 Polyvalent metal alkyl salicylate and naphthenate materials are known additives for lubricating oil compo-
sitions to improve their high temperature perfonnance and to counteract deposition of carbonaceous matter on 
pistons (U.S. Patent 2,744,069). An Increase In reserve basicity of the polyvalent metal alkyl salicylates and 
naphthenates can be realized by utillzing alkaline earth metal, e.g., calcium, salts of mixtures of Ca-Ca alkyl 
salicylates and phenates (see U.S. Patent 2,7 44,069) or polyvalent metal salts of alkyl salicylic acids, said acids 

so obtained from the alkylation of phenols followed by phenation, carboxylation and hydrolysis (U.S. Patent 
3,704,315) which could then be converted Into highly basic salts by techniques generally known and used for 
such conversion. The reserve baslclty of these metal-containing rust inhibitors is usefully at TBN levels of bet­
ween about 60 and 150. Included with the useful polyvalent metal salicylate and napththenate materials are 
the methylene and sulfur bridged materials which are readily derived from alkyl substituted salicylic or 

55 naphthenic acids or mixtures of either or both with alkyl substituted phenols. Basic sulfurized sallcylates and 
a method for their preparation Is shown in U.S. Patent 3,595,791. 

For purposes of this disclosure the salicylate/naphthenate rust inhibitors are the alkaline earth (partlculariy 
magnesium, calcium, strontium and barium) salts of the aromatic acids having the general fonnula : 

14 

c 



EP 0 288 324 B1 

HOOC-ArR9-Xy(ArR90H)n (VI) 

5 where Ar Is an aryl radical of 1 to 6 rings, R9 is an alkyl group having from about 8 to 50 carbon atoms, preferably 
12 to 30 carbon atoms (optimatlcally about 12), Xis a sulfur (-S-) or methylene (-CHr) bridge, y Is a number 
from 0 to 4 and n is a number from 0 to 4. 

Preparation of the overbased methylene bridged salicylatephenate salt Is readily carried out by conven­
tional techniques such as by alkylation of a phenol followed by phenation, carboxylation, hydrolysis, methylene 

10 bridging a coupling agent such as an alkylene dihalide followed by salt formation concurrent with carbonation. 
An overbased calcium salt of a methylene bridged phenol-salicylic acid of the general formula ; 

15 OH OH 

HOOC CH2-¢ (VII) 

1-4 
20 

C12H25 C12H25 

with a TBN of 60 to 150 is representative of a rust-inhibitor highly useful In this invention. 
25 The sulfurized metal phenates can be considered the "metal salt of a phenol sulfide" which thus refers to 

a metal salt, whether neutral or basic, of a compound typified by the general formula : 

30 

35 

n OR 

wherein x = 1 or 2, n = 0, 1 or 2, or a polymeric form of such a compound, where RB Is an alkyl radical, n and 
40 x are each Integers from 1 to 4, and the average number of carbon atoms In all of the RB groups is at least 

about 9 In order to ensure adequate solubility in oil. The individual R8 groups may each contain from 5 to 40, 
preferably 8 to 20, carbon atoms. The metal salt Is prepared by reacting an alkyl phenol sulfide with a sufficient 
quantity of metal containing material to impart the desired alkalinity to the sulfurized metal phenate. 

Regardless of the manner in which they are prepared, the sulfurized alkyl phenols which are useful contain 
45 from about 2 to about 14% by weight, preferably about 4 to about 12 wt% sulfur based on the weight of sul­

furized alkylphenol. 
The sulfurized alkyl phenol is converted by reaction with a metal containing material including oxides, hyd­

roxides and complexes In an amount sufficlentto neutralize said phenol and, If desired, to overbase the product 
to a desired alkalinity by procedures well known In the art Preferred is a process of neutralization utilizing a 

so solution of metal in a glycol ether. 
The neutral or normal sulfurized metal phenates are those In which the ratio of metal to phenol nucleus Is 

about 1 ; 2. The •overbased" or "basic" sulfurized metal phenates are sulfurized metal phenates wherein the 
ratio of metal to phenol is greater than that of stoichiometry, e.g., basic sulfurized metal dodecyl phenate has 
a metal content up to and greater than 100% in excess of the metal present in the corresponding normal sul-

55 furized metal phenates wherein the excess metal is produced in oil-soluble or dispersible form (as by reaction 
with CO.z). 

According to a preferred embodiment the invention therefore provides a crankcase lubricating composition 
also containing from 2 to 8000 parts per million of calcium or magnesium. 
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The magnesium and/or calcium is generally present as basic or neutral detergents such as the sulphonates 
and phenates, our preferred additives are the neutral or basic magnesium or calcium sulphonates. Preferably 
the oils contain from 500 to 5000 parts per million of calcium or magnesium. Basic magnesium and calcium 
sulfonates are preferred. 

5 These compositions of our invention may also contain other additives such as those previously described, 
and other metal containing additives, for example, those containing barium and sodium. 

The lubricating composition of the present invention may also include copper lead bearing corrosion inhibi­
tors. Typically such compounds are the thiadiazole polysulphldes containing from 5 to 50 carbon atoms, their 
derivatives and polymers thereof. Preferred materials are the derivatives of 1,3,4 thiadiazoles such as those 

10 described in U.S. Patents2,719,125; 2,719, 126; and 3,087,932; especially preferred is the compound2,5-bls 
(t-octadithlo)-1,3,4 thiadiazole commercially available as Amoco 150. Other similar materials also suitable are 
described in U.S. Patents 3,821,236; 3,904,537; 4,097,387; 4,107,059; 4,136,043; 4,188,299; and 
4,193,882. 

Other suitable additives are the thio and polythlo sulphenamides of thiadiazoles such as those described 
15 In U.K. Patent Specification 1,560,830. When these compounds are included in the lubricating composition, 

we prefer that they are present In an amount from 0.01 to 10, preferably 0.1 to 5.0 weight percent based on 
the weight of the composition. 

Some of these numerous additives can provide a multiplicity of effects, e.g. a dispersant-oxidation inhibitor. 
This approach Is well known and need not be further elaborated herein. . 

20 Compositions when containing these conventional additives are typically blended Into the base on in 

25 

30 

35 

40 

amounts effective to provide their normal attendant function. Representative effective amounts of such addi­
tives (as the respective active Ingredients) in the fully formulated oll are illustrated as follows : 

Preferred Broad 
Come!'sl tlons Wt.t A.I. Wt.t A.I. 
Viscosity Modifier· 0.01-4 .01-12 
Detergents/Rust Inhibitors 0.01-3 .01-20 
Corrosion Inhibitor .01-1.s • Ol-5 

: 
Oxidation Inhibitor .01-1.s .01-s 
Dispersant .01-a .01-20 
Pour Point Depressant .01-1.s .Ol-5 
Anti-Foaming Aqents .001-0.15 .001-3 
Anti-Wear Agents .001-1.s .001-s 
Frlctlon Modifiers .01-1.s .01-s 
Mineral Oil Base Balance Balance 

When other additives are employed, It may be desirable, although not necessary, to prepare additive con­
centrates comprising concentrated solutions or disperions of one or more of the dispersant, anti-rust compound 

45 and copper antioxidant used In the mixtures of this invention (in concentrate amounts hereinabove described), 
together with one or more of said other additives (said concentrate when constituting an additive mixture being 
referred to herein as an additive-package) whereby several additives can be added simultaneously to the base 
oil to form the lubricating oil composition. Dissolution of the additive concentrate Into the lubricating oil may be 
facilitated by solvents and by mixing accompanied with mild heating, but this is not essential. The concentrate 

so or additive-package wlll typically be formulated to contain the additives In proper amounts to provide the desired 
concentration In the final formulation when the additive-package is combined with a predetermined amount of 
base lubricant. Thus, the additive mixture of the present invention can be added to small amounts of base oil 
or other compatible solvents along with other desirable additives to form additive-packages containing active 
Ingredients In collective amounts of typlcally from about 2.5 to about 90%, and preferably from about 15 to about 

55 75%, and most preferably from about 25 to about 60% by weight additiv9s in the appropriate proportions with 
the remainder being base oil. 

The final formulations may employ typically about 1 wt% of the additive-package with the remainder being 
base oil. 
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All of said weight percents expressed herein are based on active ingredient (A.I.) content of the additive, 
and/or upon the total weight of any additive-package, or formulation which will be the sum of the A.I. weight of 
each additive plus the weight of total oil or diluent. 

This invention will be further understood by reference to the following examples, wherein all parts and per-
5 centages are by weight, unless otherwise noted and which Include preferred embodiments of the Invention. 

10 

EXAMPLE 1 

Part A 

A polyisobutenyl succinic anhydride (PIBSA) having a SA: PIB ratio of about 1.3 succlnlc anhydride (SA) 
moieties per polyisobutylene (PIB) molecule (the PIB moieties having a Mn of about 1300) was amlnated by 
reaction In S100N mineral oil with a commercial grade of polyethyleneamlne (herein also referred to generically 
as a polyalkylene amine or PAM), which was a mixture of polyethyleneamlnes averaging about 5 to 7 nitrogens 

15 per molecule, to form a polylsobutenyl succinlmide containing about 1.46 wt% nitrogen (50 wt.% a.I. In 51 DON 
mineral oll). 

Part B - Boration 

20 A portion of the product of Part A was reacted with boric acid to provide a S1 OON solution containing a 

25 

borated polylsobutenyl succlnimide having a nitrogen content of about 1.46 wt.%, a boron content of 0.36 wt.% 
(50% al). 

EXAMPLE2 

Part A (PIBSA 52) 

A polyisobutenyl succlnic anhydride (PIBSA) having a SA: PIB ratio of about 1.1 succinlc anhydride (SA) 
moieties per polyisobutylene (PIB) molecule (the PIB moieties having a Mn of about2200 was amlnated by reac-

30 lion in S100N mlneral oil with a commercial grade of polyethyleneamlne (herein referred to as PAM) which was 
a mixture of polyethyleneamines, averaging about 5 to 7 nitrogens per molecule, to fonn a polylsobutenyl suc­
clnimide containing about 0.99 wt.% nitrogen. 

35 

Part B - Boration 

A portion of the product of Part A was reacted with boric acid, then cooled and filtered to give a S100N 
solution containing (50% ai) to provide borated polyisobutenyl succinimide having a nitrogen content of about 
0.98 wt.%, a boron content of about 0.25 wt.%, and 50 wt.% of unreacted PIB and mineral oil (S100N). 

40 EXAMPLE 3 

Part A {PIBSA 112) 

A polyisobutenyl succinic anhydride (PIBSA) having a SA: PIB ratio of about 1.04 succinic anhydride (SA) 
45 moieties per polyisobutylene (PIB) molecule (the PIB moieties having a Mn of about 900) was amfnated by reac­

tion in S100N mineral oil with a commercial grade of polyethyleneamine (herein also referred to generically as 
a polyalkylene amine or PAM), which was a mixture of polyethyleneamines averaging about 5 to 7 nitrogens 
per molecule, to form a polylsobutenyl succlnlmide containing about 1.56 wt% nitrogen (50 wt.% a.I. in 51 OON 
mineral oil). 

50 

Part B - Boration 

A portion of the product of Part A was reacted with boric acid to provide a 51 OON solution containing a 
borated polylsobutenyl succinimlde having a nitrogen content of about 1.56 wt.%, a boron content of 0.40 wt.% 

55 (50% ai) and 50 wt.% of unreacted PIBSA and mineral oil (S100N). 

17 
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EXAMPLE4 

Part A.- Preparation of AEH [tetrah~ro--3,3,5,5-tetrakis (hydroxymethyl)-4 pyranolJ "Anhydroenneaheptltol" 

5 Seventy-four grams (one mole) of calcium hydroxide was added with stirring to a mixture of 116 g (2 moles) 
of acetone and 485 g (16.2 moles) paraformaldehyde in 1 liter of water. External heat was applied to 40°C to 
initiate the reaction which is exothermic. The reaction was not allowed to exceed 55°C and was kept at this 
temperature for 2 hours. The almost clear solution was neutralized with approximately 80 g of cone. H2S04, 

followed by the addition of 1 mole of oxalic acid. 
10 The white solid was filtered and the filtrate stripped under vacuum. The residue was dissolved In methanol 

15 

and filtered. This filtrate was vacuum evaporated to yield 375 g of crude product. The yield was 85%. The hyd­
roxyl number of the product was 1029 mgs KOH per g of sample (theoretical value ls 1261). 

PartB 

A polyisobutenyl succinic anhydride (PIBSA) having a SA : PIB ratio of about 1.3 succlnlc anhydride (SA) 
moieties per polyisobutylene (PIS) molecule of average molecular weight {Mn) of about 1300 was reacted with 
(telrahydro--3,3,5,5-tetrakis(hydroxymethyl)-4 pyranol] by mixing 324.6 g (0.2 mole, 59% ai) with 44.4 g (0.2 
mole) of AEH prepared as in Part A above, and 107 g of mineral oil S150N mineral oil in the presence of 0.1 

20 g of p-toluene sulfonlc acid. The reaction mixture was then heated to 180°C while stirring under nilrogen blanket. 
The temperature was kept at 180°C for 4 hours while nitrogen sparging. 

The progress of the reaction was followed by taking aliquots (about 0.25 cc) of the reaction mixture to which 
aliquots there was added an excess of diethyl amine (about 0.5 cc) at room temperature to convert any free 
carboxylic acid to the carboxylate anion, after which the unreacted diethyl amine was evaporated under N2• 

25 The disappearance of carboxylate anion was followed by infrared. The oil solution was then filtered and col­
lected. Infrared analysis of the filtered product by the above method showed slrong hydroxyl and ester carbonyl 
absorption bands, and the absence of carboxylate absorption bands. 

30 

EXAMPLES 

The procedure of Example 4, Part B was repeated, and a polyisobutylene succlnic anhydride (PIBSA) 414.8 
g (0.20 mole, 78% ai) having a SA : PIB ratio of 1.09 succinlc anhydride {SA) moieties per polyisobutylene {PIB) 
molecules of an average molecular weight (Mn) of 2250 was mixed with 44.4 g (0.2 mole) of AEH (prepared as 
In Example 4, Part A), 277 g of diluent oll (S150N) and oil of p-toluene sulfonic acid. The reaction mixture was 

35 then heated to 180°C while stirring under nitrogen and kept at this temperature for four hours while nitrogen 
stripping. The filtered product gave an infrared spectra with strong hydroxyl and ester carbonyl absorption 
bands, and a substantial absence of carboxylate absorption bands was observed. 

EXAMPLES 

The following lubricating oil compositions were prepared using the dispersants of Examples 4 and 5 and 
the polyisobutenyl succlnimide dispersants of Example 1, Part B ; Example 2, Part B ; and Example 3, Part B. 
The resulting compositions were then tested for sludge inhibition (via the SIB test) and varnish Inhibition (via 
the VIB test), as described below. 

45 The SIB test has been found, after a large number of evaluations, to be an excellent test for assessing the 
dispersing power of lubricating oil dispersant additives. 

The medium chosen for the SIB test was a used crankcase mineral lubricating oil composition having an 
original viscosity of about 325 SUS at 38°C that had been used in a taxicab that was driven generally for short 
!rips only, thereby causing a buildup or a high concentration of sludge precursors. The oil that was used con-

50 tained only a refined base mineral lubricating oil, a viscosity index Improver, a pour point depressant and zinc 
dialkyldithiophosphate anti-wear additive. The oil contained no sludge dispersant. A quantity of such used oil 
was acquired by draining and refilling the taxicab crankcase at 1000-2000 mile intervals. 

The SIB test is conducted in the following manner: the aforesaid used crankcase oil, which Is milky brown 
in color, Is freed of sludge by centrifuging for one hour at about 39,000 gravities (gs.). The resulting clear bright 

55 red supernatant oil is then decanted from the insoluble sludge particles thereby separated out. However, the 
supernatant oil still contains oil-soluble sludge precursors which on heating under the conditions employed by 
this test will tend to form additional oil-Insoluble deposits of sludge. The sludge inhibiting properties of the addi­
tives being tested are determined by adding to portions of the supernatant used oil, a small amount, such as 

18 
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0.5, 1 or 2 weight percent, of the particular additive being tested. Ten grams of each blend being tested are 
placed in a stainless steel centrifuge tube and are heated at 135°C for 16 hours in the presence of air. Following 
the heating, the tube containing the oil being tested is cooled and then centrifuged for about 30 minutes at room 
temperature at about 39,000 gs. Any deposits of new sludge that form in this step are separated from the oil 

5 by decanting the supernatant oil and then carefully washing the sludge deposits with 25 ml of heptane to remove 
all remaining oil from the sludge and further centrifuging. The weight of the new solid sludge that has been for­
med in the test, in milllgrams, Is determined by drying the residue and weighing it. The results are reported as 
amount of precipitated sludge in comparison with the precipitated sludge of a blank not containing any additional 
additive, which blank Is normalized to a rating of 10. The less new sludge precipitated in the presence of the 

10 additive, the lower the SIB value and the more effective is the additive as a sludge dispersant. In other words, 
if the additive gives half as much precipitated sludge as the blank, then it would be rated 5.0 since the blank 
will be normalized to 10. 

The VIB test was used to determine varnish Inhibition. Here, each test sample consisted of 10 grams of 
lubricating oil containing a small amount of the additive being tested. The test oil to which the additive Is admixed 

15 Is of the same type as used in the above-described SIB test. Each ten gram sample was heat soaked overnight 
at about 140°C and thereafter centrifuged to remove the sludge. The supernatant fluid of each sample was sub­
jected to heat cycling from about 150°C to room temperature over a period of 3.5 hours at a frequency of about 
2 cycles per minute •. During the heating phase, gas which was a mixture of about 0. 7 volume percent S02, 1.4 
volume percent NO and balance air was bubbled through the test samples. During the cooling phase, water 

20 vapor was bubbled through the test samples. At the end of the test period, which testing cycle can be repeated 
as necessary to determine the inhibiting effect of any additive, the wall surfaces of the test flasks In which the 
samples were contained are visually evaluated as to the varnish inhibition. The amount ofVarnlsh Imposed on 
the walls is rated to values of from 1 to 11 with the higher number being the greater amount of varnish, In com­
parison with a blank with no additive that was rated 11. 

25 10.00 grams of SIB test oil were mixed with 0.05 grams of the products of the Examples as described in 
Table II above and tested in the aforedescribed SIB and VIB tests. 

The test results are summarized below in Table Ill. 

TABLE III 
30 

Dispersant 
Test Sam2le Additive (Wt.%) .ill.... m 
Control None o.s 10 ll 

35 A Ex. 1, Part B o.s 3.08 s 
8 Ex. 2. Part B o.s 2.94 5 
c Ex. 3, Part B o.s J.79 7 
D(Invantlon) Ex. 4 o.s 2.90 3 
E(Invention) Ex. 5 o.s 2.07 3.5 

It is therefore seen that the novel dispersants of this invention provide greatly improved varnish exhibition 
45 and sludge dispersing ability as compared to conventional polylsobutenyl succlnlmide dispersants. 

50 

The principles, preferred embodiments, and modes of operation of the present invention have been des­
cribed In the foregoing specification. The invention which is intended to be protected herein, however, Is not 
to be construed as limited to the particular fonns disclosed, since these are to be regarded as lllustratlve rather 
than restrictive. 

Cl alms 

1. An adduct of at last one mono- or polycarboxylic acid acylating reagent and at least one heterocyclic 
56 polyol of the fonnula : 
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0.5, 1 or 2 weight percent, of the particular additive being tested. Ten grams of each blend being tested are 
placed in a stainless steel centrifuge tube and are heated at 135°C for 16 hours in the presence of air. Following 
the heating, the tube containing the oil being tested is cooled and then centrifuged for about 30 minutes at room 
temperature at about 39,000 gs. Any deposits of new sludge that form in this step are separated from the oil 

5 by decanting the supernatant oil and then carefully washing the sludge deposits with 25 ml of heptane to remove 
all remaining oil from the sludge and further centrifuging. The weight of the new solid sludge that has been for­
med in the test, in milligrams, Is determined by drying the residue and weighing it. The results are reported as 
amount of precipitated sludge in comparison with the precipitated sludge of a blank not containing any additional 
additive, which blank is normalized to a rating of 1 O. The less new sludge precipitated in the presence of the 

10 additive, the lower the SIB value and the more effective Is the additive as a sludge dispersant. In other words, 
if the additive gives half as much precipitated sludge as the blank, then it would be rated 5.0 since the blank 
will be normalized to 10. 

The VIB test was used to determine varnish Inhibition. Here, each test sample consisted of 10 grams of 
lubricating oil containing a small amount of the add ltive being tested. The test oil to which the additive Is ad mixed 

15 Is of the same type as used in the above-described SIB test Each ten gram sample was heat soaked overnight 
at about 140°C and thereafter centrifuged to remove the sludge. The supernatant fluid of each sample was sub­
jected to heat cycling from about 150°C to room temperature over a period of 3.5 hours at a frequency of about 
2 cycles per minute .. During the heating phase, gas which was a mixture of about 0. 7 volume percent 502, 1.4 
volume percent NO and balance air was bubbled through the test samples. During the cooling phase, water 

20 vapor was bubbled through the test samples. At the end of the test period, which testing cycle can be repeated 
as necessary to determine the inhibiting effect of any additive, the wall surfaces of the test flasks In which the 
samples were contained are visually evaluated as to the varnish inhibition. The amount of varnish imposed on 
the walls Is rated to values of from 1 to 11 with the higher number being the greater amount of varnish, In com­
parison with a blank with no additive that was rated 11. 

25 10.00 grams of SIB test oil were mixed with 0.05 grams of the products of the Examples as described In 
Table II above and tested in the aforedescribed SIB and VIB tests. 

The test results are summarized below in Table Ill. 

TABLE III 
30 

Dispersant 
Test Sam El e Additive (Wt.,) ~ m 
Control None o.s 10 11 

35 A Ex. 1, Part B o.s 3.08 5 
B Ex. 2, Part B o.s 2.94 s 
c Ex. 3, Part B o.s 3.79 7 
D (Invention) Ex. 4 o.s 2.90 3 
E(Invention) Ex. 5 o.s 2.01 3.5 

It is therefore seen that the novel dispersants of this invention provide greatly Improved varnish exhibition 
45 and sludge dispersing ability as compared to conventional polyisobutenyl succinimide dispersants. 

50 

The principles, preferred embodiments, and modes of operation of the present invention have been des­
cribed in the foregoing specification. The invention which is intended to be protected herein, however, is not 
to be construed as limited to the particular forms disclosed, since these are to be regarded as Illustrative rather 
than restrictive. 

Claims 

1. An adduct of at last one mono- or polycarboxylic acid acylating reagent and at least one heterocyclic 
55 polyol of the formula : 

19 
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OR 

wherein R1, R2, R3 and R4 are the same or different and are selected from the group consisting of H, alkyl and 
-CH(OH)R6, wherein RS is H or alkyl of from 1 to 10 carbon atoms and X and Y are the same or different and 

10 are Hor alkyl of from 1 to 10 carbon atoms, with the proviso that at least one of R1, R2, R3 and R4 ls the -· 
CH(OH)RS moiety, characterised in that said acylating reagent comprises a long chain hydrocarbon substituent 
of number average molecular weight from 700 to 5000. 

2. The adduct of claim 1 wherein said acylating agent comprises a long chain hydrocarbyl-substituted suc­
cinic acid or anhydride. 

15 3. The adduct of claim 1 or claim 2, wherein both R1 and R2 or both R3 and R4 groups in said heterocyclic 
polyol comprise-CH(OH)RS, wherein RS is as defined above. 

4. The adduct of claim 1 or claim 2, wherein at least 3 of said R1, R2, Ra and R4 groups are-CH(OH)R5, 

wherein RS is H or C1 to C5 alkyl. 
5. The adduct of claim 4, wherein each of R1, R2, R3 and R4 groups are -CH{OH)R&. 

20 6. The adduct of any of claims 1 to 5, wherein x and y are each H. 
7. The adduct of any of claims 1 to 6 wherein RS is C1 to Cs alkyl. 
8. The adduct of claim 7, wherein RS is C1 to C3 alkyl. 
9. The adduct of claim 2, wherein said long chain hydrocarbyl substituent comprises polyisobutylene. 
10. An oleaginous composition comprising (i) an oleaginous material selected from the group consisting 

25 of fuels and lubricating oils, and (ii) an adduct as claimed In any of claims 1 to 9. 
11. The composition according to claim 10, wherein said oleaginous material is fuel oil or lubricating oil. 
12. The composition according to claim 10 or claim 11, wherein said composition comprises a concentrate 

and wherein said adduct is present in said concentrate In an amount of from 20 to 80 weight percent 
13. The composition according to claim 10 or claim 11, wherein said oleaginous material is present therein 

30 In a major amount and said adduct is present therein in a dispersant-effective amount. 
14. The composition according to claim 13 wherein said adduct is present in an amount offrom 0.01to8 

weight percent of said composition. 

35 Ravendlcatlons 

1. Prodult d'addltlon d'au moins un reactlf acylant constitue d'un acide monocarboxylique ou polycarboxy­
lique et d'au moins un polyol heterocyclique, de formula : 

OR 

dans laquelle R1, R2, R3 et R4 sont identiques ou differents et sont choisis dans le groupe comprenant H, un 
radical alkyle et un reste -CH(OH)RS, dans lequel RS represente H ou un radical alkyle ayant 1 it 1 O atomes 
de carbone et X et Y sont identiques ou differents et representent H ou des radicaux alkyle ayant 1 lt 10 atomes 

60 de carbone, sous reserve qu'au moins l'un de R1, R2, R3 et R4 soit le reste-CH(OH)R5, caracterlse en ce que 
ledit reactif acylant comprend un substituant hydrocarbone a longue chaine dont le poids moleculalre a une 
moyenne en nombre de 700 a 5000. 

2. Produit d'additlon suivant la revendlcation 1, dans lequel !'agent acylant comprend un aclde ou anhydride 
d'acide succinique a substituant hydrocarbyle a longue chaine. 

ss 3. Produit d'addition suivant la revendication 1 ou la revendlcation 2, dans lequel les groupes R1 et R2 ou 
R3 et R4 dans I edit polyol heterocyclique representent tous deux des restes -CH(OH)R5 oil RS est tel que defini 
cl-dessus. 

4. Produitd'addltion suivant la revendlcation 1 ou la revendlcation 2, dans lequel au moins trois des groupes 

20 
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R1, R2, R3 et R4 dont des restes -CH{OH)R5 dans lesquels Rs represente H ou un radical alkyle en C1 a cs. 
5. Produit d'addition suivant la revendlcatlon 4, dans lequel chacun des groupes R1, R2, R3 et R4 est un 

reste -CH(OH)R5. 
6. Produit d'addition suivant l'une quelconque des revendlcatlons 1 a 5, dans lequel x et y representent 

6 tous deux l'hydrogene. 
7. Prodult d'addltion sulvant l'une quelconque des revendlcations 1 ii 6, dans lequel R5 estun radical alkyle 

en C1 a C5. 
8. Prodult d'additlon suivant la revendication 7, dans lequel R& est un radical alkyle en C1 a C3• 

9. Produit d'addltlon suivant la revendication 2, dans lequel led it substituant hydrocarbyle a longue chaine 
10 comprend un substltuant polyisobutylene. 

10. Composition oleagineuse comprenant (I) une matiere oleagineuse choisie dans le groupe des hulles 
combustibles et des hulles lubrlfiantes et (ii) un prod ult d'additlon suivant l'une quelconque des revendlcatlons 
1 a s. 

11. Composition suivant la revendlcation 10, dans laquelle la matiere oleaglneuse est une hulle combus-
15 tible ou une huile lubrlfiante. 

12. Composition sulvant la revendication 1 O ou la revendication 11, qui comprend un concentre et dans 
iaquelle ledlt prodult d'addition est prl!sent dans ledit concentre en une quantite de 20 a 80% en polds. 

13. Composition suivant la revendication 10 ou la revendlcation 11, dans laquelle ladite matiilre oleagi­
neuse est presente en une quantite dominante et ledit produit d'additlon est present en une quantite efficace 

20 en tant que dispersant. 
14. Composition suivant la revendication 13, dans laquelie le produit d'addltion est present en quantlte de 

0,01 a 8% en polds de ladlte composition. 

25 Anspruche 

30 

35 

1. Addukt aus mlndestens einem Mono-oder Polycarbonsaure-Acylierungsreagenz und mlndestens einem 
heterocyclischen Polyol der Formel : 

OR 

in der R1, R2, R3 und R4 glelch oder verschieden und ausgewahlt sind aus der Gruppe bestehend aus H, Alkyl 
und-CH(OH)R5, wobei RS Hoder Alkyl mlt 1 bis 10 Kohlenstoffatomen ist, und X und Y gleich oderverschleden 

40 und H oder Alkyl mit 1 bis 10 Kohlenstoffatomen slnd, mlt der MaBgabe, daB mindestens elner der Reste R', 
R2, R3 und R4 die -CH(OH)R&-Gruppe 1st, dadurch gekennzelchnet, daB das Acylierungsreagenz elnen lang­
kettigen Kohlenwasserstoffsubstituenten mit einem zahlendurchschnittlichen Molekulargewicht von 700 bis 
5000 umfaBt. 

2. Addukt nach Anspruch 1, bei dem das Acylierungsmittel eine Bernsteinsaure oder ein Bernstelnsaure-
45 anhydrid mit einem langkettigen Hydrocarbylsubstituenten umfaBt. 

3. Addukt nach Anspruch 1 oder 2, bel dem sowohl R1 als auch R2 oder sowohl RS als auch R4 In dem 
heterocyclischen Polyol -CH{OH)R& umfassen, wobei R5 die oben angegebene Bedeutung besitzl 

4. Addukt nach Anspruch 1 oder 2, bei dem mindestens 3 der Gruppen R1, R2, Ra und R4 -CH(OH)R5 slnd, 
wobel R& H oder C1- bis C&""Alkyl ist. 

so 5. Addukt nach Anspruch 4, bel dem Jede der Gruppen R1, R2, R3 und R4-CH{OH)RS Jst. 
6. Addukt nach einem der Anspriiche 1 bis 5, bei dem X und Y jeweils H sind. 
7. Addukt nach einem der Anspruche 1 bis 6, bei dem RSC,- bis C6-Alkyl 1st. 
8. Addukt nach Anspruch 7, bei dem R6 C1- bis ~-Alkyl ist. 
9. Addukt nach Anspruch 2, bel dem der langkettige Hydrocarbyl-substituent Polyisobutylen umfaBt. 

65 1 o. Olige Zusammensetzung, die (I) ein oliges Material ausgewahlt aus der Gruppe bestehend aus Brenn-
stoffen und Schmlerolen und (i~ ein Addukt gema~ elnem der Anspriiche 1 bis 9 umfaBt 

11. Zusammensetzung nach Anspruch 10, In der das olige Material Brennstoffol oder Schmlerol lst. 
12. Zusammensetzung nach Anspruch 1 O oder 11, bei der die Zusammensetzung eln Konzentrat umfaBt 

21 
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und bel der daB Addukt in dem Konzentrat In einer Menge von 20 bis 80 Gew. % vorhanden 1st. 
13. Zusammensetzung nach Anspruch 10 oder 11, bei der das olige material in einer uberwlegenden 

Menge vorflegt und das Addukt in einer als Dispersionsmittel wirksamen Menge vorliegt. 
14. Zusammensetzung nach Anspruch 13, bel der das Addukt in einer Menge von 0,01 bis 8 Gew.% der 

5 Zusammensetzung vorliegt. 
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