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This invention concerns novel ashless detergents and 
detergents of low ash content and improved lubricating 
oil compositions containing them. These compositions 
are especially effective as crankcase lubricants for auto 
motive gasoline engines. The ashless detergent additives 
of the invention are prepared by esterifying sugar alco 
hols with fatty acids and then reacting the esters with 
phosphosulfurized hydrocarbons. The detergents of low 
ash content are prepared by further reacting the additives 
with boric acid. 

In the development of compounded lubricants to meet 
the demands of modern internal combustion engines, there 
has been a recognized need for crankcase lubricants that 
will have high detergency and that will at the same time 
possess satisfactory resistance to oxidation. Lubricating 
oils having high detergency and good oxidation resistance 
serve to keep the engine free of varnish, sludge and coke 
like deposits and thereby promote longer engine life 
through reduced wear. In order that heavy duty de 
tergent-type lubricating oils will have the ability to main 
tain a high degree of engine cleanliness, they must be 
able to disperse insoluble material that is formed during 
the operation of the engine either by combustion of the 
fuel or by oxidation of the lubricating oil or that is de 
rived from both of these sources. Most of the detergents, 
dispersants and antioxidants that are in use in lubricants 
for heavy duty service in internal combustion engines 
are metallic derivatives such as alkaline earth metal sul 
fonates, alkaline earth metal alkyl phenol sul?des, col 
loidal dispersions of metallic carbonates and the like. 
Although such additives function quite well as sludge dis 
persants and detergents, they have one disadvantage in 
that the ash residue from the lubricant tends to accumu 
late in the combustion chamber of the engine where it 
causes pre-ignition, spark plug fouling, valve burning and 
similar undesirable conditions. For this reason there is 
a need for effective sludge dispersants and detergents 
that will either be ash-free or will at least be relatively 
low in ash-forming tendencies. 

In accordance with the present invention it has been 
found that particularly effective ashless dispersing agents 
or detergents for crankcase lubricants can be prepared 
by esterifying sugar alcohols with aliphatic acids and 
then reacting the esters with phosphosulfurized hydro 
carbons. These additives can be further modi?ed by 
reaction with boric acid to prepare additives of very low 
ash content. 
The sugar alcohols are hexahydric alcohols which are 

well known in the art. They can be prepared by re 
ducing mono saccharides or di saccharides. The sugar 
alcohols also occur in nature. The most common sugar 
alcohols are sorbitol, mannitol and dulcitol. Also con 
templated for use in this invention are the partially de 
hydrated sugar alcohols such as sorbitan and other hexi 
tans. Even if one starts with sugar alcohols that have 
not been partially dehydrated, some dehydration can and 
possibly does occur during ester-i?cation, so that at least 
a portion of the product of the sugar alcohol esteri?ca 
,tion would be a hexitan ester (through the loss of one 
mole of water) or even a hexide ester (through the loss 
of two moles of water). Alternatively, the sugar alco 
hol can first be dehydrated to a hexitan by conventional 

10 

20 

30 

35 

60 

65 

1 3,2l0,279_ 
Patented (let. 5, 1%65 

, 

1C6 

2 
methods, and the latter then used to esterify the fatty 
acid. 
The conversion of the sugar alcohol to an ester of a 

fatty acid is conducted by the usual esteri?cation tech 
niques. Depending on the molar proportions of the sugar 
alcohol or partially dehydrated sugar alcohol and the 
fatty acid, a mono, di, or tri ester may be formed, as 
for example mannitol trilaurate, sorbitol distearate, sorbi 
tan mono oleate, etc. Fatty acids in the range of from 
6 to 20 carbon atoms may be used. Suitable acids in 
clude caproic, caprylic, undecylic, lauric, myristic, oleic, 
stearic, and linoleic. 
The sugar alcohol ester is then further reacted with 

a dialkenyl thiophosphonic acid. The latter acids are 
prepared by treating polyole?ns with P285. Polymers 
of ethylene, propylene or butylene may be used. The 
ole?n polymers have Staudinger molecular weights in the 
range of from about 500 to about 200,000 and contain 
from 2 to 6 carbon atoms per ole?n monomer. Pref 
erably, the phosphosulfurized polyole?n is prepared by 
reacting the polyole?n with from 5 to 30 Weight percent 
of a sul?de of phosphorus, and preferably with 10 to 
20 weight percent of phosphorus pentasul?de. The 
phosphosulfurization reaction is conducted under anhy 
drous conditions at temperatures in the range of 150° 
to about 600° F. for from about 1/2 to 15 hours. It is 
advisable to treat or blow the phosphosulfurized prod 
uct with an inert gas such as nitrogen for a period of 
from 10 minutes to 2 hours to aid in reducing hydrogen 
sul?de evolution and its corresponding odor. The prep 
aration of phosphosulfurized hydrocarbons and the use 
of catalysts in the phosphosulfurization reaction are 
more fully described in U.S. Patent 2,875,188. 
The reaction of the sugar alcohol ester and the phos— 

phosulfurized polyole?n is preferably conducted at tem 
peratures in the range of about 200 to 240° F. using 
reaction times of about 9 to 15 hours. Mole ratios of 
phosphosulfurized polyole?n to sugar alcohol ester may 
range from about 1:2 to about 3:1. The preferred ratio 
is about 1:1. 
The products of the reaction of the sugar alcohol esters 

with the phosphosulfurized polyole?ns may be employed 
in weight concentrations of from about 0.2 to 5 percent 
in lubricating oils to impart detergency sludge dispersancy 
and antioxidant properties. Greater dispersant potency 
and potency life may be obtained by further converting 
these materials to the borate esters. This may be done 
by heating the products with equivalent weights of boric 
acid (preferably orthoboric acid) in the presence of a 
re?uxing Water-entraining agent such as hexane, xylene, 
benzene, or toluene until about one equivalent or mole 
of water produced by esteri?cation is removed. If ortho 
boric acid is used there will actually be 2 moles of water 
formed, one resulting from dehydration of the acid to 
metaboric acid, and the second resulting from the es 
teri?cation reaction. The ?nal products obtained may 
be added in weight concentrations of from 0.5 to 5 per 
cent to lubricating oil compositions to impart antioxi 
dant and sludge dispersing properties. 

While, as indicated, it is preferred that the further 
reaction of the reaction products of phosphosulfurized 
hydrocarbons and sugar alcohol esters with boric acid 
be conducted on a mole-per-mole basis, other ratios 
Within the range of 1:3 to 3.1, ester product to boric 
acid, are within the contemplation of the invention. In 
any case there must be available at least one free hydroxyl 
group in the ester-phosphosulfurized-hydrocarbon prod 
uct to react with the boric acid. Thus when further 
reaction with boric acid is contemplated it may be pref 
erable to start with a mono or diester of a sugar alcohol, 
such as sorbitan mono-oleate or manitol distearate, for 
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example. Reaction temperatures in the boric acid esteri 
?cation step are preferably in the range of about 150 to 
275° F. Reaction times may vary in the range of about 
2 to 20 hours, lower temperatures requiring relatively 
longer reaction times than higher temperatures. 
The additives of this invention may be used not only 

as the sole detergents in a lubricating oil composition, 
wherein they function as low-temperature-sludge dis 
persants and as antioxidants, but they may also be em 
ployed as boosters for conventional detergents, wherein 
the latter are used in concentrations in the range of about 
0.5 to 5 weight percent. When the conventional deter 
gents are metals-containing materials it is possible, by 
utilizing the additives of the present invention in com 
bination therewith, to obtain added detergency without 
materially increasing the total ash-forming properties of 
the composition. Such metals-containing detergents or 
combination detergent-inhibitors include the alkaline 
earth metal salts of alkylated phenols or of alkylated 
phenol sul?des, as for example nonyl phenol sul?de, the 
so-called basic alkaline earth metal sulfonates, and dis 
persions of barium carbonate or calcium carbonate in 
mineral oils containing various surfactants such as phos 
phosulfurized polyoleiin, for example. 
The sulfonates are well known in the art and are the 

oil-soluble alkaline earth metal salts of high molecular 
weight sulfonic acids obtained by; sulfonating either 
natural or synthetic hydrocarbons. 

Speci?c examples of suitable sulfonates include cal 
cium petroleum sulfonate, barium petroleum sulfonate, 
calcium di-Cs alkyl benzene sulfonate (C9 group from 
tripropylene), and barium C16 alkyl benzene sulfonate 
(C16 group from tetraisobutylene). The sulfonates may 
be of either the neutral type or of the “over-based” or 
“high alkalinity” type, containing metal base in excess 
of that required for simple neutralization, wherein the 
excess metal base has been neutralized with carbon 
‘dioxide. 

Metal salts of alkyl phenols and of alkyl phenol sul 
?des are also Well known in the art. Metal salts of alkyl 
phenols having alkyl groups of from 5 to 20 carbon atoms 
are usually preferred, and the metal used to form the 
phenate is preferably an alkaline earth metal, e.g., cal 
cium or barium although the salts such as those of 
aluminum, cobalt, lead or tin are sometimes used. A 
speci?c example is the barium salt of the alkylation prod 
not of phenol with tripropylene. Metal salts of the 
corresponding alkyl phenol sul?des may also be used. 
The latter are the thioethers and polysul?des of alkyl 
phenols, i.e. compounds in which the alkyl groups are 
joined by one or more divalent sulfur atoms. The alkyl 
phenols can be converted to phenol sul?des by reaction 
with sulfur dichloride. If sulfur monochloride is used, 
the resulting products are primarily alkyl phenol disul?des. 

Other detergent additives include the reaction products 
of phosphosulfurized hydrocarbons with alkaline earth 
metal oxides or hydroxides can be prepared by ?rst treat 
ing a hydrocarbon with the phosphorus sul?de and then 
reacting the product with an alkaline earth hydroxide or 
oxide, for example barium hydroxide, preferably in the 
presence of an alkyl phenol or an alkyl phenol sul?de 
and also preferably in the presence of carbon dioxide. 
The preparation of phosphosulfurized hydrocarbons has 
been described above. 
The dispersants of this invention may also be used in 

conjunction with ashless detergents such as high molec 
ular weight polymeric dispersants made with one or 
more polar monomers, such as vinyl acetate, vinyl pyr 
rolidone, methacrylates, fumarates and maleates. These 
dispersants have molecular weights in the range of about 
500 to 50,000. One example is a copolymer of 65 to 
85 weight percent of mixed C9—C12 fumarates, 10 to 20 
weight percent of vinyl acetate, and 5 to 15 percent of 
N-vinyl pyrrolidone. Another example is the copolymer 
derived by reaction of mixed tallow fumarates and C8 
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4 
0x0 fumarates, averaging about 420 molecular weight, 
with vinyl acetate in a 3 to 1 acetate-fumarate ratio, and 
3 weight percent of maleic anhydride, followed by sub 
sequent removal of excess vinyl acetate. By tallow 
fumarates is meant the esters of fumaric acid and the 
alcohols derived by hydrogeneration of tallow. The 
latter are principally C16 and C18 alcohols with minor 
amounts of C12, C14 and C20 alcohols. C8 oxo alcohols 
are prepared by reaction of carbon monoxide and hydro 
gen on mixed C3-C4 ole?ns followed by hydrogenation of 
the resulting aldehydes. 
_ The following examples 
invention. 

serve to illustrate this 

EXAMPLE 1 

A phosphosulfurized hydrocarbon was prepared by 
reacting 100 parts by weight of a polyisobutene having an 
average Staudinger molecular weight of about 830 with 
15 parts by weight of P285 for about 10 hours at about 
450° F. The product was then diluted with 30 weight 
percent of light mineral oil for ease of handling. The 
70 weight percent concentrate analyzed 2.45 weight per 
cent phosphorus and 4.24 weight per cent sulfur. 

EXAMPLE 2 

A mixture of 1320 grams of the 70 weight percent con— 
centrate of phosphosulfurized polybutene of Example 1 
and 979 grams of sorbitan trioleate, which was obtained 
as a commercial product, was stirred and heated at 
about 240° F. for 12 hours using a purge stream of 
nitrogen. The syrup-like product had the following 
inspections: 

Gravity, °API ______ -1 ____________________ __ 19.1 

Viscosity at 210° F., centistokes ______________ _- 57.1 
Viscosity at 100° F., centistokes ______________ __ 978 
Phosphorus, wt. percent ____________________ __ 1.47 

Sulfur, wt. percent _________________________ __ 2.48 

‘ The hydrogen sul?de that was evolved during the reac 
t1on was trapped in an ammoniacal solution of cadmium 
chloride. From the weight of cadmium sul?de that was 
precipitated it was determined that the reaction product 
was largely the oxygen ester, or thionophosphate, of 
sorbitan trioleate. The reaction may be envisaged by the 
following equation: 

R=polyisobutene component 
R'=sorbitan trioleate component 

EXAMPLE 3 

In the manner of Example 2, a mixture of 1321 grams 
of the 70 weight percent concentrate of phosphosulfurized 
hydrocarbon of Example 1 and 429 grams of sorbitan 
mono-oleate, purchased commercially, was reacted for 12 
hours at 240° F. To an appropriately sized, round 
bottom, four-necked ?ask equipped with a thermometer, 
stirrer, condenser and water trap, 1749 grams of the 
above product, containing 400 grams of oil, was added, 
followed by 250 ml. of toluene. Then, over a period of 
about one hour, 61.8 grams of orthoboric acid was added 
in increments to the stirred re?uxing mixture. The in 
cremental addition of orthoboric acid was necessary to 
avoid excessive foaming. The mixture was refluxed for 
a total of about 3 hours, the stopping point being de 
termined by the lack of additional water being riven off. 
In this instance the total amount of water collected was 
31.5 ml. The mixture was ?ltered hot, after which the 
solvent was removed from the ?ltrate under vacuum, giv 
ing approximately 1600 grams of product in the form of a 
thick viscous brown syrupy liquid. The borate had the 
following analysis: 
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Wt. percent 
Phosphorus _______________________________ __ 1.80 

Boron ___________________________________ __ 0.53 

Sulfur ___________________________________ __ 2.75 

Active ingredient __________________________ __ 79.5 

EXAMPLE 4 

In the manner of Example 2, phosphosulfurized poly 
butene is reacted with mannitol distearate on an equi 
molar basis at 230° F. for 14 hours. 

EXAMPLE 5 

In the manner of Example 3, the product of Example 
4 is further reacted with orthoboric acid on an equimolar 
basis in the presence of xylene as the re?uxing water 
entraining agent. 

EXAMPLE 6 

The materal of Example 2 was compared with a com 
mercially available detergent inhibitor in a soluble sludge 
dispersancy test. The test was conducted as follows. A 
mixture is prepared consisting of 10 ml. of a neutral min 
eral lubricating oil of 150 SSU viscosity at 100° F. (in 
which the additive to be tested is incorporated), 10 ml. 
of a petroleum naphtha (boiling range 3t)0—400° E), and 
15 ml. of a solution of crankcase sludge in chloroform 
(prepared in the ratio of 87 grams of sludge to 1275 
grams of CHCl3). The mixture is placed in a crystalliz 
ing dish and evaporated on the steam bath for one hour. 
Then the mixture is centrifuged and 5 ml. of the super 
natant liquid is dissolved in 35 ml. of the petroleum 
naphtha and ?ltered through a regular grade of labora 
tory ?lter paper. The light transmission of the ?ltrate is 
then measured and compared With a standard consisting 
of 10 ml. of the neutral mineral oil and 10 ml. of the 
petroleum naphtha. Light transmission may be meaured 
by a standard instrument such as the Lumetron photoelec 
tric colorimeter. 
The results of the tests are shown in Table I as per 

cent of light transmission. The lower the value in the 
table, the more sludge is dispersed and hence the more 
potent the additive is. 

Table I .—Results of sludge dispersancy test 

Wt. Percent Percent 
Detergent-Inhibitor Used Cone. Light Trans 

mission 

_______________________________________ __ 3. 5 10 
Product of Example 2 ___________________ __ 0. 5 5 

Detergent-Inhibitor A may be characterized as a col 
loidal complex of phosphosulfurized hydrocarbons, 
barium alkyl phenate and barium carbonate in mineral 
oil, prepared by reacting a polyisobutylene of about 940 
molecular weight with 15 weight percent P285, mixing 
the product with nonyl phenol and mineral oil and re 
acting the mixture with barium hydroxide and carbon di 
oxide at 250—300‘’ F. for 6 to 10 hours to form a product 
having a representative weight percent composition as 
follows: 

Percent 
Phosphosulfurized polyisobutene _____________ __ 27.0 

'Alkyl phenol (248 average molecular weight) ____ 11.7 
Barium oxide _____________________________ __ 10.6 

Carbon dioxide ____________________________ __ 2.5 

Mineral Oil ______________________________ __ 48.2 

EXAMPLE 7 

The product of Example 2 was employed as a booster 
detergent in a low temperature engine test, in which con 
ditions were intended to simulate stop-and-go driving. A 
six-cylinder Ford engine was used, charged with 4 quarts 
of the oil under test, and run for a‘total of 242 hours, 
under the conditions given in Table II, the cycles being 
repeated until the end of the test. 

6 
Table II.—L0w temperature engine test conditions 

Cycle 1 Cycle 2 Cycle 3 

5 Cycle Duration, Hours 1. 5 2 2 
Engine, r.p.m_ .-__ 500 2,000 2,000 
Air-Fuel Ratio____ 11/1 13. 5-14/1 13 5-14/1 
Brake Horsepower L0ad__ _ O 40 40 
Torque, Pound Feet ____ __ __ 0 105 105 
Oil Sump Temperature, ° F. ._ l80:|:5 180:1:5 215:5:5 
Jacket Water Out Temp, ° F_____ 190:1:5 160i5 180:1;5 

10 

At the end of the ?rst 66 hours, and every 44 hours 
thereafter, the engine was inspected by removing the oil 
pan, the rocker arm cover, and the push rod chamber 
cover, and various parts including the oil screen, the oil 
pan, the crankshaft, the push rod chamber, the push rod 
chamber cover, the rocker arm cover, and the rocker arm 
assembly, were rated for sludge deposition, using a merit 
system in which 10 represents a clean part and zero a 
part covered with the maximum amount of sludge 
possible. 
The test oil was an SAE-20 lubricating oil containing 

3.5 weight percent of a commercial detergent inhibitor 
and 0.5 weight percent of the sorbitan trioleate-phos 
phosulfurized hydrocarbon product of Example 2. The 
test results obtained are shown in Table III. 

15 
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Table 111 

Hours on Test Percent Oil Screen ' Merit Rating 
Plugging 30 

66 _________________________ __ 0 9.9 

2. 5 9. 6 
2. 5 9. 2 
5.0 8. 8 
7. 5 8. 4 

EXAMPLE 8 

The low-temperature engine test of Example 7 was 
repeated, using the same SAE-20 base oil and 3.5 weight 
percent of the same commercial detergent inhibitor, but 
substituting as the booster detergent 0.5 weight percent 
of the borate of Example 3. The test results are given 

40 

in Table IV. It will be seen that the latter additive was 
more effective than the additive of Example 2. 

45 Table IV 

Hours on Test Percent Oil Screen Merit Rating 
Plugging 

0 9. 9 
0 9. 9 
0 9. 6 
0 9. 4 

EXAMPLE 9 

The results obtained in the engine tests with the two 
oils containing only 0.5% of the booster detergents of 
Example 2 and Example 3 were surprisingly good. The 
excellence of the oils of the present invention can be 
seen by comparing those results with the results obtained 
under the same conditions of test on a commercial, pre 
mium grade motor oil which contained 4.5% of a deter 
gent inhibitor closely related in composition to the de 
tergent inhibitor used in Examples 7 and 8. The results 
obtained with the commercial motor oil are given in 

60 

6° Table v. 
Table V 

Hours on Test Percent Oil Screen Merit Rating 
Plugging 

0 9.6 
2. 5 9. 2 
5.0 8. 6 
5.0 7. 5 
10.0 6.8 
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The lubricating oil containing 0.5% of the booster deter 
gent of Example 2 gave 17% higher merit rating than the 
commercial, premium grade motor oil after 198 hours 
of test. 

EXAMPLE 10 

In the prior art it was known to react phosphosulfurizcd 
polyisobutene with other reagents, e.g. amines. For a 
direct comparison with the compositions of the present 
invention, a sample of the phosphosulfurized polyiso 
butene of Example 1 was reacted with an equimolar pro 
portion of a high-molecular-weight amine known as 
Primene 8l—R, and the product was added in 0.5% con 
centration, in place of the product of Example 2, to the 
same SAE~20 lubricating oil containing 3.5 wt. percent 
commercial detergent inhibitor as was tested with results 
shown in Table III. The results of the engine test on the 
oil containing 0.5% of the above-described amine-treated 
phosphosulfurized polyisobutene are given in Table VI. 

Table VI 

Hours on Test Percent Oil Screen Merit Rating 
Plugging 

0 9. 9 
0 9. 2 
2. 5 8. 3 
5. 0 7. 2 

At the end of the test the merit rating with this oil was 
14% lower than was shown with the oil containing the 
composition of the present invention. The signi?cance 
of the difference of 14% is remarkable because only 
0.5% of the booster detergent was used in each oil and the 
only difference between the two booster detergents was in 
the ?nishing treatment of the phosphosulfurized polyiso 
butene. 

The lubricating oil base stocks to which the dispersant 
vadditives of this invention may be added include not only 
mineral lubricating oils but various synthetic oils. The 
mineral lubricating oils may be of any preferred type in 
cluding those derived from the ordinary para?inic, naph— 
thenic, asphaltic or mixed base mineral crude oils by suit 
able re?ning methods. Synthetic hydrocarbon lubricat 
ing oils may also be employed. Other synthetic oils in 
clude dibasic acid esters such as di-2-ethyl hexyl sebacate, 
carbonate esters, glycol esters such as C13 oxo acid di 
esters of tetraethylene glycol, and complex esters as for 
example the complex ester formed by the reaction of 1 
mole of sebacic acid with 2 moles of tetraethylene glycol 
and 2 moles of 2-ethyl hexanoic acid. 

Also, although the additives of this invention are ‘pri 
marily intended for use in lubricating oils designed for 
automotive crankcases, they may also be employed in 
other hydrocarbon oil compositions including turbine oils, 
various industrial oils, hydraulic ?uids, transmission ?uids 
and the like. 
The oil compositions of the invention may also contain, 

in addition to the detergent, such additives as viscosity 
index improvers, e.g. polymethacrylates, ole?n polymers, 
etc., antioxidants such as phenyl-alpha-amine, bis phenols, 
etc., pour point depressants, dyes, and other additives for 
improving the properties of the compositions. 

It is to be understood that the examples presented here 
in are intended to be merely illustrative of the invention 
and not as limiting it in any manner; nor is the invention 
to be limited by any theory regarding its operability. The 
scope of the invention is to 'be determined by the append 
ed claims,- . v 
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What is claimed is: 
1. An improved lubricating oil composition compris 

ing a lubricating oil to which has been added from 0.2 
to 5.0 weight percent of the reaction product of (a) a 
phosphosulfurized polyole?n and (b) an ester of a fatty 
acid of from 6 to 20 carbon atoms and a sugar alcohol 
selected from the group consisting of hexitols, hexitans, 
and hexides; wherein said polyole?n has a molecular 
weight in the range of from about 500 to about 200,000 
and is derived from an ole?n monomer having from 2 to 
6 carbon atoms; said (a) and (b) being reacted in a mole 
ratio of (a):(b) in the range of from about 1:2 to about 
3:1. 

2. An improved lubricating oil composition as de?ned 
in claim 1 wherein said reaction product has at least one 
free hydroxyl group and said reaction product has been 
further reacted with boric acid in a mole ratio in the range 
of from about 1:3 to about 3:1. 

3. Lubricating oil composition as de?ned by claim 1 
wherein said ester is sorbitan mono-oleate. 

4. Lubricating oil composition as de?ned ‘by claim 1 
wherein said ester is sorbitan trioleate. 

5. Lubricating oil composition as de?ned by claim 1 
wherein said ester is mannitol distearate. 

6. As a new composition of matter the reaction prod 
uct of (a) a phosphosulfurized polyole?n and (b) an ester 
of a fatty acid of from 6 to 20 carbon atoms and a sugar 
alcohol selected from the group consisting of hexitols, 
hexitans and hexides; wherein said polyole?n has a molec 
ular weight in the range of from about 500 to about 
200,000 and is derived from an ole?n monomer having 
from 2 to 6 carbon atoms; said (a) and (b) being reacted 
in a mole ratio of (a): (b) in the range of from about 1:2 
to about 3:1. 

'7. Composition of matter as de?ned by claim 6 Where 
in said ester comprises sorbitan mono-oleate. 

8. Composition of matter as de?ned 'by claim 6 where 
in said ester comprises sorbitan trioleate. 

9. As a new composition of matter the reaction prod 
uct of (a) the composition of claim 6 and (b) boric acid; 
wherein the mole ratios of (a) : (b) are from about 1:3 to 
about 3:1 and wherein the composition of claim 6 has at 
least one free hydroxyl group. 

10. Composition of matter as de?ned by claim 9 
wherein said ester comprises sorbitan mono-oleate. 

11. A process for the preparation of a new composi 
tion of matter which comprises reacting about equal 
molar proportions of (a) a phosphosulfurized polyole?n 
and (b) an ester of a fatty acid of from 6 to 20 carbon 
atoms and a sugar alcohol selected from the group consist 
ing of hexitols, hexitans, and hexides; wherein said poly 
ole?n has a molecular weight in the range of about 500 
to about 200,000 and is derived from an ole?n monomer 
having from 2 to 6 carbon atoms; the reaction being car 
ried out at a temperature of about 200 to 240° F. for a 
time of about 9 to 15 hours. 

12. The composition prepared by the process of claim 
11. 

13. An improved lubricating oil composition compris 
ing a lubricating oil to which has been added from 0.2 to 
5.0 weight percent of the composition of claim ll. 

14. A process for the preparation of a new composi 
tion of matter which comprises (1) reacting (a) a phos 
phosulfurized polyole?n and (b) an ester of a fatty acid 
of from 6 to 20 carbonatoms and a sugar alcohol selected 
from the group consisting of hexitols, hexitans, and hex~ 
ides; wherein said polyole?n has a molecular weight in the 
range of about 500 to about 200,000 and is derived from 
an ole?n monomer having from 2 to 6 carbon atoms; the 
reaction being carried out at a temperature of about 200 
to 240° F. for a time of about 9 to 15 hours; said (a) and 
(b) being reacted in a mole ratio of (a) : (b) such that the 
reaction product has at least one free hydroxyl group; 
(2) reacting about equal molar proportions of said reac 
tion product and boric acid; the reaction being carried 
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out at a temperature about 150 to 275° F. for a time of 
about 2 to 20 hours. 

15. The composition prepared by the process of claim 
14. 

16. An improved lubricating oil composition compris 
ing a lubricating oil to which has been added from 0.2 to 
5.0 weight percent of the composition of claim 14. 
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