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[ 5 7 ] ABSTRACT 

A method for improving lubricating oils consisting of 
the steps of treating a lubricating oil with a monomer 
selected from the group consisting of vinyl chloride 
and mixtures of vinyl chloride with up to 30 percent 
by weight of another vinyl monomer selected from the 
group consisting of vinyl acetate and vinylidene chlo 
ride at a pressure of from 1 to 16 excess atmospheres 
and a temperature of from 10°C to 150°C in the pres 
ence of an oil-soluble free-radical-former for a time 
suf?cient to obtain a polymer content of from 0.5 per 
cent to 3 percent by weight based on the amount of 
the lubricating oil, and recovering said improved lubri 
cating oil; as well as the improved lubricating oil hav 
ing a content of 0.5 percent to 3 percent by weight of 
said polymer polymerized in situ. 

5 Claims, N0 Drawings 
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METHOD FOR IMPROVING LUBRICATING OILS 
AND THE IMPROVED LUBRICATING OIL 

THE PRIOR ART 

It is known to improve the physical as well as the 
chemical properties of lubricants by so-called addi 
tives. A great number of different compounds have 
been used, since the functions which they must perform 
vary considerably. For example, anti-oxidants, corro 
sion inhibitors, dyes and freezing point stabilizers are 
generally added. The commercially available lubricant 
oils contain mostly a number of these additives. 
Furthermore, it is known to improve the properties 

of lubricant oils' by adding polymers or copolymers, 
The amounts of these polymers that can be used are 
frequently too small, since their solubility in the oils is 
mostly very limited. 

OBJECTS OF THE INVENTION 

An object of the present invention is the develop 
ment of a lubricating oil having improved properties by 
the polymerization in situ of a vinyl chloride monomer. 
Another object of the present invention is the devel 

opment of a method for improving lubricating oils con 
sisting of the steps of treating a lubricating oil with a 
monomer selected from the group consisting of vinyl 
chloride and mixtures of vinyl chloride with up to 30 
percent by weight of another vinyl monomer selected 
from the group consisting of vinyl acetate and vinyli 
dene chloride at a pressure of from 1 to 16 excess at 
mospheres and a temperature of from 10°C to 150°C in 
the presence of an oil-soluble free-radical-former for a 
time sufficient to obtain a polymer content of from 0.5 
to 3 percent by weight based on the amount of the lu 
bricating oil, and recovering said improved lubricating 
oil. 
These and other objects of the invention will become 

more apparent as the description thereof proceeds. 

DESCRIPTION OF THE INVENTION 

The above objects have been achieved by the devel 
opment of a method for improving lubricating oils 
which is characterized in that the lubricating oils are 
treated with vinyl chloride or with vinyl chloride and up 
to 30 percent by weight of vinyl acetate or vinylidene 
chloride at a pressure of l to 16 atmospheres and a 
temperature of 10°C to 150°C in the presence of free 
radical-formers. ' ’ ' ' 

More particularly, the invention involves a method 
for improving lubricating oils consisting of the steps of 
treating a lubricating oil with a monomer selected from 
the group consisting of vinyl chloride andmixtures of 
vinyl chloride with up to 30 percent by weight of an 
other vinyl monomer selected from the group consist 
ing of vinyl acetate and vinylidene chloride at a pres 
sure of from 1 to 16 excess atmospheres, or atmo 
spheres gauge pressure, and a temperature of from 
10°C to 150°C in the presence of an oil-soluble free 
radical-former for a time sufficient to obtain a polymer 
content of from 0.5 to 3 percent by weight based on the 
amount of the lubricating oil and recovering said im 
proved lubricating oil; as well as the improved lubricat 
ing oil having a content of 0.5 to 3 percent by weight 
of said polymer polymerized in situ. 
The measures according to the invention have the ef 

fect that the lubricating properties of the oils are sub 
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2 
stantially improved. The monomers polymerize to poly 
mers under the action of pressure, temperature and the 
free-radical-formers. ‘These polymers are very homoge 
neously distributed in the oil, and thus effect an in 
crease in the load capacity of the oils. Besides, they can 
be polymerized in amounts which are substantially 
above the solubility limit of the polymers added to the 
oils. Mostly, however, amounts of 0.5 to 3 percent by 
weight of polyvinyl-chloride or copolymers of vinyl 
chloride and vinylidene chloride or vinyl acetate, pref 
erably l to 2 percent by weight, based on the oil, are 
sufficient to achieve the desired improvements. 
The method according to the invention is carried out 

in a simple manner by adding the vinyl chloride and the 
other monomers, if any, to the oil and then commenc 
ing the polymerization. Additional amounts of mono 
mers can be added during the polymerization, if neces 
sary. The treatment time is mostly 10 to 120 minutes, 
preferably 30 to 60 minutes. Frequently, it is of advan 
tage to mix the oil-monomer mixtures thoroughly with 
stirring elements. A temperature of between 30°C and 
100°C is preferred. It is also possible to use the oil un 
treated and then to add the monomers and the free 
radical-formers. The polymerization is effected in this 
procedure while the machine to be lubricated is in op 
eration. 
As free-radical-formers, most oil soluble polymeriza 

tion catalysts can be employed, for example, peroxides, 
such as dilauroyl peroxide, diacetyl peroxide, di-tert. 
butylperoxides: per esters, such as dialkyl peroxide di 
carbonates acetylcyclohexyl sulfonyl peroxide: azo 
compounds, such as azoisobutyric acid dinitrile and 
boron alkyls. It was found, however, that other free 
radical-formers, such as sterically hindered phenols, for 
example, 3, 6-diisopropyl-pyrocatechol, 2,6-di-tert: bu 
tyl-phenol, 2,4-di-tert.-butyl-phenol, 2,6-di-tert.-butyl 
p-cresol, 4,6-di-tert.-butyl-o-cresol, and 2,6 
diisopropyl-phenol are also suitable as free-radical 
formers. Usually about 0.05 to 0.5 percent by weight, 
based on the. oil, are used as free-radical-formers. 
When using oils which contain already free-radical 

formers as additives, such as age resistors, e.g., steri~ 
cally inhibited phenols, the. use of additional free 
radical-formers is not necessary. 
The treatment according to the invention may be car 

ried out in the presence of inert gases (up to 50 percent 
by volume) for example, hydrogen chloride, nitrogen, 
inert gases of the argon group, and in some cases oxy 
gen. 
The method is applicable for various oils. Preferably 

it is used for mineral lubricating oils of varying compo 
sition and viscosity and for silicone‘ oils, for example, 
methyl~and optionally halogenated-phenyl‘ silicone oils. 
Examples of other synthetic lubricating oils are: mono 
and diesters, polyesters, glycols, polyglycols, polyalky 
‘lene-glycols, polyformals, chlorinated di- and ter 
phenylene chlorinated'paraf?ns, alkyl'-, aryl- or alkyla 
vryl-phosphoric acid esters. Blends of these oils can also 
be used. 
The normally used additives (e.g., 0.01 to 2 percent 

by weight) can be added to the oils before or after the 
treatment. Examples of these additives are: flow point 
reducers, viscosity index improvers, agents producing 
fluorescence, corrosion inhibitors and agents improv 
ing the oiliness. Suitable substances of this type are, for 
example, paraf?n-napthalene-condensation products, 
inorganic and organic nitrates, as well as organic phos 
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phites, phosphates and phosphonates. Phosphorus sul 
tide-olefin reaction products, metal-organic phos 
phates, organic sul?des or amines can also be used. 
Furthermore, anti-oxidants, age resistors, dyes, emulsi 
?ers, detergents, foam suppressants, bactericides, dis 
infectants and water-repelling substances can also be 
added to the oils. ' 

The following examples are illustrative of the inven 
tion without being limitative in any respect. 
The so-called Almen-Wieland lubricating test was 

used to determine the load bearing lubricating proper 
ties. To this end a Wieland-lubricant testing machine 
(manufacturer: Max Wieland, Krottenmuehl-Simsee, 

4 
cent acetylcyclohexylsull‘onyl peroxide was treated ac 
cording to Example I (PVC-content after polymeriza 
tion-1.5 percent by weight). The Almen-Wieland test 
yielded a pin rupture likewise at 18 atmospheres. 

COMPARISON TEST 

The corresponding test with untreated oil led to a pin 
rupture at 5 atmospheres. 

EXAMPLE 3 

A gas that consisted of 50 parts of vinyl chloride and 
50 parts of hydrogen chloride was introduced at 60°C 
and 1.5 atmospheres into 50 liters of BP oil, Energol 

Upper Bavaria, Germany,) was used. The measuring 15 LPT 80, a mineral oil having a viscosity of 35 cSt at 

TABLE 

Amount of 
vinyl chloride Pressure % by Pin 

dissolved Temp. in atmo- weight rupture 
Test No. Oil in % by weight Free-radical-former "C spheres PVC atmosphen 

1 CS 100 — O 20 l 0 2 
» 2 CS 100 5 0 40 L5 0 2 

3 CS I00 2 0.1% by weight of 80 l 2 l6 
lauryl peroxide 

4 CS 100 I5 0.1% by weight of 60 5 2.5 18 
lauryl peroxide 

5 CS I00 — 0.1% by weight of 60 l 0 2 
lauryl peroxide 

6 CS 100 -— 0.1% by weight of 20 l 0 2 
di-tert.-butyl~ 
p-cresol 

7 CS I00 3 0.1% by weight of 60 1 0.8 I0 
di-tert.-butyl 
p-cresol 

8 cs 100 5 0.5% by weight of 80 2 1.1 12 
di-terL-butyL 
p-cresol 

prmclple '5 based on the fact that, by exertmg ‘3 Vafi- 50°C, which contained 0.1 percent by weight of ben 
ably Increasing pressure on a bearing WhlCh is lubri- zoyl peroxide. 1.73 percent by weight of vinyl chloride 
cated with the Oil to be tested, the point can be deter- 40 and ()3 percent by weight of hydrogen chloride dis 
mined at which the pin breaks, that is, at which the 
bearing seizes up due to inadequate lubrication. 

All pressures reported are atmospheres gauge or ex 

cess atmospheres. 

EXAMPLE 1 

Vinyl chloride was introduced into 50 liters BP oil, 
Energol LPT 50, a mineral oil having a viscosity of 16 
cSt at 50°C, (manufacturer: British Petroleum), which 
contained 0.1 percent by weight of azoisobutyric acid 
nitrile at 40°C and at 2 atmospheres pressure. 10 per 
cent by weight of the vinyl chloride dissolved. After a 
treatment of 1 hour at the above temperature and pres 
sure while stirring, the unreacted gas was distilled off 
and a PVC-content of 1.3 percent by weight was found. 
This oil was subjected to the Almen-Wieland test. The 
pin broke at 18 atmospheres. 

COMPARISON TEST 

The untreated BP oil, Energol LPT 50 was likewise 
subjected to the Almen-Wieland test. The pin broke at 
5 atmospheres. 
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EXAMPLE 2 

50 liters Mobil oil DTE EXT, a mineral oil having a 
\iscosity of 7.05 cSt at 50°C. which contained 0.5 per 

solved. After a treatment of 2 hours, the unreacted 
gases were distilled off. A content of 1.0 percent by 
weight of PVC was dissolved in oil. The Alman 
Wieland test yielded a pin rupture at 17 atmospheres. 

COMPARISON EXAMPLE 

With a corresponding untreated oil, the pin broke at 
5 atmospheres. 

EXAMPLE 4 

In the following tests, a mineral oil having'a viscosity 
of 35 cSt at 50°C (BP oil, Energol CS 100) without any 
additive by the manufacturer, was utilized. One liter 
each was treated for V2 hour. The treatment conditions 
and the additives, as well as the results of the Almen 
Wieland test, are reported in the table. As it can be 
noted, improvements of the lubricating properties were 
achieved only in the presence‘ of the free-radical 
formers and monomers. 

COMPARISON EXAMPLE 
1 percent by weight of a low-molecular-weight 

polyvinyl-chloride (Vinnol VH 50 D, K-value 50, man 
ufacturer Wacker Chemie) was dissolved in 1 liter of 
the same BP oil, and subjected to the Almen-Wieland 
test. The rupture occurred at 3 atmospheres. 

EXAMPLE 5 

One liter of silicone oil AK 500 (trimethyl-end 
blocked dimethyl polysiloxane 500 cSt at 25°C, manu 
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facturer Wacker Chemie) was treated for ‘1 hour at 
80°C and 1 atmosphere in the presence of 0.1 percent 
by weight ol'lauroyl peroxide. \\ ith vinyl chloride After 
distilling off the volatile components. the oil contained 
lit) percent by weight of PVC, Pin rupture according 
to the Almen~Wieland test occurred at 12 atmospheres. 

COMPARlSON TEST 

With a corresponding untreated oil. pin rupture oc 
curred already at 4 atmospheresv 
The preceding specific embodiments are illustrative 

of the practice of the invention. It is to be understood, 
however, that other cxpedients known to those skilled 
in the art. or disclosed herein, may be employed with 
out departing from the spirit of the invention or the 
scope of the appended claims. 
We claim: 
I. A method for improving lubricating oils consisting 

of the steps of treating a lubricating oil with a monomer 
selected from the group consisting of vinyl chloride and 
mixtures of vinyl chloride with up to 30 percent by 
weight of another vinyl monomer selected from the 
group consisting of vinyl acetate and vinylidene chlo 
ride at a pressure of from 1 to 16 atmospheres gauge 
pressure and a temperature of from 10°C to 150°C in 
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6 
the presence of an oilsoluble free-radical-former for a 
time sufficient to obtain a polymer content produced in 
situ of from 0.5 to 3 percent by weight based on the 
amount of the lubricating oil, and removing unreacted 
material. 

2. The method of claim 1 wherein said lubricating 
oils are selected from the group consisting of mineral 
lubricating oils and silicone lubricating oils. 

3. The method of claim 1 wherein said treatment is 
for 10 to 120 minutes at a temperature of from 30°C 
and 100°C. 

4. In the method of improving the load carrying ca 
pacity of a bearing surface comprising contacting said 
bearing surface with a lubrication agent containing an 
additive, and applying a load to said bearing surface 
prior to, simultaneously with or subsequent to said con 
tacting with said lubrication agent containing said addi 
tive; the improvement which consists in utilizing a lu 
bricating oil containing from 0.5 to 3 percent by weight 
of a polymer produced in situ as produced by the pro 
cess of claim 1, as said lubrication agent. 

5. The method of claim 1 wherein said monomer is 
vinyl chloride. 


