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This invention relates to lubricating oils and

" it comprises an improved lubricating ofl com-
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posed of & hydrocarbon lubricating oil to which

‘ has been added s mixed ketone in quantities of
the order of 0.1 to 1 percent.

Within recent years efforts have been made

to improve mineral lubricating oils by adding

various ingredients thereto. In many cases such
additions have been made for the purpose of
improving that characteristic of the oil com-
monly referred to as oiliness. These added sub-
stances have mostly been fatty acids such as
oleic acid, various giycerides, lard, and the like.
The property of oiliness has not been clearly
defined, but the term has a rather definite mean-
ing to those skilled in the art. Some have defined
it as that property which an oil must possess to
a sufficient degree to enable the ofl to lubricate
adequately under all conditions of use. In more

practical terms, an oily oil is one which will form-

a film between bearing surfaces of such strength
that the film will withstand rupture under ex-

- treme conditions of pressure or temperature, To
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put it another way, an oily oil 1s one which has

high film strength and as a result will give better

engine performance under all conditions of use.
At the same time, however, such oils should have
low Internsl friction and should also have the
property of clinging to metal surfaces. It used
to be considered that viscosity was a good cri-

terion of the oiliness in oil on the theory that the

higher the viscosity the stronger would be the
oll film. However, it has now been pretty well
acknowledged that viscosity alone does not ex-
plain oiliness in an ofl,

As gtated, the prior art has hitherto .added
small quantities of vegetable olls such as oleic
acid to hydrocarbon lubricating oils. Undoubt-
edly such additions have proved beneficial, in
part because of the high “polar” characteristics
of the higher fatty acids. That is to say. the
carboxylic acid group of the fatty acid tends to
cling fo the metal surfaces of a bearing and thus
aids in the development of a persistent flim.
However, in many instances, the internal fric-

tion of the compounded oil has heen increased

and this is a distinct disadvantage. Many of the
added substances hitherto used increase the vis-

cosity of the oil and hence such oils necessarily -

cause increased power losses in engines lubricated
with them. ‘This is because of the internal fric-
tion in the oil itself. .

Another serious objection to the addition of

substances like oleic acid and fats is that these
added substances do not have very much resist-
ance to high temperatures. In a gasoline engine
the crank-case temperature may on the average
be about 210° F. and bearing temperatures may
run as high as 400° P. Bearing pressures may
occasionally be as high as 600 pounds per square

inch which means that a satisfactory oil must
have high film strength and heat resistance if
it is to function continuously under these con-
ditions, : B
Substances like olelc acid are not sufficiently
heat resistant to operate satisfactorily over long
periods of time at the relatively high tempera-
tures in a rapidiy rotating bearing. These sub-
stances, although they initially contribute oiliness
to an oil, tend to break down and decompose ab
high temperatures. This action may be. oxidiz-
ing, or it may in part be instituted by the pres-
ence of traces of moisture, Fatty esters are
readily- hydrolyzed at the high operating tem-
peratures in the presence of moisture and free
fatty acids thus liberated tend to decompose.
All of which means that such substances, al-
though- they may initially improve a mineral
lubricant very soon lose their effectiveness and
actually prove detrimental,
" We have now discovered a-class of substances

‘which can be added to mineral lubricating oils

in small amounts, of the order of 0.1 to 1 per-
cent, and which markedly improve the oiliness
of the oil but do not have the many disadvan-
tages unavoidably present in substances hitherto
suggested. We have discovered that compounds

known as “mixed” ketones satisfy the require-

ments in this art. These mixed ketones can be
generically described. as ketones in which aryl
or heterocyclic groups, and alkyl groups are
linked to & carbonyl. ‘And we have further dis-~
covered that of the many substances which can
be designated as mixed ketones we find that
those in which the alkyl group contains €leven
or more carbon atoms are best. In our inven-
tion aryl or heterocyclic groups may be varied
over & wide range as will be described. Struc-
turally then, the compounds we add to a mineral
lubricant oil can be generically illustrated as

R—C—R’
o
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wherein R is a ring compound either of the car-

‘bocyclic or heterocyelic series and R’ is an alkyl

radical containing eleven or more carbon atoms.

The compounds used in our invention are
markedly superior to fats and fatty oils or fatty
acids. Being ketones they are markedly heat
resistant. They are also non-corrosive, even in
the presence of much moisture, and they are not
easily oxidized. Hence they are chemically sta-
ble at the high operating temperatures met with

olliness to a high degree and thus function to
maintain high film strength under all conditions
of pressure. : i

' Moreover the compounds of our invention have
a beneficial -effect on  viscosity. Many com-

pounds hitherto added to mineral lubricating oils
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‘in lubrication. We find that_they contribute .
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for increasing ofliness actually increase the vis~
cosity of the ofl and lower its viscosity index.

. In.contrast thereto many of the compounds
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which we add to a lubricating oll raise the vis-
cosity index several points. For example, ste-
arophenone is one very advantageous substance
to add to an ofl in the practice of our invention.
When we add 1 percent of stearophenone to &
number 30 (SAE) Mid-Continent lubricating oil
the viscosity index is increased from 86.7 to 92.
At 100° F. the viscosity (Saybolt) is 493 seconds
whereas the untreated oil has a viscosity of 514
seconds. At 210° F. both the compounded oil
and the untreated oil have the same viscosity.

Hence it is apparent that the addition of the

aralkyl ketone "has decreased the viscosity at
100° F. and thus increased the viscosity index.
This is a marked advantage because it means
that oiliness is increased without increasing the
internal friction in the oll. As stated almost all
substances hitherto added to oils for increasing
ofliness have increased internal friction whereas,
in our invention, the internal friction is either
decreased or remains substantially unchanged.
Such a result has long been desired.

In addition, many of the substances which we
use’ for increasing oiliness pronouncedly lower
the cloud point of the mineral lubricating oil.
In the example given above the original oil has
a cloud point of 52° F. The addition of 0.1 per-
cent of stearophenone lowers the cloud point to
30° F.. .

We shall now describe numerous examples of
compounds falling within the generic disclosure
given above. It.is to be understood of course
that these compounds are simply admixed and
blended in the mineral lubricating oil in propor-
tion of from about 0.1.to 1 percent based on the
weight of the oil. This quantity can be increased
somewhat but to no substantial advantage. All
of the compounds we add are, of course, soluble
in lubricating oil, and it is to be understood that
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we can treat Iubricating oils from any sottrce and
of any viscosity. We can add our improving
substances to mixed lubricating olls and to lubri-
cating oils composed of both mineral and vege-
table oils such as castor oil, but in the ordinary
practice of our invention the ketones are gen-
erally added to an ordinary mineral lubricating
oll. We do not however wish to be restricted to
lubricants composed entirely of mineral ofls.

‘We shall now describe our invention with ref-
erence to the treatment of a Mid-Continent lu-
bricating ofl having an (SAE) viscosity of 30 it
being understood however that this is merely
illustrative and not limiting.

There are many mixed ketones we can use.
It the generic formula for our compounds be
written as . )

n—g—n'

R’ can be any alkyl group having eleven or more
carbon atoms. It can also be a substituted alkyl
group. Thus R’ can be undecyl CiiHas, tridecyl
Ci13Hn, pentadecyl CisHu, and heptacecyl Ci7Has.

R can be any one of a number of closed ring
radicals. The following are examples thereof;
phenyl, xyly], tolyl, anisyl and chlorphenyl, these
being typical examples of phenyl and substituted
phenyl radicals. R can also be phenoxyphenyl,
diphenyl, naphthyl and anthracyl or substitu-
tion products thereof, as further examples of
carbocylic ring compounds. R can also be furyl,
fluoryl, carbazoyl, dibenzofuryl, thiophenyl and
dibenzothiophenyl, as examples of heterocyclic
radicals.

We shall now give examples of many com-
pounds falling under our generic invention.

In the following table, from 0.1 to 1 percent
of various aralkyl ketones are added to a No. 30
Mid-Continent lubricating oil which has a cloud
point of 52° F., a pour point of 20° F. a Saybolt
viscosity at 100° F. of 514 seconds and at 210°
F. of 62 seconds, and a viscosity index of 86.7.

Tadle 1
| St
Percent Cloud'| Pour econ Viscosity
sdded Matarial sdded polnt | point index
100°F. | 210°F,
°F. | °r.

.1 | Phenylheptadecyl ketons........... 4 2 53 o 9.8
N 4 2 ] 50 o %02
13 [ emsrpieayi BepaecyTivis B B O= o %4

. ne....
5 do y 2 15 507 & 884
13 [5iv bepradecyicoions 2| ] W™ 3 ot
1 [T deey] ketore. oo oooee 2 » 506 ] 887
10 do, u 2 4 ] no
«1 | Dimethy] aniline steatoy) chloride. ... | 18 517 a 9.7
5 do. 2 18 07 « %)
L1 [ T katons u| o m| 3 s
] %W """""""" " F 00 Q 880
e 8 B 2 & &
8 )it meeomnmmm e meemomoo] ‘Too | —1b m a2 us
1.0 |-....do. Joo | -1 50 ) 8.3
.1 | Alky] phenons (lerd fatty seids)...... u 2 54 6 0.4
. do_.._. ) 36 2 508 & -1
1 e beptecs i »| 2 =u s 0
8)..--do botOR u| »n 204 «a =3
1"1, mlhepw,lmu a’: ) ; ?1’; g ggig
3 | A2 beptadecy] ketons.......—.. 33 0| 0 a 87.8
ux' Bipbeny) beptadecy] ketens.. 3 ﬂ ﬁ: .g’ - %3
N r oo 2 B ws &l Y]
Lo do 2 [ 1 Q 920
Control (taken after tests compieded)..| 822 » 54 ] 87

10

15

20

25

30

40

45

50

(]

70 .

4



10

" One of the best ketonic substances to add is that .
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The compound from dimethyl aniline and
stearoyl chloride is probably a mixture of ketones
which can be genericdlly described as dimethyl
aminophenyl heptadecyl ketones. The aralkyl
phenones (lard fatty acids) were made by react-

ing acid chlorides obtained from lard fatty acids .

with benzene in the presence of aluminum chlo-
ride as will be explained. It is a mixture of ke-
tones in which oleyl phenone probably predom-
inates. Anthracyl heptadecyl ketone colors the
oil somewhat when used in percentages of 0.5
and 1.0 which makes the cloud point determina-
tion difficult. These amounts do not however
deleteriously affect oiliness and they actually re-
duce the pour point markedly. i

It is to be noted that most of the above com-
pounds tabulated increase the viscosity index.
In some instances the index is slightly reduced
but - the -reduction is markedly less than that
commonly met with when adding many of the
substances hitherto used for increasing oiliness.

It is of course obvious that we can use mix-
tures of ketones and thus obtain the desirable

advantages of individual substances. For exam-

ple we can add a mixture of phenyl heptadecyl
ketone and anthracyl heptadecyl ketone in this
way obtaining the advantageous increase in vis-
cosity index contributed by phenyl heptadecyl
and the marked reduction in pour point contrib-
uted by anthracyl heptadecyl ketone.  Both of
these compounds markedly increase oiliness in
the oils. .o . )
Curiously, in some instances, impure ketones
work better. This may be due to the fact that
the impure ketone really contains a mixture of
ketonic compounds and this effect is especially
noticeable in the case of the anthracyl ketones.

obtained from reacting anthracene oil or frac-
tions thereof with higher fatty acid chlorides by
the Friedel-Craft’s synthesis as will be explained.
This gives us a mixture of ketones which are.
dificult to isolate separately but which markedly
contribute oiliness to the lubricating oil.

In Table 2 which follows we describe the ef-
fect of adding various other “mixed” ketones
among which are ketones in which the alkyl radi-
cal is undecyl. This table also shows the effect
of ketones in which the aryl group is substituted
by chlorine and by methoxy. The charagter of
the lubricating oil treated is indicated at the bot-
tom of the table. It was a Number 30 Mid-Con-

3

1In the above table, cloud points and pour points
were not determined in every instance. In the
case of dibenzofuryl heptadecyl ketone it is to
be noted that 0.5 percent thereof lowers the
viscosity index somewhat. When using this sub-
stance we therefore find it best to keep the quan-
tity at about 0.1 percent. Many of the ketones
given above are not ordinarily used in the com-
mercial. practice of our invention because they
‘are more expensive than substances like stearo-
phenone and the anthracyl derivatives, but we
have described these compounds to illustrate the
generic characteristics of our invention.

Many of these mixed ketones or aralkyl ketones -

are new materials and, in copending applications,
we have so claimed them as new compounds. All
of these aralkyl ketones can be made by a simple
Friedel-Craft’s synthesis. This can be illustrated
in connection with the preparation of diphenyl
tridecyl ketone. Thirty-five grams of diphenyl
are admixed with fifty grams of myristyl chlo-
ride and 100 cubic centimeters of carbon disul+
fide. This mixture is cooled in an ice bath and
then to it Aifty grams of aluminum chioride are
slowly added with stirring until there is no fur-
ther evolution of hydrochloric acid. Then dilute
hydrochloric acid solution is added and the con-
tents of the mixture steam-distilled. This re-
moves disulfide. The ketone can then be de-
canted from the aqueous solution of aluminum
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chioride and crystallized from carbon tetrachlo-

ride,

All of the many aralkyl ketones described here-
in can be made by this general procedure as will
be apparent to those skilled in the art.

Thus when we wish to make the correspond-
ing anthracy! compound we start with anthracyl
or fractions of anthracyl oil. When we wish fo
make the corresponding furyl compound we start
with furane,

In the appended claims we generically define
radicals of the carbocyclic series and heterocyclic
series, as closed ring radicals, and we generically
define our alkyl radicals as those comprising the
alkyl residue of a fatty acld containing at least
twelve carbon atoms. To illustrate, C17H:sCOOH
is the formula of steari¢ acid and CiHais is the
alkyl residue of said acid.

As stated, many of the ketones which we use
are. new materials. In our copending applica-
tions we have described and claimed them as such.
In our copending application Serial Number

‘tinent lubricating oil. 17,873, filed April 23, 1935, we have claimed the
Table 2
: ke il |
Percent : a Cloud | Pour | ‘imenseconds. | viscosity- o
added Materlal added point | point |- . index : :
100° F. | 210° P, | . B
' °F. °F;

.1 | Fluoryl heptadecyl ketone. 511 62 87.3
.5 ?‘rz P v / 38 10 511 62 87.3
.1 { Dibenzofuryl heptadecyl ketone. 514 62 86.7
.5 do. 44 20 538 61 74,8
1.0 |-_...do. - 524 61 78.8
.1 p-B?henyl undecyl ketone............ 516 62 86.1
.5 0. 32 20 58| 62 88.7
.1 | Phenyl undecyl ketone. 516 62 . 86.1
o5 |---..do. . 32| 20 511 62 87.3
.1 | p-Chlorphenyl undecyl ketone. . ...... 507 62 88.5
8 | iehoryphisnyl Bepiadesyl Keto 5 ® 2% o 58
.1 etho; enyl heptadecyl ketone.. . .
.5 -p- do ey v 32 20 517 61.5 -83.1 .
.1 | p-Methoxyphenyl undecyl ketone.....{.------- 517 6.5 83.1
-5 do 34 20 512 6L 5 84,5

Control. 42 20 518 62 ! 86.2 -
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mixed phenoxy phenyl alkyl ketones, in our co-
pending application Serial Number 17,874, filed
April 23, 1935, we have claimed the mixed di-
phenyl alkyl ketones, in our copending applica-
tion Serial Number 17,875, filed April 23, 1935, we
have claimed the mixed furyl alkyl ketones, and
in our application Serial Number 48,940, filed No-
vember 8, 1935 as a division of Serial Number
17,875, we ‘have claimed the benzofuryl alkyl
ketones.

Having thus described our invention, what we
claim is: ’

1. A lubricating oil comprising a mineral lubri-
cating oil containing a small amount, of the order
of 0.1 to 1.0 percent, of a ketone having the struc-

tural formula
R—S—R'

wherein R is a closed ring radical and R’ is an
alkyl radical having at least eleven carbon atoms.
2. A lubricating oil comprising a mineral Iubri-
cating oil containing a small amount, of the order
of 0.1 to 1.0 percent, of a ketone having the struc-
tural formula .
: R—g—R'

wherein R is an aryl radical and R’ is an alkyl
radical having at least eleven carbon atoms.

3. A lubricating oil comprising a mineral lubri-
cating oil containing a small amount, of the or-
der of 0.1 to 1.0 percent, of a ketone having the
structural formula

R—g—n'

wherein R is an aryl radical and R’ is the alkyl
residue of a fatty acid containing at least twelve
carbon atoms, -

4. A lubricating oil comprising a mineral lubri-
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cating oil containing a small amount, of the order
of 0.1 to 1.0 percent, of a ketone having the struc-
tural formula

n—g—n'

wherein R is a radical chosen from the group con-
sisting, of phenyl, naphthyl, diphenyl, anthracyl,
furyl, fluoryl, thiophenyl, carbozoyl and dibenzo-
furyl, and R’ is an alkyl residue of a higher fatty
acid containing at least twelve carbon atoms.

§. A lubricating oil comprising a mineral lubri-

‘cating oil containing a small amount, of the or-

der of 0.1 to 1.0 percent, of a ketone having the
structural formula )
R—g—n’

wherein R is a radical chosen from the group con-
sisting of phenyl, naphthyl, diphenyl, anthracyl,
furyl, fluoryl, thiophenyl, carbozoyl and dibenzo-
furyl, and R’ is an alkyl radical containing at
least eleven carbon atoms.

6. A lubricating oil comprising a mineral lubri-
cating oil containing a small amount, of the order
of 0.1 to 1.0 percent, of a mixed phenyl alkyl ke-
tone wherein the alkyl radical contains at least

‘eleven carbon atoms.

* 7. A lubricating oil comprising a mineral lubri-
cating oil containing a small amount, of the order
of 0.1 to 1.0 percent, of a mixed anthracyl alkyl

ketone wherein the alkyl radical contains at least .

eleven carbon atoms.

8. The lubricating oil as in claim 6 wherein
the ketone is a phenyl heptadecyl ketone.

9. The lubricating oil as in claim 7 wherein
the ketone is an anthracyl heptadecyl ketone,

ANDERSON W. RALSTON.
CARL W. CHRISTENSEN.
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