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This invention rélates to a novel and efficient
antioxidant material adapted for use with vari-
ous organic materials, particularly petroleum
products.

An object of the invention is to provide a com-

- position which, when added to any organic ma-
terials normally susceptible to oxidation, such as
mineral lubricating oils, gasolines, fatty oils, dry-
ing oils, and the like, will inhibit or substantially
retard such normal oxidation and deterioration
of these materials. In the case of lubricating oils,

10

the incorporation of small proportions of the new -

antioxidant will substantially retard oxidation
and consequent development of corrosive materi-
als in such oils under the severe conditions of
service. When added to gasolines, it greatly re-
duces the formation of gums.- Other advantages
in the use of the antioxidant material in various
organic substances will be evident from the de-
scription. of the invention which follows. .
The novel antioxidant composition of the pres-
"ent invention comprises the aldehydic oxidation
product obtained by the mild oxidation of the
reaction product of p-cresol and isobutene, The
oxidation may be carried out by any suitable
process, such as air oxidation or treatment with
dichromate or permanganate solutions.
© A satisfactory method for the preparation of
the reaction product of p-cresol and isobutene
consists in reacting these compounds in the pres-

ence of sulfuric acid as a. catalyst at a tempera-.

ture of about 70° C, The product has a molecu-
lar weight of about 220, a chemical composition
corresponding to the empirical formula CisHasO,
and is, when purified, a white crystalline solid
having a melting point of about 69.2° to 69.4° C.
This product may be oxidized to form a product
having an aldehyde group by reacting the same
with a dichromate solution in the presence of
sulfuric acid at a temperature of about 70° to
about 80° C., and such oxidation product is par-
ticularly valuable as an antioxidant in aecord-
ance with the present invention, as illustrated in
the examples described below.

As previously stated, the new antioxidant may
advantageously be used to retard the oxidation
of any organic material susceptible to normal de~
terioration or alteration in the presence of oxy-
gen. It is of particular value in inhibiting the
oxidation of mineral lubricating oils under con-
ditions of service in which there are normally
formed considerable quantities of oxidation prod-
ucts which are corrosive to metal surfaces. The
new antioxidant will greatly retard the forma-
tion of such corrosive substances. For this pur-
pose it is generally preferred to add 0.01 to 5%,
usually 0.1 to 1.0%, of the material to an oil
The exact amount to be used for optimum re-
sults will depend upon severa] factors, such as
the severity of the operating conditions to which
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the lubricating oil will be exposed and the nature
of the mineral oil base stock itself. The additive
can be used in distillates and in oils containing
residual stocks. The oils may be extracted, fil-
tered, hydrogenated, acid treated or otherwise re-
fined, and of high or low viscosity index, and they
may be natural or synthetic oils. The finished
lubricating oil compositions may also contain
other addition agents such as are found in lu-
bricating compositions, for example, oiliness
agents, thickeners, viscosity index improvers,
pour depressants, detergents, sludge dispersers,
solvents, other antioxidants, dyes, metal paci-
fiers, etc. The new antioxidant may also be used
to advantage in compounded oils and in greases.

The new antioxidant may likewise be employed
in gasolines and other motor fuels to decrease the
amount of gum formed on standing for long pe-
riods. - The quantities of antioxidant preferred
for this use are in general from 0.001 to about
0.5%.

The antioxidant is of value when added to
“white products” obtained from petroleum, such
as kerosenes, white oils, and waxes. The
amounts to be added are in general of a range
similar to that preferred for gasolines.

Many further uses of the new antioxidant ma-
terial can be mentioned: for example, it may be
used in drying oils and in paints and other coat-
ing compositions containing such oils to retard

* skinning; and it may be added to fatty oils of
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animal or vegetable origin to prevent the devel-
opment of rancidity; and generally it may be
used with any organic materials subject to de-
terioration by atmospheric oxygen.

A method of preparing the reaction product of
p-cresol and isobutene and a method of oxidiz-
ing the same to form the desired aldehydic oxida-
tion product of the present invention, as well
as an actual oxidation test of materials contain-
ing this compound as an ingredient, are described
in the examples which follow, which are given
by way of illustration only and do not limit the
scope of the invention in any way.

EXAMPLE 1

PREPARATION OF A REACTION PRODUCT OF P-CRESOL
AND ISOBUTENE

324 parts by weight of technical p-cresol and 16
parts by weight of 95.5% to 96% commercial sul-
furic acid are agitated at 70° C. in a suitable re-

action vessel while isobutene is bubbled through -

the mixture. -After about four hours the reaction
is substantially complete, as indicated by the flow
of isobutene from the gas exit of the reaction ves-
sel. The reaction mixture is then blown with
steam and washed with hot water and then with
dilute alkali until neutral. The crude product

. (89% vyield) is an oily material which readily
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crystallizes when cooled. When the product is
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recrystallized from hot alcohol, it is obtained in
the form of white crystals melting at 69 2° to
69.4° C.

EXAMPLE 2

" OXIDATION OF THE REZACTION PRODUCT OF P-CRESOL -

AND ISOBUTENE

To a solution of 100 parts by weight of potas-
sium dichromate in 300 parts by weight of wa-
ter is added 150 parts by weight of 86% sulfuric
acid and the mixture heated to a temperature of
70° C. Then there i1s added slowly, with agita-
tion, 50 parts by weight of the reaction product
of p-cresol and isobutene, prepared, for example,
by the method described in Example 1. During
this addition, which should require about 45 min-
utes, the temperature may rise to about 80° C., and
tfurther temperature rise should be prevented by
external cooling means, The reaction product is
extracted with aqueous potassium hydroxide and
the extract neutralized with hydrochloric acid.
The neutralized extract is purified by dissolving in
Hght naphtha and washing with water. The prod-
uct, recrystallized from alcohol, is a white crystal-

_ line powder having a melting point of 185° C.

EXAMPLE 3

S'ruon Oxmuxon Test OF LUBRICATING-OIL
PRODUCTS

The ability of lubricating ofls, containing small

10

4 ,

ed to facilitate air distribution. The oxidation
tube was then immersed in a heating bath so
that the oil temperature was maintained at 325°
F. during the test. Two quarter autornotive bear-
ings of copper-lead alloy of known weight were
attached alternately on opposite sides of a stain-
less steel rod which was then immersed in the test
oil and rotated at 600 R. P. M., thus providing
sufiicient agitation of the sample during the test.
Alr was then blown through the oil at the rate
of 2 cu. ft. per hour for four hours, after which
fresh quarter bearings were supplied to conduct

. the test for another four hours. After the bear-
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amounts of the antioxidant of the present inven- -

tion, to resist deterioration at high temperatures
was determined by a test known as the Staeger ox-
idation test. This test was conducted as follows:

200 ce. of the oil were poured into a glass beaker
of 400 cc. capacity. To accelerate aging, a cleaned
and polished copper strip 40 x 70 mm. and 1 mm.
thick was put into the beaker as a catalyst. The
beaker containing the oil and catalyst was placed

~on a rotating shelf in an oven, the oven temper-
" - ature being maintained at 110° C. and the shelf

rotated at 5 to 6 R. P. M, Purified air was blown
" through the oven at the rate of 1.5 to 2 cu. ft.
per hour. The life of the oil was determined by
observing the time required for the oil to show
deterioration as evidenced by a neutralization
number of 0.2.

An oil having a base consisting of an extracted
Mid-Continent oll of 43 seconds Saybolt viscosity
at 210° F. and containing 0.1% of the aldehyde
of the reaction product of p-cresol and isobutene,
as well as a sample of unblended oil base, was
tested by the method described above, the results
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ings were removed and washed with naphtha,
they were weighed to determine the amount of

‘bearing weight lost by corrosion.

Samples of a refined lubricating oil of 8. A. E.
20 grade containing, respectively, 0.25% of alde-
hyde of the reaction product of p-cresol and iso-
butene and 0.25% of di (tertiary amyl phenol)
sulfide, which has been in commercial use in
motor oils for some time as a corrosion inhibitor.
as well as a sample of the unblended oil base, were
tested in the manner described above. The re-
sults are shown in Table IT, cumulative bearing
weight losses being given, that is, the total weight

:lost by all four quarter bearings during the eight

hours,
Table I
Cumnulative
oil ‘Weight Loss
in 8 Hrs.,
mg.
Unblended Ofl... . .. .o 147
Ofl base+0.25% aldehyde of reaction product of
lnnd isobutene. _ . ___________. . ____ ... p<3
01l base+0.25% di (tert -amyl phenol) sulfide..._..__ “

It is readily seen that the aldehyde is & very
efféctive inhibitor of bearing corrosion, allowing
only half as much weight loss as a commercially
available additive generaily rated as a very good
corrosion preventive.

EXAMPLE 5
GasoLiNg Gus STABILITY TESTS
Samples of unblended high olefinic polymer

‘gasoline and of the same containing the aldehyde

of the reaction product of p-cresol and isobu-
tene in & concentration of one pound of aldehyde
per 1000 gallons of gasoline were tested for gum.
stability by the standard procedure known as the

being as shown in Table I.' §5 A.S.T. M. Standard Test D 525-39T (Committee
. Table I D-2). The results of these tests are shown in
- Table ITI.
8t -
on Stoeger Table 111
60

Unblended Oil_..._. ’ Breakdown

Base oil 10.1% aidehyde of reaction product of p- 5540 Sample Induction

cresol and fSobutene. ... 5§15+ : minutes
: MPLE 4 63 g“wxm‘:ud hnda f @m (p—emao 498
Samples of oil blends containing the-antioxi- aud isgbiitene. n product © 3 730

dant of the present invention, as well as another -

antioxidant for comparison, were submitted to a
bearing corrosion test in which the extent of
weight loss in bearings, due to corrosion by the
oils, was determined. This test was conducted
as follows:

500 cc. of the oil were placed in a glass oxida-
tion tube (13’’ long and 23;’' diameter) fitted at
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This invention is not to be considered as limited
by any of the examples mentioned or described
herein, which.are given for illustrative purposes
only, but are to be limited solely by the terms of
the appended claims.

We claim: :

1. A composition consisting. essentially of a

the bottom with a 14’’ bore air inlet tube perforat- (¥ hydrocarbon material subject to deterloration by
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atmospheric oxygen, having incorporated therein
a smsall amount, sufficient to substantially inhibit
such deterioration, of a product having an alde-
hyde group, formed by first reacting p-cresol
with isobutene In the presence of a catalytic
amount of sulfuric acid of about 96% concen-
tration at a temperature of about 70° C., the
quantities of p-cresol and isobutene being such
and the reaction being carried to such point that a
product having a molecular weight of about 220
and an approximate empirical formula of C15Ha40O
results, then submitting the product thus formed
to an aldehydic oxidation reaction by contacting
the same with an alkall dichromate solution in
the presence of sulfuric acid and at a temperature
of about 70° to 80° C,

2. A composition according to claim 1 in which
the hydrocarbon material subject to detertoration
is a mineral lubricating oil. ' :

3. A composition according to claim 1 in which
the hydrocarbon material subject to deterioration
is a gasoline,
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4. A mineral lubricating oil containing a small
amount, sufficlent to substantially stabilize said
oll against oxidation by atmospheric oxygen, of
a product having an aldehyde group, formed by
first reacting p-cresol with {sobutene in the pres-
ence of about 5% by weight of commercial con-
centrated sulfuric acid of about 96% concentra-
tion at a temperature of about 70° C., the quanti-
ties of p-cresol and isobutene being such and the
reaction being carried to such point that a prod-
uct having a molecular weight of about 220 and an
approximate empirical formula of CisHuO re-
sults, then submitting the product thus formed
to an aldehydic oxidation reaction by contacting
the same with & solutlon consisting essentially of
about 2 parts by weight of potassium dichromate,
about 6 parts by weight of water, and about 3
parts by weight of 96% sulfuric acid, at a tem-
perature of about 70° to 80° C.

WARREN M. SMITH.
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