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. This invention Y.rela't,es to methods for the pro- .

tection of corrodible meta] surfaces

rosion, and is concernéd more particularly wi_th'

flm-forming coating cempositions,

adapted for

§ use as protectives of metal- surfaces, consisting:

¥ 01 partially oxidized hydrocarbons de-
rived from petroleum, shale: oll, or like “mineraj”

¢~ hydrocarbonaceoys starting materials such as tar

- olls from the low temperature coking of coal,

30 lignite, etc.
- I have found that
-faces of fron and stee] articles
beriod be prevented by application thereto, by
]s‘iraying, Painting, pouring, immersing, ,or. the
15 Jixe,

at normal room temperature, semi-solid to solid

In consistency), or they may-be applied in the -

25 form of a solution . 81 appropriate ‘solvent,
" Preferably ' a substantially anhydroys organic
solvent, therefor. ' o
Fiims of the partia Yy oxidized petroleum hy-
drocarbon products e, in general, very thin,
30 Particularly when applied in solution form and
the solvent ‘thereatter évaporated, but they are
continuous and uniquely tenaclously adherent to
metal (e. g, bright metal) surfaces, and pene-
tration of corrosive agents (e. g., water, water
35 vapor, acid vapors, vapors of caustic . alkalies,
dusts, etc.) s long delayed therehy, However,
where heavier,
stronger protective films are desired, I may and
frequently do associate with the partially oxidized
0 Petroleum hydrocarbon products one or ‘more
ttuckening,/-soudifylng or strengthening agents,
such, for instance, as rosin, rosin ofl, drying oils,
pigments or inorganic materials
or other organic film-forming substances which
8 are both (1) miscible in or with the aforesaid
petroleum products
bloyed therewith €
ly inert to the metal. Thereby I enhance the
protective qualities of my anti-corrosion agents
) against the hazards of rough handling of the ar.
. ticles protected therewith, - e C
The aforesald films have been’
“tested by-me and by a-governmentai agency, and
have been found to be efficacious in the protec-
- tion .of iron and steel surfaces against moisture,

the rusting of exposed sur- .
may for a longer

more solid, or mechanically -

AL

) 'and 1,690,769, granted to Arthur w
and the solvents, if any, em- .
and (2) substantially chemical- )

exhaustively _

tertiary;

-carboxylic and hydroxycarboxylic acids; ete.; and
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molst afr contalning halogen aclds, salt spray .
solutions, nitric acfd, aqueous nitric acid, mix.-

tures of nitric and hydrochloric acids, chlorine,
caustic soda in flake or ‘Powder form, rain, snow,
sleet, cold and sunshine. . Exposures of metal,
e. g, iron and steel-surfa es, So protected, for
perlods of over two weeks, to aqueous nitric acid
have had no effect on the films and 1o corrosive

.effect on the metal ‘surfaces. Likewise, the films

‘Sélts dried on such
en.found to have no effect in pene-
to cause corrosion of the under-

15

have
trating the same

r 20

change in the surface, o : . :
The base of my amti-corrosfon compositions is . -.
& mixture of partial oxidation products’ produced- 5.
by the 'Hquld-phase, controlled, pa )
of a mixture of petroleum.hydrocarbons, e g.,
ceresih wax, paraffin waXx, rod wax, scale wax.
amorphous (. e, “Sharples”) wax and higher . -
boiling petroleum distillates (e. g., 36-40 fuel oil) gg -
all of which are, per se, mixtures, or mixtures of -
two or more thereof, the oxidation being effected
by blowing air or other OXygen-containing gas
(e. g., oxygen-enriched air) through a Hquid body
of the petroleum’ hydrocarbon mixture _main-
tained at g temperature above at least 100° ¢.
and not greater than ahout 185°. :
Superatmospheric bressure of from
to 350 pounds per square inch, the oxidation be-
ing continued for a period of, say,

35

40

‘ Burwell.

The resulting reaction product is a mixture of 5

great number of different compounds which may,

for clarity,,be.grouped thus: : o
1. Unoxidized d. e., “original”) hydrocarbons;
2. Aliphatic alcohols, largely secondary. and

45
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3. Aliphatic ketones;
4. Keto-alcohols; - _ S '
5. High molecylar weight saturated aliphatic -
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“hydrocarhon producss, I have

2

6. Neutral esters and lactones derived from the
aforesald acids and the aforesaid alcohols, or
from the aforesaid acids, respectively.

Differently grouved, the mixtures are separable
broadly into (@) saponifiables and (b) unsapon-
ifiables: into the latter group fall the alcoholic
and ketonic compounds aforesaid (and, of course,
the unoxidized hydrocarbons), whereas the acids,
esters and lactones. are grouped as saponifiables.

Any and all cf the aforesaid oxidized petroleum
found, have to
some extent the property of arresting the corro-
sion of iron and steel surfaces. However, L
prefer to select as the base of the anii-corrosion
composition one or more of the neutral types of
oxidized products, 1. €., the necutral, unsaponifi-
able, alcoholic, ketonic and/or keto alcoholic
compounds, because they do not offer the possi-
bility of soap decomposition and, MOreover, he-
cause they in general yield tougher, harder anti-
corrosion fillms than do the acids or salts and
esters of those acids. In this connection I note
that I prefer to employ in the present relation
the unsaponifiable partial oxidation products ob-
tained from ceresin or from higher melting point
petrolatums, since thess' .yield tougher films,
which films apparently
films of drying oils. Thus, I
neutral bodies separated from the reaction prod-
uct obtained by oxidizing (in the manner gbove
described) a mixture of amorphous wax and par-
affin wax. . :

As stated above, these neutral mixtures may
be applied, as such, to the metal surfaces to be

protected, the normally solid products being for.

this purpose heated to above their melting points.
Tn lieu thereof I may employ & solution of the
neutral mixture in an appropriate organic sol-
vent, e. g., a light petroleum distillate such as
gasoline or the special petroleum distillate known
as Stoddard solvent. Thus, I may use & composi-
tion comprising 409, more or less, of the afore-
said neutral bodies and 60%, Jess or more, of
Stoddard solvent or equivelent, =

For greater protection against acids (e. €., acld
mists) , I. may and preferably do incorporate with
the unsaponifiable compounds, or in their solu-
tions or compositions, an amine such &s an eth-
anol amine (e. g., triethanol amine) or other more
or less volatile amine. YWhere amines are added,
I prefer to use them in the ratio of the equivalent
of 1 part by weight of triethanol amine to from
20 to 1,000 parts by weight of the aforesaid neu-
tral bodies.
ously, be used in the upper cylinder parts of
automotive engines, particularly alrplane . en-
gines which have been run
taining tetraethyl lead mixtures, which mixtures
almost always contain halogen organic com-
pounds. These compounds burn in the explosion

‘chamber forming halogen acids which penetrate

the metal parts and cause serious corrosion upon
access of moisture or after the lapse of con-
siderable time, especisily under conditions of
higher temperature together ~ with moisture.
These halogen acids being in the metal must be
neutralized by means of some soluble alkall or
soaps. of alkall metals soluble in the materlals
forming the film. In this connection, it is pos-

sible to dissolve elther sodium or potassium soaps.

of the aforesaid acids in the glcoholic ketonic
bodies described, the whole being then melted
and painted upon the surfaces or dissolved in

findergo a progressive.
toughening apparently akin to the toughening of -
have found to be:
particularly advantageous the unsaponifiable -

This latter mixture may, advantage- '

with gasoline con- ‘
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suitable solvents and sprayed upon'the surfaces -

or otherwise applied.

The invention will Ye described with greater
particularity with reference to the following fur-
ther illustrative examples of compositions coming
within the concept of this invention:

Example I

) Parts by welght
The aforesaid neutral unsaponifiable bodies

from paraffin WaX--—-—m--mmm——mmosom 20-35
ROSH e e e mmmmm = mm e om ST 20-5
Stoddard solvent - ——-r--u- e — 60

Ezample I
Parts by weight
The aforesaid neutral unssponifiablebodies

from paraffin WaE-—e---—com=mmomm=mmT 5-20

TUNE Oll ccmommmmmmmm oo m e m TS 95-80

The above may e used warm, or diluted with
s suitable quantity of thinner or solvent.

Example 11X

: ) . Parts by weight
The aforesaid neutral unsaponifiable
bodies from a mixture of parafiin and

amorphous WaXeS_——so—wmsmommmmo===s 5--26
Rosin (or rosin hardened with lime) _o___ 155
Linseed oil, to make  Jomlceamm e __. 100

This may be applied in undiluted state, or may
have thinner added.

Ezample v

: ] - Parts by weight
The aforesald neutral unsaponifiable
bodies from & mixture of parafiin and

amorphous WaNes. - - —oecmmmmmmmo==== _ 535
Triethanolamine .o lcw--co—mmmo==== 0.5-5.0
Rosin Ol e m s 20-10
Stoddard solvent, to MEKe e 100

Exzample V .
' Parts by weight

The aforesaid neutral unsaponifiable
bodies from road wax :

.. This ‘composltlon. which glves an especially
tough film, may be applied, as such, in warm
state, or admixed with a suitable volatile solvent.

Ezample VI

o~ Parts by weight
The aforesaid neutral unsaponifleble

bodies from “Sharples” WaX.--—----- 540
Finely divided iron Py s Vs LT S 10-5
Tinseed oil, to make. - ccemoommmmm—m=s 100

Instead of the iron oxide of the above example

1 may use a substantial amount of another: pig-

ment such, for instance, as lead carbonate, zine

oxide, lithopone, or the like. Insteéad of the lin-

seed oil, I may employ another drying oil, e. €.,

tung oil. N ' .
Example VII ;

The -aforesaid neutral. “iinsaponifiable

bodies from ceresin WaX.————w-—moomm- 3-30
Triethanolamine —cc——ccmmmememmamtem- 0.5-5.0
Dichlor diethyl ether, to make.-————waan 100

Tt is to be understood
dichlor diethyl ether “another suitable volatile
solvent may be used. 5 :

I claim: * Co ‘

1. Film-forming protective composition adapt-
ed for use on metal surfaces, consisting essentially

P

that in place of the
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2,138,628 ,
of & mixture of neutral un- _ 4. Fllm-forming

of an oily solution

saponifiable oxidized petroleum hydrocarbons ob-

tained by the liguid-phase partia) oxidation of a
mixture of petroleum hydrocarbons, said mix-

ture of neutral unsaponifiable compounds con- .

sisting essentially of aliphatic alcohols, aliphatic
ketones, aliphatic keto-alcohols and neutral esters
and lactones of high melecular weight saturated
aliphatic carboxylic aclds, said composition being
substantially anhydrous and inert to metal. L

' 2. Fllm-forming brotective composition as de-

fined in claim 1, characterized in that the mixture

of neutral unsaponifiable oxidized petroleum
.hydrocarbons is dissolved in a relatively volatile
organic solvent therefor. -
. Film-forming protective composition &s de-
fined in claim 1, characterized in that s fiim-
. forming thickening agent is admixed therein,

3

protective composition as de-
fined in claim 1, characterized in that-an amine
is admixed therein,

5. Film-forming protective composition adapted
for use on metal surfaces, being an oily solution
of a mixture of neutral unsaponifigble saturated
oxidized hydrocarhons obtained by the liquid-
bhase partial oxidation of a hydrocarbon

compounds consisting _essentially of - aliphatic
alcohols, aliphstic ketones,
hols ana neutrai esters and lactones of high mo-
lecular  weight saturated aliphatic carboxylic

acids. :
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