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This invention relates to the treatment of
hydrocarbons such as occur in mineral oils,
and comprises subjecting hydrocarbons, and
particularly high boiling paraffin hydrocar-

5 bons, to an intensive oxidation at an- ele-
vated temperature.

One object of my invention is to improve
the efficiency of processes of cracking high
‘boiling petroleum fractions in the produc-

10 tion of gasolene and other low boiling
paraflin oils.

Another object of my invention is to pro-
vide a process of oxidizing difficultly oxidiz-
able hydrocarbons which shall be so ac-

15 curately controllable as to permit of the re-
covery of the relatively unstable oxygen de-
rivatives of the hydrocarbons.

It is well known that mineral oils, such as
petroleum and fractions obtained in the dis-

20 tillation thereof, are slowly oxidized by con-
tact with air, this oxidation being hastened
by operating at high temperatures or with
the aid of catalysts. Heat is always gen-
erated by this reaction, the temperature

25 reached by the reaction mass being depend-
ent upon the conditions under which the
process is carried out and on the rate at
which the heat is dissipated.

The treatment of mineral oils with air

30 (or oxygen) as heretofore carried out has

involved little or no special agitation of the

- oil, the agitation cause® by the air bubbles

being relied upon to bring about contact be-
tween the gas and the liquid.

According to my invention the air is com-
minuted and disseminated throughout the
oil in such an extreme degree of subdivision
as to approach molecmlar dispersion. By
proceeding in this way the speed of the re-
action is multiplied many times as compared
with a reaction carried out at the same tem-
perature with the ordinary stirring. Fur-
thermore, this new procedure enables me to
bring about the rapid oxidation of paraffins
and other hydrocarbons at temperatures con-
siderably below those which have heretofore
been considered practicable. By thus lower-
ing the reaction temperature, some products
which would be decomposed at the higher
temperatures are sufficiently stable at the
lower temperature to permit of their being
recovered from the oxidized oil; this is par-
ticularly the case with certain aldehydes re-
sulting from the partial oxidation of hydro-
carbons. :
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I preferably effect the subdivision of the
air and its dissemination through the oil by
an efficient stirrer of the Witt type which 1s
described in Berichte der geut. Chem,
Gesell. Vol. 26, page 1696, wherein the air is
introduced through the stirrer arms. A
more elaborate form of stirrer of this type
is shown in the U. S. patent to Thoens No.
641,561. - With a stirrer of this type the oil
is drawn into the stirrer and ejected at high
velocity through the body of the oil, en-
training air in its passage, and mingling the
entrained air with the body of oil. The
manner in which I operate a stirrer of this
kind differs greatly, however, from the cus-
tomary operation of such stirrers in that in-
stead of a speed of several hundred revolu-
tions per minute, I rotate the stirrer at
several thousand revolutions per minute.

The oil to be cracked or oxidized may, for
example, be the residue remaining after the
removal of the gasolene, or the gasolene
and kerosene, fractions—that is the type of
oil that is commonly used in “cracking”
processes. The temperature at which the
treatment of the oil is carried out will de-
pend upon the product which it is desired
to obtain. For example in-the manufacture
of gasolene from a high boiling oil of the
character d@bove described I preferably op-
erate at a temperature between about 3’17)
and 425° C. (that is between 700 and 800°
F.); in certain cases I may operate at tem-
peratures as low as 330 or 300° C. The tem-
perature required may be said in general to
depend on the reactivity of the oil and the
character of the cracked distillate desired, a
higher temperature being required when
more severe cracking is to be effected.

At such temperatures pressure is, of
course, necessary to maintain the heavier
compounds mostly in the liquid state, about
300 pounds per square inch being required
at temperatures of about 400° At the
above temperatures and pressures the de-
sired gasolene fraction distils -over and is
collected in a reservoir also under pressure.
The pressure required depends on the vola-
tility of the oil or mixture of oils being
treated, in general sufficient pressure being
used to maintain most of the oil in the lig-
uid state.

The process may be illustrated in
detail by the following example:—
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which the gasolene and kerosene fractions
have been removed by a preliminary distilla-
tion is placed in a still adapted to withstand
high pressure and provided with a Witt
type stirrer and communicating through a
reflux condenser with a suitable collector
also designed to withstand high pressure.
The oil is first heated externally to a temper-
ature of about 200° C.; air is then intro-
duced by rotating the stirrer at a high speed,

- the air being conducted to the stirrer under

15

a pressure substantially the same as that
which exists over the oil. With a stirrer of
the above type in which the total length of
the two arms is from 1 to 114 inches (the
operation in this case being on a small
scale) good results may be obtained by ro-
tating the stirrer at 5,000 R. P. M. It will
be understood, of course, that the optimum
speed is usually dependent on the design and

. efficiency of the stirrer which is used. The
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process 1s carried out continuously, fresh oil
being fed in as required to maintain a suit-
able body of oil in the apparatus. After the
oxidation has once started the external heat-
ing is stopped, the temperature .of the ap-
paratus zatn&J the progress of the reaction be-
ing regulated by the rate of admission of
the air. In some cases the reaction becomes
so vigorous that it is necessary to apply a
cooling medium to the reaction vessel to
maintain the proper temperature. In other
cases it may be desirable to use a higher
percentage of oxygen than is contained in
ordinary air.

As the reaction proceeds gasolene is
formed and passes through the condenser to
the collector where it is condensed under

ressure, while unchanged oil which may

o momentarily vaporized is condensed and
caused to flow back into the body of oil be-
ing treated.

The reactions which ensue when a mineral
oil is treated with oxygen at a high tempera-

ture of say from 300 to 500° C. are probably

as follows:—Some of the molecules of the
oil are first oxygenated, and then the oxy-
genated molecules decompose, or the non-
oxygenated molecules which are brought in
intimate contact with those being oxidized
may be decomposed. In either case smaller
and more volatile molecules result and dis-
till off through the condenser.

A suitable type of apparatus for carrying
out the above described process is illustrated
in the accompanying drawings, wherein—

Figure 1 is a central vertical sectional
view of the apparatus; and Figure 2 is a
horizontal section on line 2—2 of Figure 1.

Figure 1 represents a vessel for holdin
the liquid to be treated in which is mounte
a tubular shaft 2 carrying a fluid distribu-
tor 3. The shaft 2 passes thru a stuffing box
4 in the cover of the vessel 1, and carries on
its upper part a pulley 5. The vessel 1 has
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an outlet 6 provided with a valve 7, and the
cover of the vessel 1 is provided with an
inlet 8 with a valve 9, and a vapor outlet 15
provided with a valve 14. Vertical strips
16 are attached to the inside of the vessel
1 to prevent swirling of the liquid in the
vessel when the fluid distributor is rotated.

The distributor is formed of the turbine
blades 13. The lower section of the broken
agitator shaft 2, carries at its upper end a
cup-shaped member 12 which is secured
through a spider or cross-shaped member 11
to the lower end of the upper shaft section
on which the pulley 5 is mounted. There
is thereby provided an inlet to the fluid-dis-
tributor at this point. 10 represents a disk
or other suitable closure adjustable on the
upper section of the shaft to control the
aperture as may be desired, or to close it
entirely. Obviously, any other construction
accomplishing the same result may be used.
Oxygen or air is introduced into the oil
either through the upper section of the hol-
low shaft 2 or through the cup-shaped mem-

ber 12 leading into the lower section of the

shaft 2 and thence to the distributor 8.

‘Where the operation is carried on for the
Eurpose of producing gasolene from high

oiling paraffins about 10% of the oil is
oxidized, the oxidation products being
chiefly carbon monoxide, carbon dioxide and
water. These products being in the vapor
phase are immediately removed from ‘the
field of the reaction and thus permit the
process to be carried on for long periods
without the formation of solid residues in
the still.

The chief advantages of my new process
as applied to the cracking of oils are in-
creased heat economy and the reduction in
the time required for cracking a given
quantity of oil with a corresponding increase
in plant capacity. :

I claim:

1. The process of treating a high boiling
hydrocarbon oil which comprises forcing the
liquid centrifugally outward through an
orifice or opening below the surface of a
body of said liquiﬁ at a temperature between
300 and 500° C., which orifice or opening
communicates with a supply of an oxygen-
containing gas, whereby oxygen is entrained
and drawn into the body of liquid and
whereby an intimate mixture of the liquid
and the oxygen-containing gas is brought
about.

2. A process as defined in claim 1 in
which barriers are interposed in the path of
the currents of liquid set up in the body of
liquid by centrifugally forcing liquid into
said body.

8. The process of cracking a high boiling
fraction of mineral oil which comprises sub-
jecting said fraction in the liquid state at a
temperature between about 800 and 500° C.
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to the action of air disseminaled throughout
the oil in a state of extremely fine subdi-
vision, the degree of subdivision being equal
to that obtainable by mixing the air with
the oil by means of a Witt type stirrer, one
and one-half inches in diamecter, rotated at
a speed of more than 3000 revolutions per
minute.

4. The process of treating a high boiling
mineral o1l which comprises maintaining a
body of oil at a temperature between about
300 and 500° C. and under sufficient pressure
to prevent rapid vaporization of said oil,
continuously introducing air into said body
of oil to facilitate the decomposition thereof
into more volatile products, continuously
withdrawing said volatile products, and re-
plenishing the body of oil with fresh oil, the
air being introduced in the form of minute

bubbles of a size obtainable by introducing

the air with a Witt type stirrer of 114
inches in diameter rotated at a speed greater
than 3000 revolutions per minute.

5. A process of oxidizing a hydrocarbon
oil which comprises injecting finely divided,
oxygen-containing gas into a body of such
oil below the surface thercof in narrow ro-
tating streams, the degree of subdivision of
the gas being at least as great as that ob-
tainable by mixing the gas with the liquid
by means of a Witt type stirver, one and
one-half inches in diameter, rotated at a
speed of 3000 revolutions per minute.

6. The mcthod of effecting oxidation of a
body of hydrocarbon oil which comprises
forcing the liquid centrifngally outward
from near the center of said body at a tem-
perature of between 300° and 500° C. and
causing said traveling liquid to entrain an
oxygen-containing gas whereby an intimate
mixture of the liquid and the gas is
brought about. .

7. A process of oxidizing a hydrocarbon
0il which comprises heating a body of such
oil to a temperature between 300° and 500°
C. and injecting finely divided oxygen-con-
taining gas into the heated body of oil be-
low the surface thereof through an orifice
rotating in excess of a thousand revolutions
per minute.

8. A process of oxidizing mineral oil
which comprises heating a body of said oil

1o a temperature between 300° and 500° C.,

circulating a portion of said oil from the
bottom of said body to the top and back to
the bottom again, permitting said circulat-
ing oil to come in contact with a body of
gas containing free oxygen, whereby said
gas is entrained in said oil, and injecting
said oil and entrained gas through a rotat-
ing orifice below the surface of the body
of oil. . :

9. In a process of oxidizing a liquid hy-

8

drocarbon oil, the steps which comprise forc-
ing the liquid in narrow rotating streains
below the surface of the body of the liquid,
supplying an oxygen containing gas to the
streams, and thereby effecting such an 1nfi-
mate mixture of liquid and gas that the de-
gree of subdivision of the gas is at least as
great as that obtainable by mixing the gas
with the liquid by means of a Witt type
stirrer, one and one-half inches in diameter,
rotated at a speed of 8000 revolutions per
minute.

10. A process of oxidizing mineral oil
which comprises injecting finely divided
oxygen containing gas into a heated body of
the oil below the surface thereof in streains
rotating in excess of a thousand revolutions
per minute.

11. The process of treating a high-boiling
hydrocarbon liquid at temperatures between
370° C. and 425° C., with air dispersed in
the liquid to the degree obtainable by means
of a Witt type stirrer, 114 inches in diam-
cter, rotated at a speed in excess of 1000
revolutions per minute.

12. The process of cracking high-boiling
{ractions ol mineral oil which comprises
oxidizing the fractions at temperatures be-
tween 300° and 500° C., with air comminuted
and disseminated throughout the fractions
in such an extreme degree of subdivision as
to approach molecular dispersion and equal
to that obtainable by means of a Witt type
stirrer, 114 inches ™ diameter, rotated at
a speed in excess of 1000 revolutions per
minute.

13. The process of treating a high-boiling-

{raction of a mineral oil which comprises
forcing liquid of which said fraction is
compoced through an orifice or opening be-
low the surface of a body of said high-boil-
ing fraction maintained at a_ temperature
between 370° and 425° C., which orifice or
opening communicates with a supply of an
oxygen-containing gas, and dispersing the
gas 1n the oil to a degree equal to that ob-
tainable by means of a Witt type stirrer, 12
inches in diameter, rotated at a speed in ex-
cess of 1000 revolutions per minute.
_ 14. The process of treating a high-boiling
hydrocarbon which comprises subjecting
said hydrocarbon in the liquid state at a
temperature between about 370° and 425°
C. to the action of air disseminated through-
out the liquid in a state of extremely fine
subdivision, the degree of subdivision being
at least as great as that obtainable by mix-
ing the air with the liquid by means of a
Witt tvpe stirrer, 134 inches in diameter, ro-
tated at a speed of more than 3000 revolu-
tions per minute.

Tn testimony whereof T aflix my signature.

EBENEZER EMMET RETD.
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