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T'o all whom it may concern.: _
Be it known that I, Prrer vox Drrmag,
subject of Russia, residing at Hamburg,
~ Adolphstrasse 37, Germany, have invented
8 certain new
Method for Treating Hydrocarbons and Par-
ticularly Crude Petroleum, of which the fol-
“lowing is a specification (for which I have
applied for a patent in Germany partly on
10 September 28, 1921, partly on October 29,
1921, and partly on August 1, 1922).
The present invention relates to the treat-
ment of hydrocarbons and more particularly
to the treatment of crude petroleum where-
18 in the hydrocarbons are heated with an ad-
dition of metallic soaps of the higher fatty
acids. This method is applicable for treat-
ing sulphureous hydrocarbons as well as
other hydrocarbons containing no sulphur.
20 In both cases the method is of great ad-
vantage. - :
The removal of the sulphur from hydro-
carbons, particularly crude petroleum, as is
well known, is very difficult.

- ving small pieces of ferrous sulphide into the
oil and at the same time applying "heat.
When the necessary reaction temperature is
reached, the ferrous sulphide combines with

0 the sulphur and is turred into ferric di-

sulphide, ’ '

- This treatment, however, if carried on to
a complete desulphurization, not only takes
a long time and'is troublesome, but is also
costly inasmuch as for the recovery of the
ferrous sulphide, hydrogen is required.

Moreover it is known to desulphurize pe-
troleum distillates by driving vapors of the
oil through a solufion of metallic soaps.
The desulphurization however in this case
is’ very poor, . -

. Finally it is known to add to the petro-

" leum to be desulphurized a small quantity

of metallic soaps in a cold state,
in petroleum distillates, then to precipitate
the metallic’ ingredients of the soaps by
acids and to neutralize the rest of acids by
alkalis. This method also gives poor re-
sults, and moreover is very complicated.
According to ‘the present invention the
desulphurization of the hydrocarbons and

. particularly of crude petroleum is brought
about by heating them together with an
addition of metallic soaps. Thus metallic
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Heretofore
28 this has been done practically by introduc-

dissolved
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sulphides are formed and precipitated and
the liberated higher fatty acids can be drawn
off, after accumulation of a layer has taken
place. Heat may.be applied during the re-
actions or during the fractional distillation
of the petroleum. B ‘ :
It has been found that metallic soaps, by
which not only soaps of the alkali earthy
metals but also such of the heavy metals
such as iron are meant, have the property
that together with sulphureous hydrocar-
bons it is completely chemically converted
at a temperature from 100 to 110° C., for
instance according to the formula: :

2C,,H,,0,Na+H,S=20,,H,,0,-Na,8

"The ‘metallic sulphides, which are formed
hereby, are precipitated and the fatty acids

(palmitic acid, stearic acid, -oleic and the
like) are liberated. Generally these acids
are lighter than the oil and can be removed
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when"a layer is formed. The sulphur then

will remain in the residues. A

The fatty acids, it is true, would be solu-
ble in the lighter hydrocarbons as far as
they belong to the benzine group.  How-
ever, since the benzine has been already dis-
tilled off at a temperature of 100 to 110° C.
there is no possibility of the creation of
such solution, and therefore there is no
danger, that the formation of a layer be
hindered. '

From this it will be seen, that oils, which

from the beginning or after preliminary
treatment contain only heavy hydrocarbons,
can be desulphurized without distillation by

‘heating them together with soaps in a closed

vessel.
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In carrying out this method now and then

it will be found, that when the chemical re-
action has been going on for some time, the
desulphurization process diminishes or un-
der certain circumstances ceases entirely, so
that even a heating of the whole mass far
beyond 100 to 110° C., where the desulphur-
ization commences, will not bring results.
The reason of this is to be found in the
generation of a certain state of equilibrium of
the commencement of a reverse reaction.
Thus when on the initial heating to 100 to
110° C. the sulphur contained in the petro-
leum combines with the hydrogen liberated
from the hydrocarbon to form hydrogen
sulphide the course of the reaction by way
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of example using sodium-soap will be as
follows: -

20, H,,0,Na+ H,8=2C,,H;,0,+Na,S

5 After some time a state of equilibrium takes
“place, that is to say the reaction runs evenly
ih all directions, so that no further precipi-
tation of the metallic sulphides occurs.
Tt has been found that this state of equi-
10 librium canbe destroyed in a simple way by
adding a small amount of a catalyst, for in-
stance 1% of metallic sodium to the mass.
" This catalyst has the effect that hydrogen
will be liberated  from- the hydrocarbons
15 anew and join with the sulphur to form
hydrogen- sulphide, for instance according
to the formula:

O H, o+ Na-p8=C)oH, -+ HLS+Na

20 Since in this manner constantly there is
a surplus of hydrogen sulphide the state of
. equilibrium will be destroyed. Other bodies
which are adapted to increase the presence
of hydrogen in the total mass will have sim-
25 ilar effects, as for instance a few drops o

water may be sufficient, which at once cause-

the creation of foam and start the desired
reaction amew. Of course the additional
podies may also.be introduced at a time even
30 when the decrease of the reaction is not
yet perceptible. : :

In case of fractional distillation of hydro-
carbons, which do. not contain sulphur, the
addition of metallic soaps will also afford
35 very important advantages.

ne of the many difficulties in the frac-
tional distillation of liquid mixtures, for in-
stance of a mixture of hydrocarbons—and
such a mixture is the crude petroleum—is
40 to be found in thé fact, that, as is well
known, it is difficult to obtain a complete
and clean separation of the products of dis-
tillation corresponding to the various tem-
peratures. To obtain this result is rend-
45 ored still the more difficult on the one hand
" Dy the fact, that not only such parts of the
mixture pass over the boiling temperature
of which is equal to or surpassed by tem-
perature attained at such stage, but also
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substances are carried with them that are
not yet boiling and are not so volatile, and
on the other hand by the fact that at every
stage not all constituents of the mixture
pass over which have been heated up to or
beyond their boiling temperature. The
consequence is that 1f stress is laid on .a
clean or complete separation, one is com-
pelled to allow the distilling process and the
increase of temperature to go on very slowly.
This, however, naturally will be a bar to an
economic operation.

The invention shows a way to arrive at
a complete and clean separation at the high-
est rate of a speedy distillation. The prod-
ucts of distillation gained in- this manner
are distinguished by being devoid of for-
eign matter to the utmost.

The new method consists in this, that the
mixtures to be distilled are given an addi-
tion of soap to the amount of about % to
11%. The soap is dissolved; when for in-
stance crude petroleum is distilled at about
100 to 110° C. Extensive trials have
proved, that by this means sharply distin-
guished ste{)s of distillation are obtained, a
carrying along of still liquid ingredients
and foreign matter is prevented and a com-
plete volatilization corresponding to the
temperatures obtained, results. When the
distilling has been brought to an end, the
soap remains in the residue and when new oil
is added it is dissolved in the latter, as soon
as on the next following distilling operation
the temperature rises to the necessary
height. The same amount of soap can be
used again as long as the residues do not
amount to an undesirable quantity.

I claim: .

A method for desulphurizing hydrocarbon
oils containing sulphur comprising, heat-
ing the hydrocarbon oils with a metallic
soap of the higher fatty acids in a closed
vessel whereby liberated fatty acids can be
drawn off when a layer of them has been
formed, and adding a small percentage of
metallic sodium while the chemical reac-
tion is taking place. . '

o PETER von DITMAR.
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