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~ Be it known that I, SIEGFRIED MARASSE, a
subject of the King of Prussia and German
KEmperor, residing in the city of Berlin, in

Prussia, (zermany, have invented certain new

and useful Improvements in Processes of
Making Salieylic Acid, (for which Letters Pat-
ent were granted to. me in Germany, No.
73,279, dated February 20, 1893; in France,
No. 232,352, dated August 23, 1893, and in
Great Britain, No. 17,002, dated September 9,
1893,) of which the following is a specification.

In the processes heretofore used for making

‘salicylic acid on a large commercial scale, it

is obtained from phenolates of the alkalies or
alkaline earths.. These phenolates have to be
absolutely free of water, which requires a te-
dious treatment, previous to subjecting them
to the action of carbonic acid gas in open or
closed vessels at a gradually increasing tem-
On the other hand, according to
an experiment published by Drechsel in the
Zeutschrift fir Chemie for the year 1865, page

- 980, salicylicacid is found to generate “slowly

25

30

35

40

45

and in small quantities,” when a mixture of
phenol, potassium bicarbonate (KHCO,) and
wateor 18 placed in a glass-tube, which is then
sealed by melting and in which said mixture
18 kept for several days at a temperature of
160° centigrade. Moreover,from experiments
made by Senkofer, Brunner and Sarlay, pub-
lished in the Wiener Academische Berichie
volume 30, pages 504 to 524, and volume 84,
pages 329 and 331, it appears that when phe-

‘nols contalning morethan one atom of oxygen

are heated forfourteen hours with ammonium

carbonate and potassium bicarbonate in an
‘aqueous solution, the monoor dicarboxilic
acid of the respeective phenol is produced.

No such action, however, takes place on the
phenol itself, C;H,OH. These investigators
emphasize repeatedly the fact that from phe-
nol proper, under the action of ammonium
carbonate and water, they always obtained
“only traces” of salicylicacid. Consequently,
owing to these extremely unsatisfactory re-
sults, neither the process described by Drech-
sel, nor that of Senkofer, Brunnerand Sarlay,
can be used on a large scale for manufactur-
ing the most important of the aromatic oxy-
carbo-acids, known as salicylic acid.
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The object of my invention is to farnish a
process by which a complete reaction is ob-
tained without the necessity of produecing and
drying the phenolates; and the invention con-
sists of the process of making salieylic acid by
subjecting a dry mixture of phenol with neu-
tral potassium carbonate or potashes in ex-
cess to the action of carbonic acid gas at »
gradually increased temperature, as will be
fullydescribed hereinafterandiinally pointed
out in the claims. |
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In carrying out my improved process, phe-

nolisintimately mixed with neutral potassiunm -
~carbonate, and subjected in a closed recepta-
cle to the action of the required quantity of

carbonic acid gasata graduallyincreased tem-
perature. The best temperature 18 between
130°” and 160° centigrade. Itis especially im-

ate be used, so as to prevent the mixture from

caking when heated, as thereby the carbonic -

acid gas would be prevented from entering

I freely either wholly or in part, into the mix-
| ture and acting on thesame. As soon as the 75
temperature most advantageous for the reac-
tion 1s reached, the carbonic aecid gas will act
-readily and instantly, as can be observed on

‘the pressure gage.

When, after cooling, the

- receptacleis opened, it will be found that the
. phenol has been converted glmost completely

‘into potassium salicylate. _
which apparently no intermediate products

The reaction, in

are formed, takes place according to the fol-

lowing equation:

. zcﬂH50H+Kgooﬂ+002=205H4-{ 05 OK-+H,0.

By using the carbonates of other alkalies
than potassium the production of salycilie
acid cannot be obtained in the way described.

From the potassium salieylate salicylic acid

18 obtained in the well-known manner, by
first precipitating it by mixing it with a min-
eral acid, and then purifying it by reerystal-
lization and admixture of animal charcoal.
My improved process differs from the pro-
cesses heretofore known essenfially in the
following three points, which clearly estab-
lish the novelty of the same: |
Firat. The production of salicylic acid ac-
cording to my improved process takes place
under separation of water, as appears fromthe
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portant that an excess of potassium carbon- 7o
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equation representing thereaction. Thepro-
cess even permits some water to be added or
to be presentin the re-agents without prevent-

ing the formation of salicylic acid, provided

always that a sufficient quantity of potash 1s
present to prevent the mixture from caking
or solidifying. Intheprocesses hereinbefore
described, the presence of water has to be
carefully avmded |

Second. It wasobserved and stated by Bau-
mann, (Berichte der Deutschen Chemaischen
GeseZZSGhaft volume 10, page 686,) that on
boiling phenol for fou1teen hours with a 80

lution of potash under development of car-

bonic acid, potassium phenolate will be
formed. It mlght therefore be presumed that
in my before-described process the formation
of potassium phenolate would precede the
generation of salicylic acid. That this is not
the case and that in a closed receptacle, the
reaction observed by Baumann does not take
place, is proved by the following experiment:
When potassinm phenolate is subjected in a |
closed vessel in the presence of water to the |
action of a small quantity of carbonic acid,
phenol will be set free and potassium car-
bonate formed. This separation occurs at
lower as well as at higher temperatures. In

-my improved process, in which water is gen-

erated, potassium carbonate comes w1thm1t
the leasb doubt into simultaneous action with
the carbonic acid. The ready formation of
salicylic acid is mainly based upon the joint
and simultaneous action of the potash and
carbonie acid on the dry porous mixture of
the phenol and potash.

Third. A farther important feature of my
improved process is the intimate mixture of
the phenol with potash, the latter being added

in excess to such an extent that the mixture, |

even at a higher temperature, is retained in
the form of a dry powder, so that it can be
easlly penetrated and attacked in all its parts
by the carbonic acid gas. This dry porous

‘intimate mixture of the ingredients is a pre-
liminary condition for the reaction and the
complete conversion of the phenol into sali-

T SR
IIIIII

529,182

cylic acid. This fact also distingnishes my
new process from that of Drechsel, where
likewise after heating are present potash
phenol, water and earbonie acid, but inde-
pendently of each other. The carbonic acid
gas, however, is not confronted by a loose

porous mixture, but is in the presence of two

superposed liquids which do not penetrate

{ each other, the one being an aqueous, the

other an oily substance, which prevents them
from acting one upon the other. The oily
liquid separates the carbonic acid from the
aqueous liquid, and though the heating be
continued for days, the carbonic acid will
only generate a very small amount of sali-
cylic acid. Consequently, no useful result is
obtained in this instance, while by my im-
proved process, a very advantageous process
1S obtained, that can be carried out on alarge
scale and whmh yields a high percentage of

| salieylic acid.

Having thus described my invention, I
clain as new and desire to secure by Letters
Patent—

1, The process herein-described of makmgﬁ

salicylic acid, which consists in subjecting a
dry mixture of phenol and potassinm car-
bopate in excess to the action of heat and
carbonjc acid gas under pressure until the
reaction is completed and potassium sali-
cylate obtained, and then producing salicylic
acid from the potassinm salicylate in the well-
known manner, substantially as set forth.

2. In the process of making salieylic acid,
the step of prodncing potassinm salicylate by
subjecting a dry mixture of phenol and po-
tassium carbonate in excess to the aetion of

‘heat and carbonic acid gas under pressure,
‘snbstantially as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

SIEGFRIED MARASSE.

Witnesses:
PaAavuL EBERTY,
GUISAR ZEIKER
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