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To all whom it m’c&y CONCETTL:
Be it known that I, MARTIN MOEST, Ph. D.,

a citizen of the Empue of Germany, 1881(111’10‘
at Hochst-on-the-Main, Germany, have in-

vented certain new and useful Improvements

in Oxidizing Organic Compounds, of which
the followmﬂ 18 a specification.

I have shown ; in my application of Septem-
ber 4, 1902, that under certain conditions
celmm compounds are powerful oxidizing
agents for organic substances. I have frur-
ther found that 1n the presence of cerinm com-

pounds divers organic substances may be ox- .

1dized by means of the electric current even
without diaphragm. The ceric compounds
are hereby transformed into cerous com-
pounds, but are at once reconverted by the
current into ceric compounds. The oxida-
tion may also be effected by starting from
cerous compounds. Instead of pure cerinm
salts mixtures of salts containing other met-
als of the cerium group may also be used.

Exceedingly-small quantities of cerous com-

pounds need then only be used, so that in fact
they merely act as carrier of the OXygen. In
spite of this small quantity of cerium com-

pounds the yield of the current is about

quantitative in most cases. Besides, the same
solution may serve for a theoretically unlim-
1ted number of experiments. As the electro-
lyte contains only a small portion of cerium

- compounds, the loss is thus also practically
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reduced to a minimum. As the cerium salts
are not poisonous, all danger for workmen is
avolded.

This new process has an essentially tech-
nical advantage over all other methods of
oxidation known hitherto.

As regards the practical application of this
process 1 operate 1n most cases without dia-
phragm, but some substances become resin-
ous by a continual contact with metals. It
1s therefore advisable to surround the elec-

trodes with some resisting material-—such as

filter-cloth, textures of asbestos, and the
like—so that the electrolyte may reach the
electrodes, but not the substance therein sus-
pended which is to be oxidized.

solution of about two per cent.

| ecathode.

the same time as anode.
‘used any metal insoluble in the electrolyte,

-as agitator.

The process may be illustrated as follows:
1. Oxidation of anthracene.—A vessel lined 5o
with lead serving as anode contains sulfuric |

acid of about twenty per cent. strength with
any quantity of cerium sulfate bemﬂ* dis-
solved therein, yet it is preferable to use a
Any metal gs
not attacked by the electrolyte may serve as
The anthracene to be oxidized is
introduced into the vessel while actively stir-
ring and the mixture is heated to about 70°
£0 90° centigrade. Thenthecurrentis passed 6o
which 1is mamtmned at a density up to five
amperes per square decimeter, a tension be-
ing required of from 2.9 to 3.5 volts. The
current may vary within wide limits. To-
ward the end of the opemtlon the tempera- 65
ture 18 raised to about 100° centigrade. The
process is complete if while mamtmmnﬂ'
this temperature for some time the electro-
lyte keeps the yellow color of the not-reduced
ceric sulfate. The quinone thus obtained is 7¢
then filtered and the filtrate may be used for
another operation. The yield of anthraqui-
none calculated to the current used is nearly

quantitative and the product obtained is of -

excellent quality.

II. Ozidation of naphthalene.—As electro-
lyte is used sulfurie acid of twenty—pel cent.
strength, containing dissolved in it about two .
per eent of cerous sulf&te the whole being |
in a vessel lined with lead, which serves at 8o
AS cathode may be
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which metfal may be arranged so as to serve
The nely-ﬂmund naphthalene
18 111131 odueed and the current is closed. The 8s
temperature is maintained at 40° to 60° centi-
grade. The current density is about one to
- amperes per square decimeter. As soon
as the current quantity calculated to the

quinone has passed the eleetmlyte the cur- go

rent 1s 1nterrupted and the -quinone thus
formed containing still some unoxidized
naphthalene is filter ed.. The electrolyte con-
tains also some phthalic acid. If phthalic

acid is chiefly to be obtained, the opela,tmn 05
has to be continued in p10p01t10n
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111, Oxidation of phenanthrene.—In the |

manufacture of phenanthrenequinone the
process is the same as in Example Il. It 1s
preferable to employ a somewhat more con-
centrated cerium sulfate solution. If the
current quantity calculated to the quinoneis
employed and the temperature maintained
at about 50° to 60° centigrade, then chiefly
phenanthrenequinone is obtained. If the
action of the current is continued, the oxida-
tion leads, besides to other products, finally
to benzoie acid.

The temperature, the proportions of quan- |
tity, and current in the above given examples
may vary within wide limits.

|

729,502

Having now described my invention, what
I claim 1s— -

The herein-described process for oxidizing
organic compounds, which consists in caus-
ing cerium compounds to act on organic com-
pounds in an acid solution, while simulta-
neously introducing an electric current, sub-
stantially as set torth. |

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

MARTIN MOEKEST.

Witnesses:

ALFRED DBRISBOIS,
BERNHARD L.EYDECKER.
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