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My invention relates to improvements in the
process of manufacturing tetrachloroethylene
C2Cli from ethane tetrachloride. Processes in
which ethane tetrachloride or ethylene trichlo-
ride in mixture with the corresponding amount
of chlorine at elevated temperature are passed
in contact with the catalysts, such as active car-
bon, are known. In these processes tetrachloro-
ethylene is produced while hydrogen chloride 1s
split off. The reactlon follows the following
equation

C2Hz+3C1a=C2Cli+2HCI.

Accordingly in the known processes for 1 mol of
acetylene 3 mols of chlorine are needed, 2 mols
of chlorine being consumed for producing the
tetrachloroethylene, while 1 mol is transformed,
in one of the sald khown processes, Into chloride
of an alkaline earth or an alkalli metal, or, in a
more recent catalytical process, into hydrogen
chloride.

One of the objects of the invention 1s to pro-
vide = process by means of which tetrachloro-
ethylene can be obtalned In a more simple and
less expenslve way. Another object of the in-
vention 1§ to provide & process which is more
economical with reference to the consumption of
chlorine and in which more particularly the
amount of chlorine needed for transforming
ethane tetrachloride into tetrachloroethylene is
materially reduced. Anocther object of the In-
ventlon 1s to provide a process in which the total
amount of chlorine entered into the process 1s
made use of for forming tetrachloroethylene.
Other objects of the inventlon will appear from
the following description describing an embodi-
ment of the invention in detall.

I have discovered that tetrachioroethylene
C2CL can be manufactured with only 2 mols of
chlorine per mol of acetylene if the ethane tetra-
chloride in the form of vapor and in the presence
of oXygen or gaseous mixtures contalning oxygen
is passed at elevated temperature over catalysts
causing the oxldation of hydrogen chloride to
chlorine. ‘The hydrogen chloride which is at first
produced by the thermic reaction is oxidized by
the oxygen into elementary chlorine, and the sald
chlorine is immediately consumed for forming
tetrachloroethylene. The process may be rep-
regented in a general way by the following equa-
tions:

(1) 2C:HzCl—2Ca HC:+2HCI
(2) 2HCl4 %0s=Cl+HzO
(3) CaHCl+Cla=C3HCls

(4) C:HCL—C:Cl+HC]

(5) same a5 2, ete,
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As catalysts any substances or mixtures of sub-
stances may be used which are sultable for oxi-
dizing hydrogen chlorlde, for example copper
compounds such as copper oxide, copper chloride
(preferably cuprichloride) or copper sulphate,
further, the corresponding compounds of iron,
chromium, manganese, and cerlum, which com-
pounds may be used elther separately or In mix-
ture, further, all the aforesald substances, elther
separately or in mixture, together with gluminum
oxide, magnesium oxide, bismuth oxide ete.
Preferably the said substances are appled to
sultable carrler substances, such as clay, pumice,
gypsum, silicic acld gel, aluming gel, and the
like,

As In any other case, the veloclty of the flow
of the gases depends on the volume of the cata-~
lyst.

The longer the path of the gases through a
catalyst, the higher may bhe the veloclty of the
flow thereof. The flow velocltles and the tem-
peratures are not at a definite ratio directly de-
pending from one another, the formation of
tetrachloroethylene being bound to deflnite tem-
perature Hmits, as in any other catalytical
process.

The process may be carried out at tempera-
tures of from 300 to 500° C. and preferably at
temperatures of from 370 to 450° C.

The amount of the ethane tetrachlorlde ex-
posed to the action of the catalyst may be as high
as from 100 to 150 grams ethane tetrachloride
per hour and per liter of the catalyst, the filling
consisting of clay In pleces of from 2 to 4 mil-
limeters in dlameter coated with from 5 to 10%
copper chlorlde. In each case the sald amount
depends on the amount and the character of the
catalyst per unity of volume.

A sultable material from which the reaction
pipe may be made, Is for example, ceramic ma-
terial or other material resistant to hydrogen
chloride and chlorine,

The formation of tetrachloroethylene begins
also if the amount of oxygen is stoichlometrically
insufficlent. But it rises as the amount of oXygen
i3 Increased. Preferably the reaction is carrled
out with an excess of oxygen exceedlng the stoich-
jometric ratlo, for example, with an excess of
from 20 to 80%, because in this case the product
of the reaction contains much tetrachloroethyl-
ene, At s temperature of from about 400 to 430°
and an excess of oxygen of more than 20% with
a copper chlorlde-clay catalyst & reaction prod-
uct was obtained which contained 90% and more
of tetrachloroethylene,
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The oxygen may be used in concentrated form
or diluted with Insert gases, for example, alr,

The reaction products are collected while cool-
ing in water, the hydrochloric acld which i3 pres-
ent In comparatively small amounts being dis-
solved. The chiorinated products are precipitat-
ed, and after separation from the watery phase,
they are separated from one another by fraction-
ated distillation. This is the most simple method
of separating the components though other sep~
arating methods may be used which ate known
in the art.

Ag compared to known processes my improved
process 1s preferable because practically the whole
amount of the chlorine entered into the process
i made use of for producing tetrachloroethylene,
while In known processes one third of the chlo-
rine 1s transformed into chlorides of alkali or
alkaline earth metals, which hava no value what-
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-ever or Into hydrogen chloride, the value of which 20

15 Iess than that of the tetrachloroethylene.
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Exagmple

Ethane tetrachloride vapor and a correspond-
ing amount of air ascertained by calculation were
passed at a temperature of from 430 to 450° C
through a pipe contalning pleces of pumice im-
pregnated with cupri-chioride. The flow velocity
of the gaseous mixture was about 120 grams of
ethane tetrachloride per hour and per 800 cubic-
centimeters of catalyst volume. In addition to
some ethylene trichloride, ethane pentachioride
and watery hydrochloric acld the product of the
resction substentlally consisted of tetrachloro-
ethylene.

While In describing the Invention reference has
heen made to a particular example embodying the
same I wish 1t to be understood that my inven-
tion s not Imited to the specific process described
herein, and that various changes may be made
such as will readily suggest themselves to those
skilled in the art.

HANS WERNER SCHMIDT.



