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The present invention relates to improvements
in the production of vinyl acetylene. More par-
ticularly, it relates to improvements in the cata-
lysts used to convert acetylene into vinyl acetyl-
ene.

For the manufacture and production of vinyl
acetylene by the dimerization of acetylene in the
liquid phase, it has already heen proposed to
employ as contact liquids agueous solutions of
cuprous chloride. In operating this process,
there are formed besides vinyl acetylene also high
molecular tarry and resinous by-products which
cause & decrease in the catalytic activity of the
cuprous chloride solution. 'The addition of aclds
to the cuprous chloride solution in order to in-
crease the serviceable life thereof, may prevent
a rapld decrease in the catalytic activity; how-
ever, it does not dispense with the necesslty of
regenerating the catalyst.

We have now found that cuprous chloride con-
tact solutions which have heen used in the pro-
duction of vinyl acetylene from acetylene may be
easily regenerated by heating them together with
hydrochloric acid. Cuprous chloride solutions
treated according to our invention may again bhe
used In the production of vinyl acetylene, if de-
sired, after having converted cupric chloride
which may be present into cuprous chloride.
This surprising result involves the great advan-
tage that the difficulties and inconveniences con-
nected with the known regeneration of spent
cuprous chloride solutions by means of chlorine
can be dispensed with altogether.

In carrying out our invention, we add concen-
trated hydrochloric acid to the spent cuprous
chloride solution. The amount of concentrated
We
prefer to add an amount corresponding to from
about 1 to 15 per cent of the welght of the spent
solution. Instead of adding concentrated hydro-
chlorle acid, we may introduce a corresponding
amount of gaseous hydrogen chloride thereby
forming hydrochloric acld within the contact
solution.

‘The mixture of spent contact solutlon and hy-
drochlorie acld may then be allowed to stand for
some time. It is then heated, preferably below
its bolling point, generally speaking within the
range of from about 60 to 95° C. The heating
may be discontinued, when & sample withdrawn
from the solution yields, after Altration and addi-
tion of water, a pure cuprous chloride precipitate.
During the heating, the presence of oxygen should
be excluded in order to prevent the oxidation of
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clude free acetylene which may form undesirable
by-products.

The solution contains & certain amount of a
voluminous precipitate wherein a small amount
of copper or copper compounds are embodied.
Before using the solution again for the production
of vinyl acetylene, this preclpitate is separated
off, preferably by filtration. The copper con-
tained in the precipitate may easily be converted
into cement-copper.

" The filirate may be used without further treat-
ment immediately for the conversion of acetylene
into vinyl acetylene. If the filtrate contains sub-
stantial amounts of cupric chloride, powdered
copper may be added 1o order to reduce this to
cuprous chloride,

The regeneration of contact solutions may be
carried out continuously even without interrupt-
ing the production of vinyl acetylene. This may
be done, for example, by branching off part of
the contact liquld, adding thereto hydrochloric
acid, heating it, preferably in the absence of sub-
stantial amounts of oxygen and acetylene, sep-
arating off the precipitate, adding, if desired,
fresh cuprous chloride corresponding to the
amount of copper contained In the preclpitate,
and leading back the solution Into the reactiom
vessel,

Qur Invention will be illustrated in the follow-
Ing examples {n respect to cuprous chloride solu-
tions contalning ammonium chloride. It willl,
however, be understood that our novel process 1s
likewise applicable to other contact solutlions ca-
pable of promoting the conversion of acetylene
into vinyl acetylene and containing besides cu-
prous chloride another ammonfum salt or an
amine salt or also an acid constituent.

Ezxample 1

Into & solution consisting of 147 kllograms of
cuprous chloride, 90 kllograms of ammonium chlo-
ride and 150 liters of water there are led per
hour 32 cubic meters of acetylene. The yield of
vinyl acetylene amounts to 34 grams per hour for
1 kilogram of cuprous chloride; the concentration
of vinyl acetylene in the reaction gases 1s 71 per
cent. This rate of conversion steadily decreases.
After It has reached 25 per cent and after the
contact solutlon starts to foam, the process Is
discontinued. 'The solution Is allowed to stand
for three days at room temperature, while ex-
cluding alr. For 1 Nter of the solution 30 cubic
centimeters of commercial hydrochlorie acld (36
per cent) are added and the whole ig heated to

80° C for 5 hours. The solution 1g flltered off and
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1 kllogram of powdered copper and 1.5 kilograms
of solld cuprous chloride are added to the green-
ish-black colored filirate, It 1g then agaln used
as contact Hquid. When leading acetylene into

the solution under the conditions referred to |

above, 43 grams of vinyl acetylene per hour for
1 kilogram of cuprous chloride are obtalned. The
concentration of vinyl acetylene in the reactlon
gases now amounts to 80 per cent.

Example 2

A column 1s charged with 8 mixture of 110 kilo-
grams of cuprous chloride, 75 kilograms of am-
monjum chlorfde, 1 kilogram of powdered copper
and 110 lters of water., 30 cublc meters of acet-
¥lene per hour are led through the contact lig-
uid at 90° C. When the decrease in the yleld of
vinyl acetylene indicates that the reaction has

slowed up, 10 per cent of the contact liquid are
withdrewn into a separate vessel which is heated
to from 70 to 80° C. 10 cubic centimeters of 36
per cent hydrochloric acid are added for 1 liter
of the cuprous chloride solution and a current of
nitrogen is led through the solution. After sbout
156 minutes a sample withdrawn and filtered
yvields & pure cuprous chloride precipltate when
diluted with water., The bulk of the solution 1s
then filtered and glven back into the column.
This regeneration is repeated as soon as the ac-
tivity of the contact liquid decreases substan-
tially. From tlme to time, the total loss of cu-
prous chloride is determined and a corresponding

1» amount thereof added to the contact Hquid.
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