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The present invention relates to an improved
process for producing acetaldehyde from gases
contalning acetylene.

It has already been proposed to convert con-
centrated acetylene into acetaldehyde by treat-
ing it with solutions of iron sulphate in sulphuric
acld, the said solutions containing mercury, The
acetylcne used In excess 15 led in circulation. The
iron salt solution, which contains the major por-
tlon of the iron in the ferric stage at the com-
mencement of the reaction, Is reduced to the fer-
rous stage during the formatlon of the acetalde-
hyde. The continuous preparation of acetalde-
hyde is carried out by adding to the iron salt
solution in a glven time only such an amount of
iron In the ferric stage as Is reduced in the same
time. Generally speaking the procedure i1s such
that with the progressive addition of ferric sul-
phate solution and the continuous withdrawal of
exhausted solution, only very little ferric sul-
rhate is present in the solution because the
amount of ferric sulphate added In the unit of
time i{s immediately converted into ferrous sul-
phate.

In the case of gases having a comparatively
low content of acetylene (up to about 20 per cent
by volume), such as have been produced recently
in electric arc plants, acetaldehyde can only be
obtained in moderate yields with the iron salt
solutions described above. Strongly diluted acet-
yvlene mainly passes unchanged through the iron
salt solution and is thus lost as far as conversion
into acetaldehyde is concerned. It is necessary,
however, since the gas containing acetylene can-
not be led in circulation without difficulty by
reason of its strong dilution, to convert the acet-
vlene as completely as pessible into acetaldehyde
by & slngle passage through the iron salt solu-
tion, because otherwise the process is useless from
an economic point of view. ’

In the copending application Ser. No. 83,069,
filed June 2nd, 1936, one of the present inventors
has described an improved process for the man-
ufacture of acetaldehyde from gases contalning
up to about 20 per cent of acetylene by means of
an acid solution contalning mercury according
to which process the gas to be treated is led
through the reaction vessel in the same direc-
tion as the catalytic liquid itself, the latter being
led In a cycle at the same time and preferably
5o that a multiple of the amount of liguid present
in the reactlon vessel is circulated per hour. In
the example of the said co-pending application
Ser. No. 83,068 the catalytic liguld comprises a
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certain amount of iron In the form of ferrous
and ferric sulphate.

We have now found that gases of the sald kind
containing acetylene in an amount of up to about
20 per cent by volume can be worked up with
speclal advantage Into acetaldehyde when the
ratio of ferrlc sulphate to ferrous sulphate in the
iron salt solution is not allowed to fall below a
certain limit. Care should be taken that more
than about 20 per cent of the total amount of
iron is always present In the ferric stage. For ex-
ample it Is advantageous to use a solutlon which
contains between 25 and 100 grams of iron per
liter, about 30 per cent being in the form of fer-
ric sulphate and the remainder in the form of
ferrous sulphate. Depending on the nature of
the gases contalning acetylene employed, the
content of other unsaturated hydrocarbons of
which varies according to the hydrocarbon mix-
ture serving for the preparation of the acetylene,
it may be necessaly to vary the sald ratlo of the
ferric stage to the ferrous stage, 1. e. to Increase
or decrease the proportion of ferric sulphate In
the solution. In this manner it 15 easy to adapt
the degree of efficlency of the solution to the
gas mixture to be worked up. A higher content
of unsaturated hydrocarbons in the Initlal gas
necessitates a higher proportion of ferric sul-
phate. In this way the conversion of acetylene
into acetaldehyde is rendered as complete as pos-
sible and at the same time tgo high a content
of ferric suiphate in the solution, which may glve
rise to undesirable side reactions, {8 avoided,

The procedure may be for example that the
reduction of the iron salt at first only present
in the ferric stage taking place during the ad-
dition of water to the acetylene is allowed to
proceed until the desired proportion of ferric
sulphate to ferrous sulphate has been set up.
There is then continuously added to the iron salt
solution such an amount of ferric sulphate so-
lution that the ferric sulphate content does not
fall below the desired Umit of 20 per cent, Nat-
urally a corresponding amount of the reduced
solution must be always withdrawn In order to
maintain unchanged the effective amount of iron
of for example 35 grams per liter and the volume
of the salt solution. Atmospheric or also in-
creased pressures may be employed.

When the ratio of ferric sulphate to ferrous sul-
phate does not fall below the above-specified
limit, there is not only the advantage that for
the first {ime the economic working up of gas
mixtures containing acetylene 18 rendered pos-
sible byt there s the further advantage that me-
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talllc materials without protective coverings, as
for example rubber, may be used for the con-
struction of the partg of the vessels which come
into contact with the hot sulphuric acid iron
salt solutlons. There are then sultable as con-
structional materials nickel chromium steels
which may be welded at any time when it is
necessary, this being impossible with parts of
vessels which are coated with rubber or lined
with brickwork, Indirect tranhsfer of heat for
the heating or cooling of the salt solution may
also be carrled out without dificulty. Further-
more parts coated with rubber may be replaced by
parts of the said materials in cases where rub-
ber-covered walls might be rubbed through, as
for example in towers which are charged with
filler bodles,

The following example, glven with reference
to the accompanying drawing which shows dia-
grammatically an arrangement of apparatus ac-
cording to this invention, will further illustrate
the nature of this inventlon but the invention is
restricted neither to this example nor to the spe~
cific arrangement shown.

Exzample

150 lters of a scolution which contains 24.5
grams of iron In the form of ferrous sulphate
and 10.5 grams of iron in the form of ferric sul-
phate per liter and also contains 3 per cent of
free sulphuric acid are charged into the vessel
A. Into this solution there are blown through the
pipe G 11 cubic meters per hour of a gas con-
taining acetylene which in addition to hydrogen
and methane and propane contains 18 per cent
by volume of acelylene and 1,45 per cent by vol-

ume of other unsaturated hydrocarbons. The
gas containing acetylene moves in the same di-
rection as the salt solution. The solution itself
is led in clrculation over metallic mercury sit-
uated in the container B and/or In the parts of
the tower A and/or C in such manner that by
the circulation the volume of the said solution
contalned in the tower A is renewed several times
per hour whereby the salt solution always re-
10 mains saturated with mercurous and mercuric
sulphate. The escaping gas which leaves the
tower is under an excess pressure of one atmos-
phere. In order to maintain the composition of
the salt solutfon, an amount of the solution cor-
15 responding to the amount of ferrous sulphate
formed Is withdrawn through the pipe D, the fer-
rous sulphate is converted in the vessel E into
ferric sulphate and returned through the pipe
F. A 94 per cent conversion of the acetylene is
a9 thus obtained. If, on the other hand, the amount
of ferric sulphate in relation to the amouni of
ferrous sulphate 1s allowed to fall below 20 per
cent of the total amount of iron, the conversion
of acetylene continually diminishes and a Yield
25 of scarcely 70 per cent is attalned. By increasing
the ferric sulphate content to the former valye
(30 per cent of the total iron), the high conver-
sion value of 94 per cent may be immediately ob-
tained again. The residual gas together with the
50 acetaldehyde formed and the water vapor car-
ried along with it leave the vessel A through the
pipe H. The acetaldehyde may be readily sep-
arated from the gas mixture by cooling and wash-
ing with water.
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