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AMENDED SPECIFICATION.

Repljin{écl.é.s amended under Scetion 8 of  the Patents and. Designs Acts, 1907 to

1928.

PATENT SPECIFICATION

Application Date: March 14, 1927,  No. 706?/..‘2?,

Oomplate Accepted : Aug, 25, 1927.

COMPLETE SPRCIFICATION (AMENDED). -

Improvements in the Manufacture and Production of Aldehydes.

T, James Yars JomysoN, a Dritish sub-
ject, of 47, Lincoln’s Inn Fields, in the
County of Londen, Gtentleman, do hereby
declare: the nature of this inveniion
{(which has been communicated to me from
abroad by T. G. Farbenindustrie Alktien-
gesellsehalt, of ¥rankfort-on-Main, Ger-
many, a corporation organized according
t0 German laws), and in what manrnex
the same is 1o be performed, to be particu.
larly deseribed and ascertained in and by
ike following statement t—

My forcign correspondents have found
that aldehydes way be prepared in a
simple manner from mono cucboxylie
acids by acling on the latter in the vapour
statc at elevatad temperatures and in the
presence of hydrogenating catalysts with
carbon Toomoxide or mes mixtures con-
taining carboti monoxide, According to
{his invention for exampls benzaldebyde
may readily be prepared from hengoic acid
and acetaldehyde from acctic aecid.

As cafalysts gmitable for the reaclion
according to the present invemtion nob
only the elements suitable for nse as
hydrogenating catalysts but also mixiures
of sueh elements muy be eroployed. These
catalysts may he activated by an addition

‘of uiher elements or their compounds.

The temperatures to be employed may
vary within rather wide limits. - The most
suitable teraperatures will generally range
betwasn about 2002 and H50° Centigrade
preferably hetween 2609 and 500° Centi-
grade. The resction may he carried out
under any desired pressure.

The proportions of carbosylic acid and
carbon monoxide need not be in the ratc
theoretically required, that is in the pro-
portion of one part, by volume, of car-
boxyhic acid to ome part, by volume, of
carhon mono®ide, but may be voried with-
in wide lmits. The materials not con-
sumed in the remction may be reintro-

“'r]ncs,;fl_ini‘.a _the procass iz & virculatery
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system. Imert gases or vapours may be
present in addition to carbon monoxide,

The following examples will furthex
itlusirate how the said invention may be
earried out in practice, but the inveniion
is not Jimited %o these exeples.

HExavere 1.

Benzoie acid vapour is mixzed with eaz-
bon monoxide in about {he preportion of
9 parts, . by volume, of benzoic-acld to
100 parts, by velume, of curbon monoxide,
und the mixtura passed af 400° Centi-
grade over an iron catulysi, Benzalde-
hyde is obtained in & good yield.

Exsmers 2.

3 parts, by volume, of acetic acid
vapour are passed togetler with 10( parts,
by volume, of cavbon monoxide over &
eatalyst consisting of cobalt and ivun and
Leated to 2800 Centigrade.  Acetalde-
hyde is praduced which can be recovered
from the reaclion mixinre by cooling or
washing, - _
Fxawrls 3. .

A gag mixture consisting of equal parts,
by voluma, of curbon monoxide and
nilrogen is passed over benzole aeid
heated to 1802 Centigrade., The result-
ing gas and vapour mixture containing
benzoic acid vapour and carbon monoxide
in the proportion of about 5 to 100, is
passed at from 360° to 880° Centigrade
over a catalyst prepared by reducing en
intimate mixture of chromivm oxide and
iron oxide. On cooling the resotion gases
benzaldehyde is separated together with
unaltered benxoic acid.

-Produecer pas or blagt furnoace gas may
also be empioyed instead of the sald ges
mixture.

Lxamers 4

A gas mixture consisting, by volume,
of GO per cent, of curbon menaxide, 30 per
cent. of nitrogen and 10 per cenl. of
water vapour is-inixed with henzeie acid

vapour in such amount that the resulting
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mixturs conlains § paris, by velume, of
benzoic acid vapour and 100 parts, by
volumse, of carbon monoxide. The mix-
ture is passed af from 3807 {0 400° Centi-
grade over a cetalyst conlaining cerium,
chrominm and iron. Beozaldehyde
logether with some vnaltered benzoie acid
and benzere can be separated from the
reietion gases in any suitable manner.

The nitrogen contained in: the said gas
mixture may be replaced wholly or in
part by carbon dioxide,

thes mono carboxylic aeide cam he
sonverted into aldehydes in o similar
manner.

Hgving now particularly deseribed and
ascertained the nature of my sald inven-
tion and in what manner the same is
tg be performed, I deelare that what I
elajin 35— }

1. A process for the manufacture and
produchion of aldehydes which congisis in
acting on a mono earboxylic acid in the
vapour state at an elevated temperature
and in the prasence of 2 hydrogenating
catalyst with carbon monoxide or gas
mixtures containing carbon munoxide.

2. The process for the manufacture and
ﬁrodn.ction of aldehydes substantizlly as

escribed in emch of the foreguing
examples. '

3. Alcle]:g&cs when prepared in accord-
ance with the preceding rlaiming clauses.

Dated this 14th day of March, 1827,

JOHNSONS & WILLOOX,
47, Lincoln’s_v%nn I!;ields, Loudon,

by Ay

Agents,
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