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To all whom it may concern:

Be it known that we, ArTaUR A. Back-
HAUS, of Baltimore, in the State of Mary-
land, and Frep B. Arextz, of Curtis Bay,
in the county of Anne Arundel, and in the
State of Maryland, have invented certain
new and useful Improvements in Processes

" of Making Catalyzers, and do hereby declare

that the following is a full, clear, and exact
description thereof. _

Our invention relates particularly to a
process of producing catalyzers which are
used in the production of aldehydes.

"The object of our invention 1s to provide
a process by which catalyzers of the above
type may be advantageously made and by
which efficient catalyzers may be obtained
to bring about the production of aldehydes,

as for example, acetaldehyde, by passing
alcohol over a catalyzer of this character

while heated.

Another object of our invention is to pro-
vide a process of producing catalyzers con-
taining a catalytic metal such, for example,
as copper, nickel, chromium or iron, to be
used for the production of aldehydes in this

wsi‘z. .
1Further objects of our invention will ap-

pear from the detailed description thereof
contained hereinafter.

‘While our invention is capable of being
carried out in may different ways, we shall
describe hereinafter-only one way of carry-
ing out the same, and shall show only one
form of apparatus used in connection with
the same in the accompanying drawing, in
which— _

The figure is a vertical section of a cata-
lyzer made in accordance with our invention.

In carrying out our process, we fill a cop-
per tube 1 with a large number of substan-
tially parallel disks 2 of permeable material,
as for example copper gauze, which may be

contiguous with one another or separated

by rings 3, as desired. :

The metal is a very good conductor of
heat, and in this way the reaction tempera-
ture may be readily carried to-all parts of
the catalyzer tube 1, with_which the disks

are shown as contacting. -In order to make - pos

the gauze disks 2 active, 8o as to bring about
the change from alcohol to acetaldehyde, the
surfaces of the disks 2 are, in the present

embodiment of our invention, coated with
a finely divided catalytic metal by pourin

a solution of a catalytic metal nitrate, suc

for example as cupric nitrate or nickel
nitrate (Ni(NO,), or both, into the cata-
lyzer tube 1, and then passing ammonia gas
through the tube to precipitate in situ the
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hydroxid . upon the gauze disks 2. The’

hydroxid is then partially decomposed by
heating to a temperature of 300° C. or
higher, and is then reduced in situ by means
such as a current of hydrogen heated to ap-
proximately 300° C. '

Instead of proceeding as above, by pour-
ing in a nitrate, we may introduce a dilute
solution of nitri¢ acid having a strength of
5 to 10%, and then proceeding as before to
form the finely divided catalytic metal upon
the disks 2. :

In this way a very finely divided de osit
of the metal 1s carried by the meshes of the
disks 2, and thereafter, when a current of
vapors of an alcohol, such for example as
ethyl alcohol, is passed through the tube 1
while heated to a temperature of approx-

imately 300° C., the finely divided catalytic-

metal causes the alcohol to be broken down
into acetaldehyde and hydrogen, which may
be conveyed away and separated in any suit-
able manner.’ :

During the formation of the acetaldehydsé,

the heating of the catalyzer tube 1 may be
very effectively carried out by the external
application of heat, which is readily con-
veyed to all portions of the catalytic ma-
terial by reason of the fact that the latter is
carried upon the disks of gauze 2, which
form very effective conductors of heat. In
this way the acetaldehyde will be very uni-
formly formed from the alcohol vapors.

While we have described our invention
above in detail, we wish it to be understood
that many changes may be made therein
without departing from the spirit of the in-
vention. :

We claim: :

1. The process which comprises forming a
salt of a catalytic metal upon a metal body
by adding a salt to said body and then de-
iting a finely divided catalytic metal by
precipitating and afterward reducing in
#itu by aeriform agents from said salt upon
said body. - o
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2. The process which comprises forming
cupric nitrate upon a body of metal gauze
and then depositing finely divided metallic
copper by precipitating and afterward re-
ducing in situ by aeriform agents from said
salt upon said gauze.

3. ’1}1):; rocess which comprises forming a
nitrate of a catalytic metal upon a metal
body, the nitrate being formed thereon b
app{ying a solution of a nitrate of the meta ,
and then depositing a finely divided cata-
Iytic metal by precipitating and afterward
reducing in situ by aeriform agents from
said salt upon said body.

4. The provess which comprises forming
cupric nitrate upon a disk of metal gauze,
the nitrate being formed thereon by apply-

‘Ing a solution of cupric nitrate, and then

depositing finely divided metallic copper by
precipitating and afterward reducing ¢n
8itu by aeriform agents from said salt upon
said gauze. '

5. The process which comprises forming
a nitrate of a catalytic metal upon a metal
bo.d{, the nitrate being formed thereon b
applying a solution of a nitrate of the metal,
and then depositing a finely divided catalytic
metal from said salt upon said body b
treating with ammonia to form a hydroxid,
igniting to form an oxid from said hy-

droxid, and reducing the oxid with a current
of hydrogen. o

6. The process which comprises forming
cupric nitrate upon a disk of metal gauze,
the nitrate being formed thereon by apply- 35
ing a solution of cupric nitrate, and then
depositing finely divided metallic copper -
from said salt upon said gauze by treating
with’ammonia to form a hydroxi(i igniting
to form an oxid from said hydroxid, and 40
reducing the oxid with a current of hy-
drogen. :

7. The process which comprises (1) as-
sembling, within a metallic tube, -a large
number of parallel permesble disks, made 45
of heat - conductive material and in heat
conductive relationship with said tube, (2)
applying a dissolved salt of a catalytic
metal thereto, (3) passing an aeriform pre-
cipitant into contact therewith, (4) partially 50
decomposing the precipitate by heat, and
then (5) reducing the metal n situ within
said tube.

In testimony that we claim the foregoing -
we have hereunto set our hands.

ARTHUR A. BACKHAUS.
FRED B. ARENTZ.
Witnesses:
Joun P. Giscmer,
ArrEUR WhIGHT.



