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Convention Date (France) : July 19, 1930.

Hydrogen and Carhon Monoxide..

I, Lucrex Hewst Romaw, zesiding ab 11,
rue d’Bnpghien, Paris {Seinc), France, a
vitizen of the Wingdom of Ita&;g, do
hereby declare the nature of this inven-
" tion and in what manner the saes is to be
performed, to be particularly described
and sscertained in and by the following
stafement :—

It iz known to obtain formaldchyde
from, gasez containing hydrogen sud
curhon monoxide by processes in which
the reaction takes place at low tempera.
tare snd pressure, said Emcesses involv-
ing the use of & catalyst, but the aldehyde
formed ot the outset of the reaction
rapidly polymerizes on contact with the
entulyst, Impregnates the lalter and
impuirs and #Hnally destroys the calalytic
getion so that the formation of the alde-
hyde soon ceases.

According to the present invention, the
gas containing hydrogen snd carbon mon-
oxide, such as water gas, blast furnace
gus ctc., previously purified, is subjected,
mder nurmal pressure and at a tempera.
ture included hefween 130° and 200° Q,
to the action of & catalyst conslituted by
one or more of the following redused
metals or the oxides of said metals, viz,
nickel, iron, cobalt, copper, platinum and
palladivm, while in order %o ragenerate
the calalyst, the cmrrent of gas to be
lrcated is discontinued periodically, and
& current of nitrogen or oxide of aitrogen
iz then passed through the catalyst, the
durations of flow of the reaction gas and
regenerating gas being, respectively, 90
seconds (plus or minus 10 seconds} and 30
seconds { or minus § zeconds).

It is currenb practice o recover gasos
containing hydrogem and cerbon mon-
oxide or to mammfacture water gas, and
such practices do nol reyuire describing,
It is lmown that by mesus of suitable
methods, mixbures of approximately 509,
of CO and 509, of I can be obtained,

The propertions of the mixtures CO+H
may, aocoording to the produets to he
obtained, wundergo any modifications,
either by enrichment in H or impoverish.
ment in CO.

Similarly the purification of said guges
contuining hydroren azl.md carbon monoxide
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for the elimination therefrom of the
barmful or useless elements such as H,S,
H 48, CO, ete, is wellknown and need
not be deserihed.

The gas containing hydrogen and
carbon monoxide thus obtained and pui-
fied iz passed inlo an a,p%ara,tus heated
to a suitable temperatare {130° {0 200° C.)
in order to undergo therein u catalytic
action on the following reduced metals or
metallic oxides: wnickel, iron, eobalt,
copper, platinum  and  palladiem. The
gag is maintained in the apparatus ai u
pressure approaching the normal,

It is known. ihat the mixture CO+H
may under such conditions produce
methane whet the proportion of the gases
CO and H i fm‘orab?e. In the case in
which the-miztire CO+H does not corre-
spond to.he ideal formula

GO+ HE=H0 +CH
methane may’ oill, be fmmeﬁ, but the
reaotion is thenr only partial.

During the aboye transformation, it has
been observed that formaldchyde is pro.
duced, But froin: this point the action
of the catalyst slows down considerably
and rapidly tends $owards =ero,

Tei}lli;dac}ion iré due t.oH'hhe faet thut the
ald o formed. gradually polymerises on
the surfave of the eatalyst alildyggluises i
without any chemica) combination takin
place however. Due fo this polarisation
of the catalyst, which prevents contact
between it and the gas, the satalytic
action gradually folls off and would
finally seaso unless measures were adopted
to depolarise the catalyst.

In order, therefore, to depolarise and
reaciivate the catalyst, the flow of the gas
to be treafed iz temporarily arrested and
the catalyst iz subjected to 2 ctrrens of
nitm%en or .oxide of nitrogen, the effect
of which is ig.depolymerise the sldchyde
deposited - on,

>d - on & catalyst whereby ‘the
lafter is depola:

sed and recovers its cata-

lytio properties. ., .,
Accordirig to" the present fnvention, the
churations of altersiate flow of the current

of gas to be trefted snd of the cmrrent of
catalyst resctivating gas are respectively
90 seconds (plus of minus 10 seconds) and
30 seconds (plns or minns § seconds).

2

371,377

Application Date (in United Kingdom) : Oct. 14, 1630, No. 30,726 / 30,
Gompiete Acceplsd : April 14, 1932.‘_;

A | COMPLETE SPECIFICATION, . » |

Process for Manufaeturing Formaldehyde front Gas Containing
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The formasldehyde formed is conmected
by the kmown methods and is eminently
suitable for the manufacture of alkaline-
earth sucrates or smccharates, in par-
tigular, and carboliydrates in general,

By way of example the process accord-
Ing to the invention for the manufacture
of formaldehyde will be deseribed here-
after, the apparatus used being the- ome
shown in, the accompenying drawing.

The waber gus from the gas penerator 1
is treated in a purifler 2 by an alkaline
solution in order to remove its harmful
comporents I8 and 0, Said gas is
then ocollested in & gasometer 3. The
purificd ges is passed through a mickel
calalyst £ of known type and constituted
for example by uickel spirals covered with
powdered nickel known as * reduced
nickel . The eatalysis chamber i3 heated
to a temperature approzching 175° C.
{+ or —10°). TIn said ohamber the purd-
fiel gas mmdergoes & transformation and
the frea»ter pozt of ib passes into -the stute
of formaldehyde. During said teaction,
@ slowing down of the catalytic action
may be observed, which tends towards
zero. The eurrent of water gas fhrough
the catalyst is stopped after 90 seco
{+ or — 10 seoonds) and iz repleced by
a omrent of nitrogen for a period of 30
geoonds (4 or - § seconds) Said
nitrogen is infroduced, for esample, by
an odditionsl pipe 5. The current~of

wuter gas is then passed again and so -
forth. »

- nickel,
~and. paliadium,

Having now partienlarly deseribed and
agcertained the nature of my safd inven-
Hion and in what manner the same is 4o
be performed, I declare that what T
claim is:—

1, Progess for the industrial menulzc-
ture of formsldebyde, according to which
goges cunbeining hydrogen and carbon
monvxide, such as wabter pas, blast fur-
nace gas, etc., purifed beforehand, are
subjected tnder normal pressure and ab
& temperature included between 180° and
200° C, fo the action of & catalyst consti-
tuted by one or several of the following
rednced metalzs or their oxides: vizm.
iron, cobalt, e . platinem
while c}p}:ler orPder to
regenerate the catalyst, the current of ges
to-be treated 35 discontinued perivdically,
and. a . omrrent of nitrogen or oxide of
nifragen is then passed through the cata-
lyEt,_._ﬂl&' durstions of fluw of the reaction
ges aid regenerating being  respec-
tively’ 90 seconds (plgs or n%inus 10
seconds) and 30 seconds (plus or minns &5
saconds),

- 2. Process for the indostrial manufsc-
ture of formaldehyde, subsientizlly as
hereinbefore described.

Dated this 14th day of Octoher, 1930.
Far the Applicant,
LLOYD WISE & (o,
10, New Court, Lineoln’s Inn, London,
w.C.,
. Chartered Patent Agents.
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