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COMPLETE SPECIFICATION, ~

Gatﬁiir'ti'c Process for the Mamufacture of Hydrogen.

T, REwE JuAR ﬁmﬁsm (JRENIER, Of 3,
Averme- (hrardet, Montmorenay, Seine-eb-
Ofge, France, s citizen of the Krench

' RepubHic, do hereby declare the nature of
“Mnthis invention and. in what manmer the

10

game is v be performed, to be partica-
larly described and. assertained. in and by
the followiug statement :—

The- present invention- has reference to &
catalytic process fur the mamrfacture: of
hydrogen. Tt consists of the use of carbon

| iu the Eorous state, and. particularly wood-
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.chazto

; ag a catalyser for the chemieal
reagtion in which csrbon monoxidy reacts
upon- steam  with the production of
hydroges; which rcaction is represembed
by the following. equation.:-—
CO+H0=CO;+Hy

This reaction is veversible and
exobhermic in the direction of the passage
from.. the first member to the secoud. It
is known that e reduction of temperatore
hag for Tesuli to digjlace the state of
egailibvium in this swme seose favourable

,to the produetion.

The  applicant is awece that it has
already heen proposed to utilie porous
carbon, aleme or in misiuie with -other
badies in the capacity of catalyser, fos
aatalytic reactions, m%er hetween carbon
monoside and ammonia for the manufae.
ture of hydrecyanic aeid, or between ecar-
bon monoxide and hydrogen. for the manu-
fachure of formaldehyde or hydroearbons,
or again in other catalytic reaclions of
hydrogenation or dehydrogenation.

He 15 also awars that it is kumown to
obtair  hydrogen hy catalytic reaction
between carbon monoxide and steam, in
presence of compounds of iron as catalyser
supported npon porous carbon.

The applisant has asverfained that car-
bon in Ghe porous state, and particalazly
wood chsrcoal, constitutes for this reao-
tion a catelyser of which the use affords
clearly charactorized industrial advan-
tages over that of catalysers hitherto used,
as the cxperimental results hercafter sof
put will definitely prove :—

In the manuvfacture of
aceording to the reaction :

GO + H,0 wCO, + H,,
experiments carried out have emabled me
[Prica 1s.]

bydrogen,

“fhrongh

plete.

to ascertain that by passing through an
irén tube fillad with wood-charcoal and
heated by & gas burmer, a mixture com-
posed of one yolume of varbon monoxide
and ubont eix volumes of steans, there is
collected & mixturve of hydrogen, of car-
bonic -acid gas, of carbem wmonoxide and
steam. .

As indicated sbove, the proportion of
these gases vasies with the temperafure.
The proportion of carbouit auliydride in
particulur Jpasses through a meadimum at
about 250°—880° (., at the same timse
that that of carbon monoxide paszes
& miniraum, _

Tn parkienlar and without the Iesst
vestriotion of the generality of the inven-

‘tiom Yy this experiment, guotutl like the
_following ones solely by way of exumple,
_if there is passed af & temperature of 375°

¢ into the vabslyser tube a mivture hav-

ing the following composition — -
o0 - - - 99 volumes
0 - = = lwvplume
Hgé {as steam}  ~ 800 velumes

there is oollested a paseous oixtury of

“which the apalysis indicates the following
-eomposition by volume :—

o0y, ~ - - - 51“?0
. — - -~ 499
o8 - - - Traces

The reaction is thus practically oom-
In the eourse of this experiment,
the duration of eontact of the gases with
the ecatalyser has net exceeded two
minates, and it will bhe possible in
practice to reduce it in & certain degree,

The slight exccss of carbonis acid gas
relative to the thecreticel quantity corre-
sponding to the complete reaction womld
seer to arige from the last traces of this
gas adsorbed in the wood-chareoal in the
norraal state, which teaces it gives up with
diffienlty.

Tt has also been uscortained that the
presence of an excess of hydrogen is mob
capable in practice of hindering the reac-
tion by mass achion.

I support of the foregaing and like-
wize hy way of example, the applicant

oints ‘out that by adding an excess of

ydragen to the gases inbroduced into the
catalyeer {ube, therc is oblained at the
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_guenily of

: Teaction
utilized in place of a mixbure

exit from this tube a gaseons mixture, of
which the following composition has been
found in the ocourse of two gxperiments
fromy one another as regards the
proportion of hydrogen added und the
speed of Tpassage of the gases in the
catalyser tube : '

First experiment :—

co
co'-

Serond experiment :—
Qo, - - =
Qo- - B,
Hy- = = 89.4%

The percentuge of hyd::o&?n added and
the speed . of passage of &he WEre
eater i the second ezperiment than
uring the first experiment. .

" Thps, the use of wood-charcoal as &

-catalyser permits of lowering the tempere-

“gure of the reaction and thereby displac-
“ing fte equilibrinm in the divection of
jncressed yield, _

" Moreover, this mew catalyser, compared
with those usually emyployed far this reac-
tion, permits of obfaming & gaseous mix-
ture which containg a greater proportion
_of oarhonic acid gas and - conseguently of
hoydvogen, for the same expenditnre of
stegm, or a mixfuve containing the same
proportion of carbonie acid gas and conse-
hydrogen, with & Iess expendi-
fure of steam, from which it follows that
there is an-economy of steam.

Tt being given that an excess of
hydrogen does nob in practice prevent the
from takig place, there may be
of earbon

monoxide and steam, a mixiure of wator
gas and gteam. _
The presence of ather gases, in par-
tiomtar nitrogen, etbylene, efe., not being
barmful, there might alsa be uwiflived a
mistore of indmstriul gases conlaining
carbon monozide (poor gas, ecoke ovel gas,
ete.) and sheam.
Tt results from
charcoal presents
of view a greah

the foregoing that wood-
{rom the indusliisl point
advantoge as a catalyeer,

for several reasoms of which the principal
are the following \—
(1). Lowering of the teraperature heyond

‘which_the speed of the reaction in (ues-
tion becomes apypreciable. .

(2). For & given temperature, increase
of the speed of the Teaction.
- {3?. TLemp  doretion of wee of the
catulyser by reason of its yesistance Lo
chemiesl agents.

{4). Low cost price of the eatalyser.

Having now particularly described and
. pscertained the natuve of wmy said inven-
-tion and in what mepner the seme is
4o be performed, I declare that what L
clain it i
“TCatalytic process for the manufacture of
hydrogen, starting from a mixtnre of
earbor monoxide znd steam, chaxacterized
by the fact thab thers is uiilized as
catalyser carbon in the porous sbato, for
expmple wood-careoal.

Duted the 23vd day of May, 1927.

For the Applicend,
TEENY & TEENY,
Chartered Patent Agends,
734, Quoen Vieﬁogaésmét, London,
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