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COMPLETE SPECIFICATION.

Improvements in or relating to Processes for Carrying Oui
Exothermie Cafalytic Chemical Reactions.

We, L’Am Jaquion So0mETE AWONYME
potR: L'ETUDE ET 17FXPLOTTATION DEBS
Proompms Guoness CLavpE, &  TFrench
company, of 48, rune St Lazare, Paris
(Seine), in the Republic -of Iirance,
Assignees of Socimmn CuDmqus DE LA
GRawprR PAROISSE -(AZOoTE & PropUurrs
Comigues), of 13, rue des Saussaies,
Paris, in the Republie of Franoe, a French
compsny, do hereby declre the natnra of
this invention and in what mapner the
same js fo be performed, to be pariicu-
Yuly described and ascertained in and by
the following statement :

This invention rslates to processes for

carrying out exzothermic catalytic chemical .

reactions and- in particular to processes
wherein the gases prior to reaction civen.
late in indireect vontact with the catalys-
ing material during which they beoome
progressively heated whilst any addibional
heat they may require is supplied from,
an external source.

T ie kmown that in processea of Ghis
type, in order #n obtain normal working,
the supfeces through which the exchange
of heat taltes place shonld bhe adapted to
the quanbity of heet cvolved in the tube
containing the ecatalysing material per
unit of fime, und vnce the correct adjust-
meit in thiz respeot has been nwde for
definite working conditions, +thesa con-

" ditions ean enly be varied tu a slight

40

degres limited by the wvariations which
moy be obteined by varying the amount
of heafing from an external source or the

temperature of the gases which are civon--

Inted in indircct comdact with the catalys-
Ing material, .

Tt has been recoguiscd thut vader indus-
trial conditicne it was necessary to ohtain
a greater latitude in the operwiion of ihe
catalysis tuhes, and the present invention
has for its object to provide a means whish
will permib of ensering at all times the
normal working of eatalysiz tubes in which
there moy occur important variations in
the quantity of heat evolved by the
reaction per unit of time, sueh variations
toking place duving the working and
arising fromr varisiions in the eoncentra-
tion of cortuin reacting substances i the
gases subjected to the process, variations

[#rice 1/-]

in the quantity of the gasey i{rested,
variations in pressurs etc.

Such means is afforded according to the
present invention by providing the recep-
tacle or tubc containing the catalysing
material with ftwo or more distinet sme.
foces or groups of surfaces for the trems-
mission. of heat, ciceulaging the gases
which are to reast over the suwrfoves or
groups of swferes, and effecting dnring
the working a variation in tho lransmission
of heat through the said surfases or groups
of surfaces by verying the gquantities of
gases which respsetively oiveulate, either
before they react or during the fime they
reast, over the different surfaces or groups
of surfaces. ;

Whilst the total superficial avea of the
whote of the surfaces or groups of smrfaces
ond their heat conductivity will he deter.
mined by ihe ncoessify of effecting a
wufficiently efficacious exchange of heat,
tha relaijve lmportance of these diffarent
surfaces or groups of sorfaces and of these
different heat conductivities will be con.
ditionsd. by the extent of the zome of
regulation that it is desfred to obtain,

In. ovder that the said invention may
be elearly understood and readily carried
into effect, the same will now he more
fully described with refercnce to the
aooompanying drawings in which

Figores 1 oand 2 filustrate diagram-
matically by wiy of example +wo construc.
tione of apparatus for currying out the
present invention, and

Figuee 3 i o plan view of the receptacle
confaining the eatelysing muterial shown
in Figure 2,

fn the apparatus shown in Fipnre 1
the reveptacle or tube A conteining the
catalysing material is amunged as nsual
within a reeepiacle B, which if Hecessary
is madc pressure-resisting ; the tube A
comprises an oubor surface ¢ as well ag
an inner nest of tubes D. The swfaces
O and of the nest of tubes D may be
partially heat inenlated. The gases which
are to react, which may if necessary be
rrevionsly heated, enter the apparstus
through the pipe G and ean be separated
inta fwo pacts, the onme of which passes

through the pipe H provided with the
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regeiating valve 8 end enbers the interior

of the receplocle B and cirenletes round -
the surface C, whilst the. other passes
‘through the pipe ¥ provided with the
regulaiing valve B and enters a chamber .

E which distributes # into ‘the nest of
tubes D. These fwo gaseous streams

‘again mix af the top of the zeceptucle B
.and then.pass over the catalysing material

where the ‘reaction " fakes plsce, finally
leaving the apparatus through the. pipe K
By way of cxemple there may he eon-
sidered as a particulsr case for the appli-

. cation of the apparatus shown in Figure 1

that of a veziation in {the amount of the

gageous substamces which are to reach.

1f the quantity of fhe guses treated in
low, the valve R 1s closed and thore is
only utilised the exterior surface O of the
tuhe A containing the estalysing material.
If the quantity of the gases treated
inereases, then the wvelve R is opened and
the distribution of the gases paesiog
through the valves R and 8 i regulated

‘in snch menner thet the twe sireams of

gas, after having cirenlated respectively

- azound the suwrface C and thromgh the nest

of tuhes'D and then beecome mized, are
at a tcmperaturs suifable for the reaction.

Tn the apparatus shown in Figures 2
and 3 the catalysing materfal is disposed
in a central tube L the surface of which
may ha parfially heat insulsted and in a
nest of tubes M exterior to.said esnfral
The central tube L is ecommected
with & gas outlet pipe F provided with o

valve R and the nest of tubes M iz con- -

nected throngh en intervening chamber B
with an oullet pipe -H provided with a
valve 8. The pipes ¥ and H are finally
connecled by one common outles pipe K.
The gases which are to resact -emter the
apparatus throagh the pips G and by
means of baffic plates suitably arranged
aze made to cireulate simultancously in
contact with the suface of the nest of
tubes M and the surface of fle central

tube L. Having reached the end of their:

conrse the gases divide into two purts regu-
lated by 1neans of the valver R and 8, the
one passing over the catulysing material
in the tube I, and the other over tlie
eatalysing material contained in the tubes
of the mest M.  After reaction the gases
leave the apparatus through the pipes H
and F and become reunited in the pipe K.
By way of example there may be con-
sidered as a paxticular case. for the appli-
vation of the apparatus showd: iv Figure 2

that of & variution of the conceniration of

cerfain reacting substences in the gases

which: muy ‘oeeur in the comversion ubo

methane of carbon monoxzide present: in

" the gaseous mixture N +3H, it being

Go

asyumed that the surface of the nest of

-of the central tuba I.

tubes M permily, owing to a larger surface

area or & higher heat conductivity or to -

the simmiansons effect of both these
Imctors, of an exchange of heat potably
greater than that afforded by the surface
If the comecnira-
fion of carhon mwonoxide is high, say 2
to 3 per cend, for example, then the valve
& will be closed and the valve B will be
opened ; if, on the contrapy, it is low, of
the order of one fhousandth for example,
then the valve B will be closed and the
valve 8§ will be opened. Por intermediate
concenlintiony the valves R and 8 will he
regutabed in o suitable manner,

nstead of fhe single central tube L
mentioned above, there mmy also he
employed & group of tubes comnested to
the panic outlet pipe F.

It will of courss he understood that the
progess according to the present invention
may be employed with a regulable exter-
nﬁlfy or internally arranged electric heat-
ing arrangement, sund thut means may also
be provided for varying the {ecunperature
@t which the gases reach the apparalus;
the objeet of such arrangements will of
course be #$o sfill fucther inerense the
extent of the zome of regulation afforded
by the process.forming the subject of the
present venftion. For emample if i Le
assumed thal fn the case of the apparatus
shown in Figuara 1 these heat cxchanges
tole place mere actively at the contast
with tha walls of the nest of tubes D than
at the conbact with the outer wall (.
whilst in the ease of the apparaius shown
in Ripure 2, as has bean assumed in the
example givem ahove, the heat exchanges
are effected. move actively at the wulls of
the nest of tubes B3I than at these of the
central tnbe [, the temperature of the
guses in the pipe ¥ in the cese of the
apparatus shown ip Figure 1 and that of
the gases in the pipe  in the ease of the
apparalis. shown in Figure 2 ean he
altered by a partial exchange of heat with
the guses which leave the apparatus
throngh tha pipes K and H respectzvely.

Huaving now particnlarly deseribed and
ascertained the nature of our said Inven-
tion- and m what marmer the same i to
be performed, we declare that what we
elaim 3¢ --— -

1. A process for carrying ont exobhermaie
catalytic paseous reactions of the kind in
which the gases which are fo react are
heated prior fo reaction by cirenlating
them in indirect contast with the catalys-
ing material, which process comsists iu
circulating the seid gases, immediatoly
befora they are hrought mto contect wit!
the  eatulysing -material, simultaneoundly
over two or more distinet sarfaces or
groups of sumfaces epeclosing the space
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occupied by the cafalysing material and
through which the heat exchange takes
place, the transmission of heat throush
the said surfaces being regnlated during
the operation of the proccss by regulating
the quantities of gases which respectively
circulate, hefore or while they react over
the different surfaces or groups of surfaces,

2. An appamitus for carrying out the
provess according to (Jaim 1, in which
the reccptacle containing the catalysing
material wherein the reaction takes place
is provided with two or more diskinet
surfaces or groups of surfaces, a regulable
foict corresponding to euch surface or
group of swlaces being provided for the
admission of the gases prior 4o resetion
on fo each surface or group of surfaces
throngh their respective inlets.

3. An apparetus for carrying out the
process accoxding to Cleim 1, in which
the receptacle containing the cabalysing
maberial wherein the reaction takes place
s provided with twe or more distingt
surfaces or groups of surfaces, a regulable
outlet corresponding to cach surface or
group of surfaces being provided for the
dischaige of the gases affer veaction,

4. An apparabus as in Claim 2, in which
the reaction reccptacle confaining the
catalysing material iz provided with an
external sucfuce on to which the gases
puor to resction axc admitbed through a
regulable inlet, and with a group of fnner
eurfaces on to which the gases privr to

reaction are admitted through amothep
regulable inlet,

9. An spparatus as in Claim 3, in which
one or more ecentrally arranged reaction
rveceptacles are connested to = regulable
outlel for the discharge of the gases after
reaction and ove or more reaetion recep-
tacles sre arranged round the ceirtrally
disposed reaction receptacle ar roceptacles
and commected to another regulable outlet
dor the discharge of the guses  after
rasction.

8. A process fur earrying oub exothermic
catalylic gaseous reactions suhstantially
as deseribed, :

7. A process as in Claim 1 or 6 for use
in_combining the earbon monoxide con-
tained s an fmpurity i85 & mixture of
mitrogen and hydrogen with part of said
bydrogen, prior to gubjecting said mixture
t0 ammonia syathesis.

8, An apparstus for carrying out the
process as claimed in Clsim 1, 8 or 7,
heving its parts constructed, arranged and
adapted to oparate substantially s
described with reference to one or other
of the construetions illustrated i the
accompanying drawings,

Dated Eis 18‘[‘.111]]5;? of July, 1927.

HASELTINE, LAKE & Co.,
28, Southempton Buildings, London,
Englend, and
19—25, West 44th Street, New York,
U.B.A,
Agents for the Applicants.
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