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Improvements in or relating to Processes for Carrying Out
Excthermic Chemical Reactions.

- We, viiw Ligurpe SoCiBTE ANONYME
Dotk T'ErupE ET L EXPLOITATION DES
PRoCEDES JEORGEs (UTAUDE, a French
company, of 48, rue 8% Lazure, Paris
(Seinc), In the Repuhblin of France,
Aesignees of Socwwry Cuivieur DE Ia
Gmawpe Famorase  (Azote & Produils
Chimiques), of 18, ruc deg Savssaies,
Paris, in the Hspublie of ¥Franes, a
French ocompsoy, de hereby deciare the
nature of this invendon wnd in  whab
manner the seme is to be performed, to
bs particviarly described and sacertained
in and by the following staternent: —

This invention relates to processos for
carrying  oub  exothermic  catalybie
chemical reactions sud in particular to
processcs for the synthesis of ammonia
from fte elemuents. The principal objeot
of the invention is to render fhe tempera-

.bure as uniform’ as possible over the
- whole length of the calslysing material

in contaset with which the reselion is.
pifscted. e :

T( jy Lknown that, in the case for
example of the synthesis of wmmonia,
yhe first layers of the catalysing malerial
which are ftraverssd by the gases are
{hose upon contuet with whiek the largest
quantity of heat is disengaged,. and in
vamons of our prior specifications there
have beon described processes which per-
mit of the elimination slong the whole
longth of the eatalysing material of the
heat disengaged by the reasbion to the
axtent of and in proportion to its produe-
tion. . : )
The object of fhe present inyention e
to improve 8Bl further the results
chtained, espenizlly when the eatalysing
material is enclosed in. s reoeptacle " or
ohamber of faidy large diameter.

For this purpose aucording fo tha
present invention tho process for carry-

[Pitce 1f-]

ing oul oatalytic exothermis gaseous
resetions consisbs i circulating  the
gases whieh are fo veaeh in sach o mannar
that they firsl, sbsorb heat from the
cabalysing . material, then give up part of
their hewt to the eoldest portions of the
eabalysing material, and fnally absorb
anew bLeat from the cofalysing materisl
befors their admission en fo it

Tn order that the swid invention naay .

be clearly understood and readily earried
into effact, the same will now be more
tully described  with refevemce to the
gecompanying . drowings which show dia-
grammatieally, Ly way of example,
variona methods of carcying out  the
present proeess, and lo which: —

Kigure 1 represents an apparatus n
wlich the gases which are to xesch ars
admitted through a central tube, Figure
9 yepresents 2 modifieation, and  Figure
$ represonts an gpparatus in which tha
guses are admifted through a group of
tubes.

Tn the apparatus shown in Figure 1
the gases which ove fo reaut, either in
the cold séabe or slightly heated, orve
admithed through the iclet A, pass
through the cenbral tube B, and then
reburn through the WU-shaped tubes c, o
finally impinging at the ends of the
tubss ! upon the catalysing makerial.
During this cireulation the gases are
heated o 6 lesser or greater extent in the
interior of the jnbe DB according, for
sxample, ag 1o whefher the walls of the
tube B pussess a morc or less bad thermal
eonductivity, snd then thoy continue to
absorh heab in the porlions of the tubes
G adjsoent o tho end of the cabalysing
wederisl opposite fo the inled A, that is
towards the end whare the gases fimaily
impinge upon  the oatalysing m_aﬁarml;
the gesos thus heated thoreatber yield up
their heat in he portions of the tabes C,
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. The. ttausmission of het butween -the
- gased -passing through. the inferior of the -
- fubes €, Ot and the gases exteriir therdts:

10

Gt which arve adjacent to the inlet. &, and

becpme hested afresh during thelr pas-.

sege ilwough ~the ‘parts of the tubes C*

whigli ave adjacent- t¢ the place where -
“fley " sve sdmibbed on o the esbalysing ™
. materiak
" matérisl’ and

- The gases. fraversc

outlek Ds .~ )

- can- be -tegulated by, fhodifying -the

s

g5

" B0

velogity of .the inlerior gaseons. twnwent, .
;. and the - nature,” the suiface, asod the
thickness- -of the . -tbransmitéing - walls: =
" Por gxample. it ean be airhoged- thub the
guses leoving tha very hot repgions of the -
_ eatalysing material lose ay liblle hoat as .’
_possible. in their’ pagsage through the
tubes’ U - before  resehing  the: Iess. hot
regiony ~which ave situdted at- the dppo-

site- end of the eetmlysing chamber to the
very Lot regions, B : o
. Figurs 2 representd an . aTangement
which - s sulluble for mse i Bhis lather

case just fmentioned; here the apparabus-
- showi- in Figue 1 dg.nodified by placing
-, the-tubés €. inside the tibes (1

~ The
tube-C is_of small eross sechion, and can

be made hest-ingulating if desirad.  -The'
. hob gases affer havipg eivetlated in the

" region F where fhe  reastion i most
. infemse; fravevse the tubes C and arrive,

- without, having Jost-any sensihle mmound -

of hast, ab the other end-of the catalysing

material in the region” & whers the rene-

tion iz less - intemse, and in thiz . lalfer
region. Shey: glve up & park of their haab

Then - these pases become hepted sgain
-gpd  up . o' e necessary - temperature

“diiving - thelr - pasdsges through  the
fwbea 0. . oo L
Thyd  Ghis methad of oparabion of the-

apparams dlustrated in-Figure 2 which
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“oabalyst~ ab high . conecenirabions .
" grimonia; the Tewobing -gaseous mixbure
& conveyed . -through = plorality. of -

“has for its objeet, in._ common with the

ather ' methods of .opersfion acnording to
im prosent, inventian, to prevens & loeal
cobling of -the. -eatelysing = material, ¥

glibe diffarent from’ the operetion of 3.

device in which, for” the.. opposite pur-

peisa - of -obviating @ superheating of the'

of

.double " pipés; arrangsd- in  the- conbach
" phdmber, ia g doubls .weuntereurrent. 1m

suchr manney that tha errt'eiiyg dvesh gnses
fitet yacs Hhpbugh fle inngrpipes, - - -

.o The. arvangensent. of - the fubes, I, U‘
edording to Vigures 1 snd % fnrthermoro:
- sfiofde - the adyantage -of :ovolding

dminfching” the --differénes. in  fempers-
Fure. hetween the gasds fmpinging. upen

“Hhic - cafalyeh maberisl apd .ths Inabter;
when for guy. TeasoL .whgﬁspe_ver Ahe bem-

: Ahis
‘pass away through ‘the

" arrangement of tle
showh in Figures 1 and 2 Isnds itzelf fo

“juber under the influence of heat,

- ‘through . a_.cenbrul - Ldhe-
:_G]: i

persture ab whieh the gases arrive at ths
apparatus tends to fall, +the resnlf of
whiah might be to diminish or even stop
the reaction altogether.

It will bes tmderstood that any suituble
method of cireuleting and heating the
gases prior to thelr pussage threvgll the
said fubes G, ' may Le employed; ifor
exarnple iustead of the cenfral inlet tube
. thera may he several similiar gus inlet

“pubes  distributed throughond the - satalys-
. thg material.. . '
- M.-should . alsc be obeerved that the

‘U-shaped  fubos
2 eertain exteny to the expansion of thess
and
that instead of being made as straight

: brandhes they codld be made in the form

of u- eoil. DMoteover . the resistanee
offered by the catelysing materiel to the
expungon of tha tubes may be diminished
by providing their ends with pointed or
tapered parts ov by the use of other snit-
ahle deviecs. T _
In the” case ol the wynthesis of
ampnonia and i order to avoid too high

.a.tempersture st the wall of the external

presgure resisting tube E, use may he
made, as indiested in Figure 1, of the

.1methad referred to in the Hpecification of

gur prier FPatent MNo. 150,744. For ihis
purposa o pard of the gases whish ars to
regel, eithér slightly heated or unheated,
is admitted through the inlet X and eir-
culatics In “the space between the cheam-

-ber J contaiiiing the cobalysing  material

and the ouber pressure resigbing tube H;
the chmmber J Iz preferebly ecoverad on
jis- oxfefior. with a heab insulafing

.material X. The parb of the gas slighlly.

haated” by - this cireulation theh -passes
through the arifices X on o the cafalys-
ing maberial. .

louréd’ § shows s moodified apparatus

‘in which for the probecticn of the wall

'H. there js used the prosess deseribed in
the Hyeeification.- of .our -co-pending
Application No, 268,721,  TIn this figure,
whith i given soclely. by way of example,
flig -gases which are o reach are.admilted
through -the inlet A and aseend through
e guber fubes F of the group of tubes
F, ¥ B, which -outer tubes are moe or
less _adjacent to the walls of the reae-
tion,, chiber, I, Upon srrivel. at  the
grls of * the- {uhes B the 'gases  then

_ Juspenii throngh -the imner tubes E? of

finally reasecnd
h B . drom  which
they pess.oub to.the catalysing material

the .group of tnbes and

.in ecomtach with which bheir corbinativn

fukes place. . After passing through the
catalysing roaterial the gaseous wixbure
lnaves the chamber J fthrough the outled
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D. The reaction chamber J is locabed
inside = pressure resisting container FE
and in the space befwoen the chamber J
snd the pressurds vesisting conbdainer H
there is ckxeulstd & ges which entexs
throngh
through the outlst M. _

Having now particnlarly described and
ggceriained the meture of ouf said ‘inven-

tion and in whut menmer the same iy fo

be performed, we declare thwt wheh we
cleime jz:— S
1. A process for carrying oub cebalytio

exothermuic. gusecus resctions - whieh con-’

gighs in eireulating the gases which ave
to react in such & manner that they firsh
absorb  heat from - - the
material, then give up part of thelr heak

fo the voldest portlons of the catalysing

mederial, “and finally absorb eucs head
from the ocataylsing mgberial  before
their admission.on todt. -~ .

3, An appesratus for carrying out the
process  aceording to Claim 1, in which
for the cireulation of the aforementioned
gases there are provided one or more
fubes having one or ‘mare brapehes in one
diveetion and omg or more branches in
e opposite direction sc thab ‘the gases
sfter having oiroulated in conbech with
the warrnest regions of the catalysiog
material are retumed fo ke  eolder
regiona of the cabalysing material aod
from thenes mre again reburned towards
the warmest regions where admission of
the gmses on to the cabelysing material

and, their resullient combination engues.

8. Au epperatus for carrying oud the .

_ " counbercurrent ;o the  gases
the inlet 1§ and passes off

. natalysing

process according to Claim 1, in which
the gases which are to ressh ore firsh
hested by their cireulation I indirect
contast with fhe catalysing material n
during
reacbion, bhen paks in the opposite direc-
ficu from 1be wormest portions of the
catalysing material to the coldest por-
fions through ona or more ftubes in
whicki there iz pracHeslly no ezchange
of heat, and then, by passage through
one or morg outer fubos inte which each
of the aforesaid tubes opems, vicculabe
through the eoldest portiers of the
catalysing material o which they give
np- some of their heat and are reburned
towards the warmest rogions whereby
they ore heatad again before adrdssion
on fo the eatalysing material,

4. A process for oarrying oul cabalytis
exothermic gaseous reacfions substan-
tially as deseribed. :

5. A process as in Olaim 1 or 4 adapted
to the synthetic production of ammenia
from ity elemente, '

6. An apparatus for esrrying oub the

process ss claimed in Claim &, 4 or 5
constructed and; adapted o operate sub-
stontially ss described with refersnes fo
any of the conshyuctions illustrabod I
the accompanying drawings.

. Dated this 28th day of October, 1926.
- HASHUTINE, LAKE & Co.,

" 98, Southampton Buildings, London,

Hneland, end

- 15, Park Row, New York, N.X., T.8.A.,

Agents for the Applocants.

[V?t. 584.-—128/11/1026.]

| Abingdon: Delnted for His Majesty's Stationery Office, by Burgoss & Son
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