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PATENT SPECIFICATION

Convention Date (France) : Aug. 8, 1928,

Improvements in or relating to Processes for Jarrying Out
Exothermic Chemical Reactions.

We, L'ATR L1quIDE SoCIBTE ANONTME
PoUR L'Ervue ©r L EXPLOITATION DES
.Procfinfis UEoreus Cravps, o [rench
company, of 48, rue 8f. Lazare, Paris
(Sgine), in the Republic of Irance,
Asgignees of Socuir CHIMIQUE DE La
GpANDE Parorsss (Azore & YropuolTs
(HmMigoEs), a French company, of 13,
yuc des Paussaies, Paris, in the Republic
of France, do hereby declare the nature
of this invention and in what mauner the
same is to be pecformed, fo he partica-
larly described and ascertained in and by
the following statsment:—

This invention relates to processes for
carrying out catelytic exothermic gaseous
reactions, for imslamce the synthesis ol
ammenia from its alements. The principal
object of the invention is to repder the
temperature as uniform as possible over
the whole lemgth of the ocatalysing
material in contact with which {he reac-
tion is effected. A process and apparatus
for obtainiag such uniformity of tempera-
ture has bheen deserthed in our prior
Specification No. 268,722, and the preseut
invention has for its object to provide
another means for obtaining a similar
result, which means can be used with or
witheut the means deseribed in our afore-
mentioned prior specification.

According fo the present invention such
means depends on utilising the hot gases
which have reacted and consists in frons-

ferving the hot gases immedintely after

ther have rencted to the warmest portions
of the catalysing wmaterial while avoiding
during this transfer practically any loss
or guin of heat hy sald gases and then
civenlating them-in indirect comtact with
gaid portions so as to absorb beal there-
from and thus becoine heated; the guscs
may then leave the catalysing chamber
or siredlate in indirect contact with colder
portions of the catalysing material fo
which they supply heat. '

Te order that the sald invention ma
he clearly understood and readily carrie
jnto effect, the same will now be wmore
fully described with reference 1o the
accompanying drawings which illustrate
Qingraramatically. by way of example, two

meany for pecuring unifermity of tem-
perature in che reaction chamber when
carrying out the procesa aceording to the
present invention,

In the apparatus shown in Figure 1
the gases which are fo react enter the
apparatus by the conduit A after having
been heated if nccessary. Lnside the
apparatus they then circulate in tubes B
whorein they ure heated or further heated
while sirenlating in indirect contaet with
the catolysing malerial; an electrical
heating deviee not shown in tha drawing
supplaments if mecessary the heating of
the mases 50 that when they arrive ai the
ends C of the tubes I3 they are normally
at the reaction tempervature; they then
coms into contset with the catalysing
material through which they flow while
reacting. At tlie gages pass into the
tube E and in their passage thevethrough
cool the warmest region of the catalysing
malerial, that is the region through which
the pases Brst pass after leaving the ends
C of the tubes B, and finally leave the
apparatus at Y. - During their lravel
through the tube E from the end T} n
to the region of the ends C of tubes ]g
the gases must remain al practically the
temperature they have when eubering the
tube E which latler thersfore must be for
ingiance of small dismeter for imparting
a great velocity to the geses or must be
Lieni-insulated up to the regiom of the
ends C of tnbes B. It is to be noted
that it may happen that the gases come
info contact with the catalysing material
at C at o temperaturc somewhat too low
and thut they reach the maximum tex-
perature only atter having passed throngh
the very first portion of the catalysing
muterial from C 1o I; in that case the
gases poming from D which eireulate in
the tube E. after having absorbad heaf
from the zone at the highesl temperature
L can give wp some heat in the zone G,
thereby tending to rvestore the mormal
cperation,
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Tn the spparatus shown in Figure 2 the

gases which are {o react enter the appa-
ratus by the annular conduit A albler
having been beated i necessary, where-

copstructions  of apparabus embadying after they circulate in-the iubes B and
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"catalysing material in the

pass thzough the calalySing® aterial i
the manner . previously described with,
&ty the apparatiy’ Histeated- 1w

reference -
Ifignre*l. On reaching D the gnses pass

-2 & process as claimed in Claim 1,
in whick the gases which have remcted,

wfter vireulation in indirect eontact with

the warmest portiens of the catalysing

inte the tube B of small dimmeter, which~ndterial; then eireulate in indirect eon-

iz provided if necessary with heat insu-
lating material to reduce-to-the minfmnm
any transfersnce of heat through its walls,
and which brings them.back Ante the.
warmest region of the cofalysing material,
that is the region neai {0 C. Thede tha
wsses which bave baen admitted to the
tutie E i’ D, akd which os eblder than

‘thuke of the region of C byt are still hot,

‘absorb hoat from the said vegion, "énd.
return through the external tubs X in.
the divertion opposite to that of the gases
pircalating in the iube B to supply heat
to the zone D and finally-pass out through
the tubse ¥. - - -

{f coursa there éan Dbe lnserted in the

apparalus
shawn in Figure 1 several tubhes such as
the tube B, whilst siwilarly in the appa-
ratug shown in Fimure 2 o plurality of
tobes such as the tubes B—X muy be
imsertad in the cufalysing’ matevial.

In the case of Toth fhe constynetions
of apparatus described alivve the excess
of heat evolved by the reaction and which
is not_absorbed by lhe gases which are
to react can’be éIi_minateﬁ Ly eny known
means, for instance by external cocling
of the oufer receptacle’ H which
fnternally provided -wilh an insulating
material F for the purpose of protecting
the walls of the receptacle H arainst the
action ‘of the “nases and the elfects due to
their lemperature. | .

Having pow paitieularly described and
ascertained the hulure of onr said inven-
tion and in whiat manner the same is fo
be performed, we declare that whal we
elaim 3§:— 0 T _

1. A process for carrying out catalytic
exoibiermio gaseous Teactions which eon-
sists in fransierring the hot pases imme-
diately after they havé reacted to fhe
warmest portions. “of  the catalysing
miterial while aveiding during _this
transfer pruciicaily any loss or gain of
beat by said gases and then circulafing
them in indirect cortact with said por-
tions so &s fo absorh heat therefrom and
thus héeome heated.. — > 7 "

tagl with colder portions of said catalysing
material to whick they supply hent,

3. A process as claimed in Clain 3, in
which .the gases sthich have reacled ure
passed through a tube located inside the
catalysing material in the reaction eham-

"ber, said goases antering the tube at the

end of the resction chamber opposite io
that at which the guses first impinge upon
the eatalysing material and afler pussing
throughk the tube being  dischavged from
the apparatus.

.4+ A precess as claimed in Claim 2, in
which “there 3is provided inside the
ratalysing mualerizl In the reaction cliam-
ber.a system of tubes comprising an inper

-{ube and an outer tube surounding said

inner tube, {he gases which have rearted
entering -the inner tulie at the el uf the
rearfion  cllamber opposite to that ot
whirh the gaves first lmpinge wpon the
catalysing materinl - and alter passing
through the said inner tube elreulinding
in the oppbsite direction thrangh tha
outer tube and Lejug fually discharged
from the apparatus.

5. A proeess for cavrying out cafalytic
exotherinic gnseous reactions by one ar
ather of ths metheds substaniially as
hereinbefore deseribed. -

§. A process as claimed in any of the
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preceding claims adapied to the synthetic

production of ammania from its alsments.

7, - An apparatus for carrying out
¢atalytic esothermic gasecus reactions
ba¥ing its'parts construetsd, arranged und
adapted to  operante substantially  as
deseribed with reference to one or other
of the constructions illustrated in the
accompanying drawings.

Dated- this Hh day of July, 1927,
HASEITINE, TLAXE & (o,
- 28, Smrbhanﬁtnn Buildings, Tonden,
. BEngland, and :
19 .--25, West 44:‘&1‘11| Streat, New York,

L T.8.A.,
"7 Agents for the Applicants.

Rodhill; Printed for Hiis Majosty's Sintionery Ofice, by Love & Malcomson, Lid.—198. -
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