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Improvements

Exothermic Chemical Reactions under

High Temperature.

. Wa, L'Am Taquink Soriurn ANOWYME
Poun L Erope Br L'ExCroTrarioN DES
Prucapps OEoRGES  CLAULE, & French
company, of 48, rue BSb, Lazare, Paris
{Beine),
Assiguves of SOCIETE CRROQCE DE La
(3avpr Parorssi (AzoTE & Propurrs
Cuuiques), of 18, rue des Soussales,
Paris, in the Republis of Frence, &
Trench cowpany, do hiershy daclare the
neturs of fhis invention and in whab
manner the came is to be performed, fio
be particultarly deseribed and ascerbained
in 2nd by the following statement: —

This invention relates to provesses for
carvying ouf exobhermic catalytic chem-
ioal  reactions which take place under
pressure sud at a ligh temperature, and
in particulsr to processes for the synthesis
of wmmonia frem e elements. The
principsl object of the invention i to
protect the metal wull of the pressure-
resisting receptacle, which contains the
shomber whersin  the reachion is esrriad
out, against the detrimental effect on its
resistance due to the temperature of the
veaction snd the gases cither beforc or
wftor reaction, and ab the same time
properly to ensure the removal of fhe
hest libarated in ‘the inside of the afore-
gaid chamber.

Tt has already been mentioned in
various of our priov specifications that the
proteclion above referred to may be
brought about hy ecirculating between the
chamber in which tha reaction takes plave
and the ouber pressure-resisting rovcphaele
ar tube the whole or a part of the gascs
whieh are to resct and which are previ-
ously either unhested or only glightly
heated, the said gases alterwards passing
ints tha chuwmber wherein they fnally
pombine in eonfach with the cabalysing
material. A mefhod of this knd s
indicated, for exompls, In our prior
Bpecifioation No. 150,744 in which & parb
r,——'—_'—"_'_'_ ———TT .

in the Hepublic of France, -

in or relating fo Proeesses for CQCarrying oud

Presgare and ab a

of the guses before reaction and whilst
shill cold form . proteckive screen Jor the
axtexnal wails of the spparatus by ecir-
culoting them betwesn the seid walls and
the tuhe econtaining the catalysing
materisl.  1n fhe specifieation just men-
tioned and also in certain of our other
prior specifications thers have slso been
desoribed various means for sbgorbing the
hewut Liberated by the reacticn, ineluding
the utillizasion of Lo espacity of the
gases, beforc they reack, ol heing heabed
by sbaorption of heet up fo their teaction
femperature,

New i}, for example, in & catalysing
apperatus of given production a rmoré
ackive catulysing material be used, i muy
happen that the means for tho ahsorption
of the heat hevsinbofore indicated will
not suffice o abeorh the surplns heat so
thet the working pressure would have to
be lowered. .

The present invention provides another
means Sor eliminating the large dquansity
of hesh produced im such cases, whilst
insuring under suitable conditions the
proteetion of the progsure-resisting wells.

According to the present invention &
process for  carrying out exofhearmic

chemnical reackions under pressure snd ab
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a high temperature of the type in which -

& parb or practically the whole of the heat
Aisengaged by the reaction ia eaused to be
shsorbed by the gases whick ars fo react
immedistely before the combination of
the maid gases consists in ecireulating
bebween  the outer presswe-resisting
receptucle or fmbe and fthe inmer deviee
eomprising the receptacle or fuhe con-
taining the cabalysing material s suitable
gas under sonditions so reguiated that the
maid gas forme a proteclive sorsen for tho
walls, that is so that he part of the heat
of remction which reaches the said gss
hoats i at the utmost fo the highest
degree pormissible for the resistance of
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the outer recepiacle or fube, and then
discharging to the oubsfde of the pressure

resisting receptucle or fube the gas whigh

hos been thus eclveulated; the sald gas
may thereafter be wooled it LCoEERALY
and the cooled gas utilised under the
same conditione a3 it was previcusly
used ih a repetilion of the process.

Jo oxder that the said jnvention may
be elearly understvod and readily carvied
into affect, the same will now be described
wove Iully with reference to the aceom-
panying drawmgs, which dlustrale - die-
geammetieally by way of example various
arrangementy for verrying out the process
acecrding to the present invention, and in
wlich: —

Figure 1 shows the whole of the bube

contaiying  the eabalysing matevial and

the outer receplacle the walls of which
are protected by fhe gases before their
reaction; Figure 2 shows o modifiestion,
and Bloyre B a further modification o
which the proteelion of fhe wajle is
effected by the gases which have reseted.

Tn the apparatus shown in Figure I the
tube or chamber containing $he catalys-
ing material congishs essenuallv of u
mrlmdr]ca] chamber A the walls of which
are of bad thoamal conductivivy; for this
purpose the walls inay be made fox
example of ordinery metal sovered with
a badly conducting maberial B, The
ouber plessure-remstmg recaphacle or tuha
is designated by €. The chember A iy
enbirely eloped except for an inlet for the
gases which ere o react, an outlet for
fie gases which have waeted, und also
small openings for the passage of the
wives for fhe inferior cleefric heqfing
that may be required. ITn the space
between the outer wall of the chamber &
und the inper wall of the pressure-resist-
ing tube O there is circulated a gas which
in this particular case coroprires. the Tnix.
ture of gases that sre to react, .the said
mixture being adraitted threugh the con-
duit D and leaving through “the eonduit
%, PDuring this eireulation this gaseous
mixture is heated to an extont whish
depends upon ilie surface, the thickness
and the conduefivity of the ‘material B,
und also upon the velveity of the curent,
by .the part of the heat of reaction which
pesses through the wall of the chamber
A. The extent t0 whichk the gusepus mix-
ture . is heated must however zlways be
less fhan that at which i would ne
longer serve sz a, proboctive soresn for the
w'ﬂ] of the pressure-resisting:fube O, thad
is to ey it muat ot be heated to & tem-
perature at -which the said wall com-
mences to lose ifs power of resistancs.
It should be ncted that this heabing of

the gassous misture mey be very small

and reduced praetically fo the inevitable
lugses of heat consequent upon the jmper-
feation of the heat insulation of the chum-
ber A, The gaseous mixfure which leaves
throngh the conduit B js then cooled if

“necessary in bhe eooler If, whenece it passes

through the tube & into the infexior of
the oehamber A where It airenlates

through & group of fubes H af the sane

tima becoming heated by absorption of
the heat of resction.  Adecr being hoated
in this moenner, aod also addisicuslly
hested if necessary by means of an elec-
teie lLeatlng eoil I, the gaseous mnixture
fraverses the catalysing maferial wheve
combination cecame and floally passes out
through the eomdnit X whenes it Is
delivered to the apparatus for colleeting
the product resulting from the eombina.
tion.

Az hes been deseribed in our prior Speci-
fication MNao. 171,970, the thermweal con-
duelivily of the outer wall of the chigmber
A ey, U necessary, not he the same
along the whele length of this wall; lor
u.-au.mple the henb-iusulzting material B
may be of greater thickness towards the
cnd of the chamber A close to the nle
¢+ than towards the other end. In the
same way the tomer group of tubes H may
hive » thermal conductivity wlich varies
at diffetent places, or the surfsce of the
suid group of tubes may be greater in the
hotiest zone of the catalysing chamber,
ar botl these fenturcs may be simulbane-
ously used.

Alternatively the cireulstiom of the gas
in the spuce bebween the chamber A und
the pressure-resisting tube C could take
Mase in & rveverse directiom from Elal
shown, '

A by-pass M permits nf vegulating at
will the quantiby of gae circulating
alou.ml the heuiminsulated chamber A.

Tt neeessary the chamber A mav con-
tain & heat exchaoger through “which
there s chreulated on the one hand  the
gases which are to reset end which are
admitted o the chamber A- through the
tube G and on the other hand fhe gases
imnediabely  upon  thelr  leaving  the
cotalysing material.

In the arrangement shown in Figue 2
the inmer tube A containing the eatalys.
ing material s enclosad by a Jacket N
which may be mede of & wmatedial of bud
thermal conduetivity, as i8 necessary in
the case of the synthesis of mmmonia.
The protecting gascs which are adinitted
through the condult I civenlate befivween
the jagket N and the cuter tube C, pass-
ing off through the couduit E, whilst
‘snother pari of the pases whmh are o
reash is admitted through the iube @,
cireulates in the interior of the jacket N
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" around the chamber A, becomes heabed,
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and afterwards traverses the catalysing
material  where eombimation — oecurs,
finalty leaving by the conduit X.  After
suilable cocling and separation of $he
compounds formed in the szeparstor 1.,
this part of the gases inay rojoin the
ather part of the gases which huve served
g6 the protective screen and whieh pass
off through the sube B and arve thereaffer
couled i necessary; the two gaseons poi-
tions thus wmifed ey be sent fo the
following tube or may be rvetwmned by &
compressor to the chamber A,

If the two gaseous portions which are
edmitted at D and (G ave 2t the same
pressure and the sume temsperature, thay
may be admitted throngh one single fube
and be divided afferwards in the appara-
tus by means of orifices in the lower part
of the jacket N.

In the amrangement shown in Figure 3
the gases which ave to reast are admithed
throngh the conduit & direclly inte the
chamber A wheve they eiveulate i the
inteyjor of the group of tubes II; they
then pass in the reverse direction round
the exberior of this group of fubes and in
contact with the ocebalysing aterial
whare thay combine, afterwards leaving
the chamber A {lwough the comdmit XK,
the peoduet of the combination helng
geparated either wholly or partislly in the
separator L afber recovery il desired of
the heat of the gassp. The residual gases
{rom {his soparation which are already
ecoled or which are then woovled if ncees-
gary relurn through the cenduit D info
the apuce between the onter wsll of the
chamber & and the imner well of ths
pressure-resisbing tube C, leaving the said
gpace through the eonduit B and being
siterwards cooled {o a snivable exbent
bofore being roturned to the following
catalysing tube.

A by-pass M permnits of regulating the
civendation  of the gases roumd  the
chamber A.

Having now particularly described and

- aseertzined the mature of our said inven-

tion and in what manner the sams is to
be perlormed, we dealore that what we
claim is:—

1. A process carrying  ouk
excthermic  chermeal  reactiona under
pressure and st g Ligh temporafure of the
fype in which s part ov practically tha
whole of ihe Leat disengaged by the
reaction is eaused to be absorbed by the
gases which are to reaet immoedistely
befure the combinstion of the sald gases,
which .process econsists in - eireulating
holween  the  owter  pressure-resishing
receptacle or tube and the imner deviece

for

vornpriging  the reseptacle or tube con-
vaining the catalysing material a suitable
gas undor conditions so regulated that the
paid pas forms a protective screen or the
walls, that is so that the part of Lhe
heat of veastion wldeh reaches the said
ss heats it ot the utmest to the highest

cgrec  pormissible for the reslstomes of
the ouber receptacle or {ube, and then
dissharging o the ontside of the pressure-
resisting receptacle or tube the gas which
has been thus sircuiated. '

3, A procems as in Claim 1, In which
the gas which has heen cireulated hefween
the ouber pressure-rusisting reeeptecle or
tube and the inner device cornprising the
reeepiaele or tube containing the eabalys-
ng material is thereaffer cooled if neces-
gary and the cooled gas is udilised under
the seme sonditions at it was previously
used in a repetition of the proeess.

B, A mothod of earrying out the pro-
cess according to Claim i or 2, in which
the gnses which are fo react are ulilised
for circulation between the outer pres-
sure-regishing roceptacle or tube and the
imer devies, {lic sald gases after bemg
thus cireulated being cooled if necessary
and thereafter corabined.

4. A modification of the method of
carrying out the process according to
Claizn 8, in which & whole or purt of the
gages which are fo react esiveulabe,
immediately before thekr  combination,
around the receptacle or tube containing
the catalysing material and are separated
by a wall from the part of {he gases which
are to react which circulate round the
exterior of saild wall and befwean the
tatter and the oguber presswre-resisling
recephncle or fmbe. .

8. A method of cdrrying out the pro-
cess aocording fo Claim 1 or 2, In which
gazes which have reacted arve uiflised for
the cireulation bebween the outer pres-
sure-resisting reesptacle or tubs and the
immer davice.

6. A provess ag in any of the preceding
claims  adapted to the synthesis of
smmonis frem its elements.

7. Apparabus for amrying out the pro-
cezs as claimed In any of he preceding
claims conglructed, arvanged and adapted
to operate suhstantially as deseribed with
referenne to any of fhe wrengsments
illustrated im the scecompsnying draw-
ngs.

Datad this 25th day ol Cetober, 1928,

HASELTINE, LAKE & Co.,
28, Southampton Bufidings, Londenm,
Hngland, and
15, Putk Row, New York, N.Y., U.8.A,,
Agents for the Applicants.

Abingdon: Printed for Fia Majeaty s Stetionery Oificn, by Burpese & Son.
. "V, Sha.-—125 /3 11920.}
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