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COMPLETE SPECIFICAT ]O‘N

Improvements in pnd relnting to Methods and Apparatug for
Effecting Calalytic Rezctions between Gases Under Prassure

and at High Temperatiare,

I, BLa¥iEY (Gorpoy SivcLals DICKER,
Claitored Patent Agent, of 20 to 29, Hol-
born, London, E.C. I, a Buitish Subject,
do hercby declars the nature of this in-
vention and in what manner the seme is to
be performed, as communicated to me by
Dy, Aluria Casale Bacchi, of 73, Piazsn
38. Apostali, Home, Ttaly, an Ttalian
Bubjeet, fo be purticulazly deseriberd and
aseertained in and by the following stale-
ment: ——

The industeial application of processes
based upon ecatalytie reactoms hefween
gases mnder pressure and at high {umpera-
ture is eawvicd out by mesns “of & series
ol uppuratus disposed In a closed or open
cireuit, consisting of aj a catalysis appara-
tus, b) & cooler in whick the guses ivsuing
lrome the catalytic apparatus are cooled
te a suitable temperature, ¢} a receiver in
which are calleeted the produets formed
in the eatalstic apparatus and condensed
in the cooler.

Thera may also be inserted In the same
eirenit other apparatus, such ag hent ex-
changers, in which the gas sent to the
apparatus of ecatalyris is heated at the
expense of heaf [om the lssuing guses,
gas puriflers, ebe.

When the apperatng used are disposed
in o clesed eireuit, it iy necesswry to use
a ciculabing pump or ancther eguivalent

devies to obfain the cireulation of the re-

acling guses.

Yow, accarding to the objeet of the pre-
sent invention, i has been found that it
in porsible to conslruct & single appara-
tus which will accomplish all of the opera-
tions which in the closed sirenit of appara-
tus above referred to ave performed by the
catulveis apparatus, ecooler, collector, a.a-
culating pump and -heat exchanger.

8Baid apparatuz ean- be eonstrucled n
varions weys. For instsnee. in  the
ennexed drawings Figs. 1 and 2 represent
the wvertical sections of two of the prin-
cipal methods of execuofion.

In Fia. 1. referred to in the follow-
ine descrintion, 1 shows a steel tube able
ta resist the pressure of the geses eonfeined

[Price 1/-]

i the tube itself; sald tube is closed uf
the upper end by the cover 2, and at ths
lower end by the eover 3. Conecentrie-
ally to tuba 1 s placed tube 4, at the lower
end of which is fixed the cone 3, tmmeated
Ly the flat surface 6 which is provided
with a hole 7. Morcover, coneentrieally
to the tube 1 ave placed tubes 8, 9, 10 and
1i. Tuhe 8; preferably lmed with a
thermal insulabing material, has the
upper end free, while it iz olosed gf the
lower end by the truncated eonc 12 and
by the cireulsr bollom 18, on which the
lower end of $he tube 11 is weldad.

Also 12 and 13, as well as fube 10, fo
which we will refer below, will be prefer-
ably suppliecd with a thermal insulator.
Tube 9 is closed at fhe lawer end by dise
14 bearing in its.ocenfre u hole into which
is tight fitled tube 11, Tube 10 is free
ab ifs lower end: Tube 11 bears at its
lower end holeg 15 whish allow the inside
of tube 11 to éormugunicats with the space
vornprised between 12 and 14. -

In the upper part of the apparatis is
Placed hlack 16" the asnnular end 17 of
which closes the free spuce between the
upper ends of the tubes 4 and 9; hlock 18
clases In the upper end aleo {he space
between {ubes 10 and 11 and iz provided
with two holes 18 and I8! through which
pasg the thermoeleotric eouples 19 and 19,
Moreover, in Dblock 18 there are holes 20
whieh allow the space comprised between
tabes 1 ond 4 {o communicate with that
cotnprived between tvobes 9 and 10. In
the eiveular space anclazed by the tube 11
is fithed the elcotrie heafing deviee 21.
Tu the Jower part of the apparatus is dis-
posed, as Indisated In the figuve, the cone
of diffusion 22, formed by speeial piece
28 supporbed by cover 8.

In the space comprised between tubes 1
amd 4 iz placed: a cooler of any shapo.
Said ecoler “eonld also cecupy & part of
the internal .  gpace in tobe 1 phcaﬂ bnlow
snrfoce 5,

Tn the ﬁe;ule i E,}IOWTI for thiz purnose
a eoil 24 $hrotzh which flows a eold fuid
which enters at 25 and issues from 26,
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It is wdvisable that the cooler be can-
gtrueced in sueh 2 manner that the gases
vontbuined in the spave comprized between
tubes 1 and 4 should be preventad from
soming direetly in eontaet with the in-
ternal surface of tube 1. Tube 1 as weil
ag eover 2 could be supplied with cooling
devices which way be mndependent or nb
of the one sitvated in the space comprised
between tubes 1 and 4.

Tube 27, which passes tlwougl lower
eover 3, servas to admit into the apparatus
the gases which are to be eatalysed. Saul
tube bears at its Iower cnd a nozgle 28,
which, together with special plece 23,
forms a true and proper ejector having 2
diffusion vone 22 gnd o suetion duct 29,
The gases to be catalysed reach the nozzie
comnpressed at a pressure higher than the
pressure existing in the apparafus, and
thus, when entering the apparatus, they
cxpund and part of their potentiol energy

is tramsformed into kinetic encrgy, w lnc,h_

is utilised by the sjector to cause the o
culation of gases within the apparatus
itself, By means of a device which does
not appear in the drawing, it is possible ta
displuce the nozele 28 along ifs axis, there-
by varying the position of the nozzle in
respec’ﬁ aof tha diffusion eone. On the inside
of 1he nozzle is 2 regulating needle whish
can also be dispiseed elong its axis by
meang of a special devige not shown in
the figure. By working thase two devices
t ds possible to very within the widest
possible range the velocjty of the cireu-
labing gases as well as the yatio hetwesn
the volume of the gas cieulated end fhe
volume of the fresh pases mfroduced.

As shawn in the illugtration, the gases
coming from the compressor, mixed with a
suftabla quentity of . gases abeady con-
tained in the apparatus, pass first through
the space eomprised betwoen smrfaces 5
and 12, and theg throngh the spaees com-
prised between ¢ and 8, 8 and 9. and
botween sarfaces 12 and 14, Thenee
ihrough holes 15 they enter tube 11, in
which is placed the electric heating, {ie-
vice. . The gases leave this spaee through
holes 0. placad in tha upper end of tube
11 and then pass through the space com-
prised between itubps 10 and 11 which
contains the ostalyst,

Thenee the gases pass through the. sp'mp
comprizsed between fubes 8 fmd 10, and
then, passing {hrough the free space 20,
rerch the space coraprized between 1 and 4
where ther. are.cooled o a suitable fem-
perature b‘v maane of the devices shove

_deseribed. ~ During ssid cooling the pro-

ducts fvrmed ave sepamted and fnndempd
et Hquid state, and are eolleefed in space

.81 from which. they max be cxbyreted by

means of pipe 33, The gases ave now
suctioned throvgh pips 29 by the enter-

'alquq 2 perfect tightness.

‘arooves. throngh whieh

cgafes, sud are again  elreulated
througih the apparatus m tiie manner
deseribed.

It should be cbseived tuat between the
guses passing through the spaca campyized
hatween tubes 8 and @ nad the guses pass-
ing through the space comprised batween
tnbes 9 and 10 there ocewrs a hest ex-
change In eonsequentce of which the latter
give their heat to the fmrmer. There
fore, tube 9 will by preference be provided
with 1dbs, grooves and so om, which in-
cregse its surface.

Tube 4 wili iilkewise be partially or cow-
pletely  provided with vibs ete., since tie
gases whicli pass through the space com-
prised betwsen this tube and tube 1 give
a pert of their Leat to the gases contained
in the spaca csmpused between raid tube 4
and tuhe 8

Fig. 2 sliows, as hus been sald, another
man'né;' of construction of the same

frics,
Ir =3

apparatus which differs chiefly [rom the
. preceding one on account of the two

metallic bloeks 33 ond 84, the jormer
placed in the upper, the latter in the
lower génd, each pronrled with two sets of
hales, As shown in the fignre. which puf
in  communication the spaees lwough
which successivelv puss the gases. The
position and the prpose of the two sevies
of holes appears elearly from fhe Dgure
which is ‘divided in two parts by its axis
each showing a seetion so made as to show
onc hole of each series.

Figs. 8 and 4 show two different ways
of sonsfrueking a fype of cooler whieh in
practiee has proved highly suitable for
gimultaneously cooling tube 1 and the
gases passing in the spare comprised be-
tween fubes 1 and 4. In (e {orm of eon-
struction illustrated in fig. 3. concentric-
ally to tube 1 is placed tube 83 which,
though unable to resist the pressure to
which' it is subipitied, can, Uy pescling
elastically to this _pressure. fransmit the
gaid pressnre fo fobe 1, which must resist

. the pressure, mmd follow this tube 1 In its
-deformations.

sa that between the con-
tacting surfaces of tubes 1 and 35 there is
Along  the
exfernal surface of tube 35 is a series of
is eaused o fow
{he cold fluid serving o vool the gases and
the “tnbe 1° tn suitable temaneratme. 1n
fig. 4 ‘tube 35 is eubstifufed by the two
{ubes 86 and 87. In both the lypes of
construction it iz advisable that the sur.
faces it eontack with the enses he provided
with ribs.or grooves,. By using ecooless
af such [vpes uny direct contact bebween
onses and the infernal smfaee of tuhe 1
is absolutely avoidead.

. Tn the. exemples herve iHlustented fhe

part of the tube where the reaction and
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the heat exchangs takes place, However,
apparatus can alsc be constructed in whiclk
ths gases flow through this space o grester
bumnber of times. Likewise, the fases,
instead of following the paths indicated i
figs. 1 and 2 aud which ave alsg indicated
schematically in figs. 5 and 8, san follow
other paths, for instanee, the paths dia-
grammeticaily represented in figs. 6 and
7. The constrvetive forms corrasponding
to figs. 6 and 7 are not represented in
drawing, because they are eusy to design
on the basis of constiuctions represented
in figs. 1 and 2,

In the types of construetion hevein
abuove deseribed, it hias been shown how
the present invention is applied in the case
of 6 synthesis fube coutaining a series of
concentrie spaces, the innermost of which
eonfains the elestvie healing devies and is
surrounded by an annular space contain-
ng the catalyst, the latter being in turn
swrounded by other annular spaces. Tha
present invention, however, can be applisd
equally to gynthesis tubes having construe-
tive forms different from the one here
employed to deseribs the object of the
present  nvention.

The advautuges obtained using
Dresent appavatus sra;

Lowering the costs of installafion,
owing ta the facts that the cast of an
apparatus of this kind 5 always smaller
than the total cost of the various appara-
tus which it substitutes, and that the BPACe
which 1§ ocecupies is in practice the same
os the space oceupisd by the svathesis
tube in a plant having the swme capacity
of praduation,

4. Gueater simplicity of instellation,
reaulting from the elimination of pipings
which in the circuils generally employed
ger'va to connect the various apparabus.

3. Grester facility $o centralise zll the
control and regulating devices of a syn-
thésis unit resuliing in economy in labour.

Lastly o considarable reduction: jn the
resislunce to be overcome in obiaining gas
circulation, with congequent  saving in
power coslas mecessary to obtain eaid cir-
entlation.

Having now partienlerly described and
ageertained the nalure of my said inven-
fion, &nd in what manner the eame is to
he performed, I declave 1hat what I
claim ig:——

1. An apporalus for the exscufion in
closed  eivenit of catalvtie veaetions be-
between gases under pressure and ab high
lemperaturs, eomprising in a single unit
the deviees necessary to obtain the heating
of the reacting smses, thelr passage
through the satalviic subslunce, the re-

the

covery of a part of the lsat from the
cutalysed gases, the ecoling of the gases
which huve been catalysed, the consequent

separation and . collection of tha Droducts °

formed, and the continvous cireulation of
the rescting

gascs, said circulation being
obtained by means of an ejector.

2. Apparatus as claimed ju claim 1
formed by a pressure resisting tuba son-
luining & sortes of ‘$ubes wrranged co-
axially with it, the innermost of which
contams an eleetric heating deviee and s
gurrounded by the spase containing the
eatalyst, the lattcr being in tuen  sor-
rounded by o series . of annular Bpaces 30
disposed as 1o form o hewt exchanger,
characterised by the fact that the out.
most of said annolar spaces through which
the catalysed gases pass ufter part of the
heat which they possess has been re.
covered, i5 provided with a eooler which
cools the gases to a suitable temperature,
causing tlhs separation ab liquid state of
the products formed which sre eollanted in
the space eomprised between the lower end
of the above referred mternal tubes and
the lower cover, #nd in which space is
also placerd an’ ejoélor through which pass
the fresh gascs wipplisd to the npparabus,

8. Appargtus ae Elaimed in claims 1
and 2, charaetiricéd by fhie’fact that the
pressure resisting- tobe is provided witl »
devire for its cooling. )

4. Apparatus as claimed in the preced-
ing elaims, chdraetérided by the faot thes
the upper covar is provided with a device
for #g eooling. :

5. Apparatus as elaimed in the preced-
ing claims, eharacterised by tha fact that
the simulianeous cooling of the pressure
resisting tube and of the catalysed gases
Is obtained by mesns of o eooler consisting
in_a serfes of grooves in which passes o
eold fuid, suid grooves being placed along
the exfernal sirfase of & metallie tube
lining completely the internsl mnface of
the pressure rvesisting tube.

0. Apparatus for effecting catalytic re-
actions hetween gases under pressure and
at high temperature, constructed, arranged
and operating substantially as deserfbed
with reference to““the accompanying
drawings. -~ © o

7. The method  of efecting catelviic re.
actions befween fases under pressure and
ob high temparaturs’ which employs a
single unit of the fype substantially as
deseribed. o

Dated this 20th day-of April, 1920,

DICKER, POLLAX & MERCER,
Chartered Patent Agents,
20 to 23, Holborn, London, E.C. 1,
Agents for the Applicant.

Abinedon @ Printed for ITis Majesty's Sfetionery Office by Burdess & Son.
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