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Improvements in and relating to Plants for Carrying Out.Gaseous
Qatalyiic Reactions at High Temperature and Pressure.

I, GeorgEs L¥ox Eamns Paraww, Civil

mgimeer, 50, Tue Spontini, Paris, France,
o citizen of the French Republie, do
hereby declare the nature of this inven-
tion and in -what msimer the same Is
fo  he performed, {0 he parbiouialy
degeribed  and sscertained in and by the
following statement :— °

Since the recent development of the
synthetic  manofacturs  of  ammonia,
numerons systems have been brought oub
whervein the reacting gases, employed at
high temperature and pressure, may he
subjected to the actiom of the catalyzers.
Following the rcoont discovery that like
synthetic methods can be employed for

-~ the obtainment of methanol and of other

organic compounds containing oxygen,
by the reduction of sxides of earbom, +he
constructien of pumerons plants of an
analogous nabure is o bhe expested. Bub
itherto’ con-

- glructed offer numerous drawbscels con-

25
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8b

ubter in contigucus spiral

cerming the cost of erection as well as

the difficulties inherent in the handling -

and regulation, or in short in the general

- operstion of the plang.

~ Thiz izvention relales fo o plant for
carTying out such gesevus’ catalybic
reactions at high temperature and pres-
sure chiefly adapted for the synthesis of
methyl aleoliol and other eompounds
which ean be obtained by redwelion of
the oxides of sarbom, o

The plant according to the invention
compeises one or more substantially hori-
wonkal Lubes vonluining the contact mass
and in which the catalybic reaction takes
lace and a row of gas burpers for each
tube for heating ontwerdly over the whole

‘or a suifeble part of their lcngth, the

inlet pipe conveying the reaclhing guses
1o cach tube being wound around the
i turns so’.as to
constitute a conducting envelope for pro-

© IPrice 1)<

zontal disposition is that all

tecting the tube from the direct contact
of the flame of the bumers.

The advantage aflorded Ly the hori-
parts of
the apperatus wre wcoosssible from the
ground floor of the building ; this greatly
reduces the height of the bnilding and
the cost of the installation, and rolling
cranes at a great height as is the cage
when vertical fubcs are used are 1o
longer needed ; further the hesting is
facilitwted—as will be further set forth—
and the plant can be vperated in a mwch
more convement Mannes.

It has been contended against this dis-
position that an . unegual distribution of
the contact mass within the fubes results
therefrom and it is apprehended that the
mass will eolleot by its own weight o the
lowor part of the tubes, and that the gas
will thus flow solely through the wpper
‘purt of the latter, Bub it has been stated
that this apprehemsion of an imoperfect
eonfact between the catalyzer and the gas,
which Iatter would foo easil ow
through the uppor pert of the chamber,
i quite upfounded in view of the high
speeds of diffnsign of the hot gases.

The use of an external gas combustion
device to maintain the proper tempera-
ture i the ocatalyzing chember also
affords impovtent adveotages. The elee-
teic heating devices in current wse, whick
are almost the only ones employed with
the vertical catalyzing tubes, are of a
very expensive operation. If they ars
digposed within the catalyzing tnbe there
is a great diffieulty in the eleciric insu-
lation et the iolét wud the outlet of the
high pressure chamber; it Ia further
ooted that the wear or rupbure of the
insulation is of frequent occurence, and
the plant must be frequently stopped for
such reasoms. Tharther the elestric heat-
ing means are Iittle adapted for
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$he infense heating which is required to
start the plant, so that this is a slow
operstion.
In order to obviate local overhesting of
5 the ocutulyzing ftube, the plant is” so0
~  arranged that the admission piping for
the reacting gas shall entirely wround
the catalyzing tube wuwpon which it is
wound. It will 1lhws form & heud
10 recovery device, provided the gas is
cironiated jm the said cunduib in the eon-
fary direotion to the one which it foltows
in the ecetalyzing tube. Smce the
vazions spiral turns of the conduit or
15 pipe are wound in close contaet with one
another, the tube will be enfirely pro-
feoted against local overheating, due to
the great speed of flow of the gas in the
said pipe. The admission conduit,
20 _befors - entering the- oatalywing fube, s
preferably disposed in. worm -shape .in
%g ohgimney serving for t}_é]c.; dischargs of
fhe heati s, wherehy the uajor h
ol -the }?:a%s %?: the discharge gas wﬂfaﬂ
25 resovered. - :

Ts has been aJreadj proposed to o~

=~ vide an apparatus for rarrying oub
catalytic reactions, wherein the vapour
produced by heating one of the reacting

80 bodies in- a boiler or evapurator, is passed
to & horizontal bumer tabe oz tubes com-

-~ tuining cotalytic material, and provided
with regulatable inlet ports to admit the
other reacting geseous body for admix-

35 tmre with such vapour ot a point adjacent
to the catalylic” material, end charae-

:-  terised in that a helical coil or coils of
Eipjng is or are arranged to swround the
uwrner tube or tubes at a seclion or sec-

40 -bions thereof at which heat is produced
in operation of the apparatus, and

. -~ .through which coil or coils the vapour

aforesaid is constrained to pass on its
way to the burner tube .or tubes. Tnt,
45 in this kmown apparatus, the spiral turns
-of the ooil are not contiguous aud no ges
== Llumers are provided.. The coil tubé in
whivh the vapor = caused to flow is
-adapied to the pre-heating of the
50 vapor by means of the heat developed in
the tube. In the plamt eccording fo the
-~ invenfion, the coil. tube comprises eon-
-tignous spiral borns so as to protect the
cutalybic tube. from. tha direch conbact of
55 _the burner flame. - ’ :
- "In ancther kmown plank for carrying
T pub cabalylic reactions between pasés and
or vapors, means ave provided for heating
-the reaction -chamber or - chambers and
60 consist of a casing wnd hood svirewnding
the horizontal chamber or chambBers, and
~.  oadapted to be heated by gus. Hevein, no
menns are provided for protecting the
reaction chambers from the direet con-
65 tact of the combustion flame.

R

Aucther feature of the invention
resides in that the calelybic substance, or
conbact mass, is comtained in & removable
cylindzicul case which is loaded with the
said smbstenee in a separate workroom in 70
which it is placed vertically; suitable
amounts of the substence are succes-
sively placed im the case, thess heing
separated- from each other by partitions
consighing of dises placed transversally, 75
which are specially  perforated, certain
dises being perforated at the central purb
and other dises Dear the periphery, the
said disc preventing all displacement of
the contact mass, especially if care is B0
teken to employ a central rod extending
axially theoagh the sajd ease, the two
end-plates being pressed by screwing ab
the ends of -the rod. The case and its
contents form a cartridge which cen be 85
ingerted by easy friction imto the catalys-
ing tube, and are held at the ends by
the pressure of the two covers of the tabe,
s0 that the gas will not leak hetween
the tobe and the varlridge without fow- 90
ing through the vcatulyser. The said
cartridges are bromght, when in $he
horizontal position, in live with the endes
of the cotslysing fwbe, upon a suilable
rolling truck, and they are moved B8b
axially uwpon rollers disposed upon the
sajd truck.

I am aware of an appsrabos for carry-
ing out calalytic reactions, which com-
prises horizontal tubes, contwined in a 100
housing heated by gas buzmers, the
catalyst boing disposed in  semi-cylin.
‘drical troughs movable within said tubes,
‘put I do not claim that as my invention.

. The condensing apparatus comsists of 108
& horfzontal rectangular chiamber in
which the discharge tube for the gas is
disposed in an elongated worm shape;
the said fubc opens into a wvessel serving

to collect the synthesized Mquid, and the 110
'safd Hequid can be withdrawn from the
vessel by = pipe placed et the bottom.,

. The plant is deprived of any heat
‘recovery ~ daviee ‘by which the reection
products are caused to leave a pamb of 115
their semsible heat o the reagents. It
has_been ohscrved thaf, all things eon-
‘sidered, the revovery of heat from the
reaction products offers less  ecomomy
than what theory would lead to expect, 120
due fo the cost inherens to il resovery
devioes. -

The. appended drawing shows an
arrangereent which may be adopted for
“the mbove-desoribed apparatus, this being 126
given solely by way of example and
_being  susceptible of numerous modifica-
ions -without departing from the spirit of
the invention, which Iatber consists in
the use of the features above seb forth. 130
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Tn thizs drawing, Fig. 1 i3 an eleva-
Hon with partial vertical section of the
plant snd Fig. 2 is a corresponding
partial plan view.

Ag  ‘obgerved in the drawing, the
rescting pases enter at 1 and flow in a
worm tube 2 disposed in the ohimmey 21
gerving for the discharge of the heating
gages. The gas admission pipe is then
wormd in contignous turns 44 upon the
whole length of the catalyzing tube 7.
At the emd of seid tube, the admdesion
tabe rises sud eabers at 5, &, indo the
cemfral part of the rear cover of the
catulyzing spparstus | the tube then opens
within the distribzt chamber 6, and
the goscy then fow throwgh the conbach
mugs which is maintained at vazious points
by the perforsicd dises 8, 8. The gases
stiain the chamber ¢ at the other end
of the tube, and jssue therelrom al 10,
proceeding directly inmto the worm con-
denser 11 and issuing at 12, thence fAow-
ing at 13 into the vossel 14 which serves
to collect the lquid, the latter being
withdrawn at 17.” The uncondeosed yas
is discharged at 15.

The temperatore is regnlated by the
row of gus ]iumera 1¢ which heat divectly
the admission twbc 4 and are disposed
anly upon the part of the cabalyzing tube
corresponding to the intake of the gas.
The combustion gases therefrom are dis-
charged at 20 and through the chimney
21 and srve nover in actual contach with
the catalyzing tube.

The catalyzing curtzidge 7 vonsists of
& thickk iibe of metal or other suitable
subgbance and is hrought upon the truck
22 rollmg by means of its wheels 23 on
the zails 24 which may be so disposed
that the cartridge will be exactly in line
with ita allotted space in the catalyzing
tube, and it is pushed infe said tube by
rollilng wpon the tapered rollers 25
mounted on the fop of the truelz,

The catelyzing appatatus is mounted
upon & bricivc foundotion whose height is
such as to afford son casy access to all
the yarts. The eondenser and the liguid
collecting vessel may be disposed to the
side of the brick fonndation. When
issuing from {ho soid vessel at 15, the
gages may procesd (o a ciroulation pump,
or to a second catalyzing appazatus like
the apparatuz 7. The whole portion of
the apparatus through which the hot
ges flows may be surrounded with a

heat-protecting  covering.  Pyrometers
may be nseried thwough both eovers of
the tube to provide for the confrol of
the admission of the heating ges to tho
different burners of the series so that the
temperature will not differ appreciably
in the twhe hetween the inlet and outlet
of the gag, :

Having now particulazly described and
ascertoined the naiure of my said inven-
tion and in what manner the same is
to be performed, 1 declare that what 1
claim g :— : '

Plant for cerrying out gaseons
catalytic reactions at high temperafure
and pressure, <comprisi one or more
substantially horizontal tmbes containing
the contact mass, and in which the
catalyzing reaction takes place, and a
row of gos burners for each fuhe for
heating outwardly over the whole or a
suifeble part of their lemgth, the inlet
pipe conveying the reacting
sach tnbe being wownd arcund the latter
in contiguoms spival furng so as to com-
stibate » conducting cnvelope for pro-
tecting the tube from the direct contact
of the flame of said burners.

2. Plant according to (Naim 1 wherein

‘the initial gases are heated by the burmf

gases from the bummers, before cireudsd.
ing around the catalyzing tube.

3. Plant according to Claim 1 wherein,
in each %uhe, the contact mass i8 com-
tained in a removable case sn az to form
a cartridge fitting in a fluidbight manmer
within said fwhe end preferably rlamped
bolween the fwo end plates of the tube.

4. Plant accerding o Claim 3 wherein
said cartridge iz sohdivided by per-
forated partifions at right angle with the
axis, the spaces hetwesn said partitions
being  entirely filled with the ocontact
mags,

5. Plant according to Claim 4 wherein
the whole formed of the said partitions
and the contact mass is maintained by
sorewing the end partitions upon & suib-
able rod exfonding axlally

6. Clant  for carrying oub paseous
catalytio reactions at high temperature
and pressure sabstentielly as  desexibed
and a8 shown in the accompanying

_drawing. .

Dateed this 12¢h day of May, 1926.
MARKS & CLERE.

Ablngdon

Printed for His Majesty's Stationery Office, by Bur

58 & Son.
%, 564, —L25/1/1929.]
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