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Improvements in Apparatus for Carrying ouf Ca_talytic Gas Reactions

Ve, OStroizs-osp  VBRWERTUNGS-
GESELLISCHAFT I BESCHEANKTER
Hyrrowe, af Miilbeim-Ruhr, Germany, a
German Company, do heraby declare the

b nmture of thiz inveution and Im what
manner the same iz to be performed, to he
particularly described and asrertained in
and by the following stafement: —

To carry out catalytic gas reactions by

10 the use of & circulating liquid medium for
maintaining the temperaiure, it is neces-
sary to employ apperatus in which the
coptuct composition is uniformly pene-
trated by conduits throngh which tha

15 sireulating oil Aows bub which is com-
pletely Jiquid tight and which 2% the
same Ltime can be readily charged with
and cleaved or freed of the cataﬁyfsic sab-
stances. Uertain reactions particularly

20 gensitive to the influence of jemperature
euch, for example, ns the reduction of
eprhbon monaxide to hydrocarbons which
contain more than two carbon atoms in
euch ‘molecule, can be carried out only if

25 ilie mase of calalyst present betwesn
adjacent comduits js of small thickness,
which on practical grounds may VY
only within z few millunetres as, Tor
exgmple, between 10 and 15 millirostres.

30 Tt has been found that this essexiial con-
dition, that is to say, the exact mainten-
anco of the thickhess of the infervening
masses of the catalyst in the caso of very
thin bub widely distvibuted masses, od

85 well as the necessary fluid tightness of
the apparatus  offer special diffieuities
when carrying out known proceeses on 2
large scale, for exampls, when the
satalyst is disposed bebween oil-jacketod

40 pocket-shaped cavitiss.

Tt has been found that these diffieultiag
do net ariea if eonduits of mnon-circular
section, that is to say, for example, eon-

 duits of elliptical, Thombic or rectangular |

45 section be used in the construction of
the apparatus. e

Tt has been proposed to make use of
tubes which are circular in cross-section
in the vongtruetion of such contact appa-

50 ratus, as, for cxample, in boilers knewn
as ¢ tube bollers ” the ofl being inside
and the oatalyst substances autside—that
is to say, between—the ~tibes, for “the
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better utilisation of the available space.
1t is, howeyer, eagy Vo understand that p
filling of the cataf‘;'st gubstances of very
uneven and variable thickness only is
posgible beiwoen tubes which are cireular
in cross-section. ]

Thia is not the case if shallow- non-
ciroular conduits ave provided instead of
tubes which are circular in oross-section.
For example, seamless drawn steel tubes
of elliptical, rectangilar, rhombic or
gimilar shallow crosy-sections may be
provided side by side in parallel ranks,
the tubes in adjseent ranks being advan-
tageously arranged in suck a manner that
the tuhes of the suid ranks are mutually
displaced through w distance of, for
example, half the pitch of the tubes in a
rank %mal disposcd so that they pactielly
averlap, - ) )

The invention comsists im providing
apparstus for carrying out calalytic gas
reactions by the use of s eirculating liguid
medinm for maintaining the temperatuze
wherein the ligiid medium is cansed to
pass throngh narrow conduils, the pross-
section and disposition of which aresuch
that the smallest distances between the
conduits, taken from any porticular poink
on_the periphery of any pariicular con-
dutt to the adjecent conduit nearesh the
gaid point, are approximately equal, so
that the thickness of calalyst betwesn any
one conduit and the adjacent conduits iz
uniform or subgtantially. so, and the cata-
lyst can pass ‘dowmswardly ‘'hy gravity
through the set of ~conduits when the
apparatus is being flled or emphied.

(il is advantegeonsly need as the circu-
lating liquid medium. -

The.condnite are : advauiageously dis-
posed ‘horigontally and have their ends,
which are preferably sireular, rolled into
common. end members or headers,
--In-the application of the apparatus for
the catelytic reduction of sazbon mon-
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oxide to produce -hydrocarboms which 100

*

aontain mors them twe earbon atoms in
each molecule all the particles of tha
catalyst are advantageounsly disposed less
than 10 mims. distant from the wall of a
vonduit, .

Onnstractions such as those desarihed
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are illustrated in Figures 1 and 2 of the
accompanying diagrammatic drawings,
which fipures are crosssectiomal views
through groups of tubey of differing cruss-
& sections. Figures 3 and 4 illustrate one
example of the building of a complete
apparatus from shallow non-circular con-

duits, Figure J heing a view approximat- .

ing to a perspective view of two vertieal
10 series of iubes, one being shown partly
in section. .

Figures 5 and 6 illusiratc disgram-
matieally & contact apparsius in which
non-circular conduits are connected ab

15 eech end into a common fuhe ]p]att_a,

as by rolling, Figure 5 being a longi-

i section and Tigure 6 & cross-
section,

The-interstitial spaces @, b, batween the

20 tubes vr conduits d, & respectively in
Figures [
drawings leave o free path for the contact

subgtance to travel duwnwardly during..

charging and clearing or withdrawing the
25 ca,taf st by gravity, as will be clear from

the drawings, .

By eelecling suitable cross-sectional
shapes, such as the oval or diamongd shapes
of PFigures 1 and 2 respectively, and

80 proper dimensgions for {he cross-section
and by suitably spacing-off tha tubes or
conduits from: eachp other it is possible to
adapt the apparatns fo every requircinent,

It has been found that the conditions for
35 the synthesis of bewzine van be easily

fulfilled with respect to the requitement
for . auﬁcienﬂg thin uniform layer
“belween the adjacent tubes and about each
tube of 10 o 15 millimetres.

It is known to roll nea-circular tuhes
or conduits, such as g in Figure 3, into
tubulgy buse or end columns A affer shurt
lengtha of the tube at the ends as af 2
have first been vestored to the eircular
45 shape. It Las been found that it is

40

pustible by thia means to eonstruct from .

non-circular conduits and tubular bass orv
end cnlumns coniget apparatus Wwhich:

meebs all the requirements, x

5C - The especial purpose of the apparatus
Lereinbeiore  deseribed—namely, the
formation between adjacent tubes and
about each. tube of uniformly thick inter-
vening mastes of the eutalyst as thin, for
b5 examyple, as 10 {0 15 millimetres—can be
seenred by staggering the {fubes or con-
duits in the individual rows, that is to
say, by arrangitiz each conduit in a lower
row below the space between two adja-
60 cent evonduits in the next upper row. This
offers no difficulty if all the conduita
forming s aet are rolled on each side into

- - a common tubular base or end column.
" This.éonstrrietion is particularly advan-
65 tageous. If the non-circular conduits be

Sherizonially disposed and the tubular bage
_or end cohunns set vertieally, thecatalyst

and 2 of the accompanying

van e easily charged into the system of
conduits at the top and withdrawn at the
hottom. The reaction chamber is closed 70
perfecily lguid-tight hy the seamless

“tubes, the tuhular bose or end columne and

the strong zrolled vparts withont the -
uncertainly produced in the use of welded
seaans, Finally, by rigidly connecting a 78
large number of tubes secured adjacent to
earh other to the tubular base or end
columns the tubes are effectively hcld in
fixed relation fa alwoest within a milli- ’
metre, under all working conditions. Tt .80
is known that the degree of seaurity san -
he improved by the use of intermediate
columnyg, Thus it is easily possible to
maintain the thickness of the layers even
in the case of large plants. 84
As jltustrated in Figure 4, the several -

. vertical series of tubes g with their end
$olumns & are connected to o commeon oil
csupply or discharge pipe 7 and are

anclosed within @ cazing % in which the
contact substauce is supported belween
the tubes on a grid 1. The gas 1o be
ireated is passed through the casing from
the top to the botiom.

In Figures § and 6 which illustrate an 96 .
apparatus somewhat similar to that shown ~
in Pigure 4, the non-circular conduits A :
extend throughout the height of the :
apparatus, although for simplicity only )
three of {kem are shown. They ure rollad 100
on cach end inte a eommon tube plate B,
short Jenpths of the ends of the tubes
heing reformed jo a cylindrieal shepe for
the purpose. The reaction gas enters the
conleining casing at 0 and passes out at 105
D. At ¥ the eirenlating oil fAows into the - -
all  distributing chamgbar ¥, thence .
through the conduits A into the discharge

an

ehamber G from which it passes out af 10 g

J is an intermediate tube plate for more 110
effentively securing the twhes or conduits, -
fils the

‘The - contact composition _
-gpace between the ronduits A. 'Tha ails
-that can be used for the yurpose of tom-

perature regulation ure natnral oils or 115
oils artificially produced and other -
organic liquids—and mixtuios thereof—
which have a high boiling poing. Instead

of such vils, superheated wuter or super-
healed agueons sclutions mtay . be 190
emnployed. Tu this zase conduits empliyed -
must  have their  walls suitably
strengthened in view of the pressures
whieh arise. Furthermore organis liguids
nuder high pressure may be used. Tha 125
high pressure can be produced either by . -
the vapour from the Hquid or by means of
romipressed gases' such as nitrogen, i
each cass the boiling paint of the eirctilai-

ing liquids being raised. Salt melfs and 180
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metals of low melting point can be used,
more especially mercury. :

Having now partienlarly described and
ascertained the nature of our said inves-
tion and in what maenuer the same is fo
be performed, we declare thet what we
claim is: — '

1. Apparatus for carrying out catalyiic
gas reactions by the use of a cirenlating
10 liquid medinm for maintaining the tam-

perature, characterised in that the liquid
madium is cansed to pass through narrow
conduits tha cross-section and disposition
of which sre such that the smellest die-
15 tunces botween the conduits, fulen from
any particular point on the periphery of
any particular conduit to the adjacent
gondnit mnearest the wsaid point, are
approsimately equal, so that the thick-
20 ness of catalyst between any one conduit

-+

and the adjacent conduits fs uniform or

substantially so, and the catalyst can pasa

downwardly by gravity through the set of

condtrits when the apperatus is heing
95 filled or emptied.

2. Apparatus for carrying oub catalytic
gas reaclions according fo claim 1, in
which oil is used as the cireulating Hguid
mediwm.

3, Apparatus according to claim 1 or 30
elaim 2, charaeterised in that the conduits
are disposed horizouinlly, and have their
ends which are preferably cireulor, rolled
into common end membars.

4. Apparalus according to any one of 5
the preceding claims, for thc catelytic
reduclion of carbon monoxide to produce
hydrocarbons whick contain mare than
iwo ecarbon atoms in cach maleculs,
characterisad in that alt the particles of 40
the catalyst are less than 10 mms. distant
from the wall of a econduit.

5. Apparstus for cerrying out catalytic
gus reacions substantially as herein-
before deseribed and illustrated. 45

Dated the 29th day of January, 1935,
EDWARD EVANS & Co.,

27, Chancery Lane, London, W.0.2,
Agents for the Applicants,

Teaminggon Spa: Printed for His Majesty’s Stationery Office, by the Courier Press.—1038,
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