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Traprovements in or relating to Exothermic Catalytic Gag
o Reactions,

I, Haws Hanter, a German citizen, of
. 8, Theresiensirasee, Wirzburg, Clermany,
do herehy declare the nature of this inven-
tion and in whal manner the same is {o
be performed, to be particularly deseribed
and ascertained in and by the following
stafement :—

‘This invention relates to apparatus for
catrying cut exothermic catalylic gas re-
actions, more especially those under ex-
cessive pressures. Owing to the large
quantities of heat produced, the substances
forming the catalyst in such appuratus
@re easily overheated and their activity
is impairad. Another canse for decveas-
ing this activity is attributable to the con-
taminations contained in the gases to be
acted upon. Consequently the concentya-
tion of the reaction prodmets varies, and
20 'thﬁreiore the heat produced is alse varia-

able.

The ahject of the present invention s
to provide means both lor cooling the con-
tect substance and for exactly regulai-

25 ing and adjusting the conling actiom,

In conneetion with cxothermic chemical
reactions cairied oub under pressure and

" at a high temperaturs smpgestions have

been made previously to pass the gas
30 wkich is tv subsequently take parl in the
reacfion through an annular space formed
between the reaction chamber and the
high pressure eylinder in which it is con-
tained, wheraupon this gas passes through
85 o cooler 1hen through the reaction vesscl.
In & modification of this arrangement an
insulating cylinder has been fitted: inta
the space between the rcaction vessel and
the high pressure cylinder and the gas
40 fivst passed thronsh tie space befween the
high pressure eylinder and the inswlating
cylinder, then thoough e cooler whilst
the gas for the reaction was passed into
the space between the reaction vessel and
i5 the insulaling cylinder and then through
the reaction vessel.

According to the present invention a
steaam of cooling medium for the cantact
substance s eaused o circulafe continu-

b0 ously through the apparatus in a guan-
ity per unit of time which is independent
of the guantity of the aciual reaclion gas
current, the control of the cooling medinm
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culating system,

being effected solely by & circulating
pump, whilst ap insulutimg eylinder for
profecting the high pressure resisting wall
against excessive heat is so disposed as to
cauvse the cooling medivm to pass hetwesn
the cylinder and the contsnet surface and
the reaction gas current between tha
eyiliil&er and the high pressure resisting
wall.

Two stroctural forms of the invention
wre illustrated in the annexad drawines of
which TFig..1 is a vertical longitudinal
saction of an apparsiue in which the cool-
ing gas eurrent iy detached from the main
gas curvent, whereaz Fig. 2 is o similar
view of an apparatus in: which the cocl-
ing medium forms & complelely closed vir-
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Relerring-first to Fig. 1, the npparatus
consists, for instanece, of a high-pressure
fuke a, o double walled rylinder #. the
annular space of which is filled with
granulay hest-insulating malerial, a cata-
Iytic tube b, a cirewleling pamp 7 and «
cocler &, '
The gases coming from the coupressor
{not shown)' are united with the gases
serving as cooling medium and civeulwt-
ing through the apparatus, and the united
gases enter the high-pressure chamber ai
¢ where fhey-are divided into twe gas
streams T and IT forming respectively the
reaction gas stream proper and the ceocl-
ing gas streaw. Stream T passes through
the annular reylindrical epace d formed-
between the high-pressure tuhe a and the
double-walled cylinder 2 made of thia
sheet-metul and £llad with a suitable heat-
insulating = naterial. This insulating
eylinder protecis the high-pressure tube a
against the heat Tadiating from the cala-
lytic cylinder: ‘The very slight quantity
of heat fraigmitied through the insulat-
ing eylinder 19'abeorhed by the ges stream
centinuously " flawing with  constant
velocity whereby the bigh-pressure tube
remaing whally protected against heat so
that its temperature can only be inereased
to & very swall and not injurious extent.
At the lowar end of the insulating cylin-
der ghort tubular pieces A are welded into
ity double wall to emable the gases T to
pass into the catalytio mass. The reaction 102
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ﬁsas Jeave the calalytic tube through
e tnbular member m. The other stroam
11 flows through the ennular space g be-

tween the insulating cylinder e and the
B hot catalytlc cylinder b whereby, the gas
is heoted. :

The hot gases of stremm IL then leave
the high-pressure tube at i and from here
puss $0 the cooler & where they wive off
the abserbed heat, whereupon they are
rotorned to the supply=pipe by means of
the pump 1. It will
the cooling effect iy greater the laryer the
quantity of cooling gases passed over the
16 cetalytic cylinder per nnit of time, that
is 1o say, the higher the speed of the
pump, By accurately adjusting the speed
of this pump, and using cxact fempera-
fure Measuring instroments, it Is always
possible to maintain the temperature of
the eatalyst within limits which ensure a
gmooth course of the reaction,

Tt will also be understaod that the com-
pressor must only supply the amounl of
aas corresponding to stream I. Conse-
quently always the same yuantity of cool-
ing medium is employed for coohing pur-
poses, its cooling action being solely deter-
mined by the spcdd of ths puwp.

In the apparaius illustrafed in Fig. £
the parts, corresponding to similar parts in
Tig. 1 are designated by the same refer-
ence letters. The gas to be treated
reaches the high-pressure chamber ai ¢
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9% and  flows through {he  annular
space o, enfers the catalytic tuhe
through ths short pipes and

leaves it through . The ocooling gas
enters at m, flows through the annular
0 space g, and is Tetuwrned ta n aller pass-
ing through the cooler % snd the pump [
Having now particulazly deseribed and
ascertained the nature of my said inven-
tion end in what menner the same 18
45 to be performed, I declare that what I
claim 1s:

1. Process and apparatus for eooling
‘sontact substances used for high prossure
exothermic catalytic gas remctlons, char-
50 acterised that & stream of cooling madivm

be understoed that’

far the contact substance is caused to eir-
cnlate continuously through the appa-
ratus in & quantity per uait of time which
is independent of the quantity of the
actual Teaction gas currant, the coantrol
of the cooling medimm being effected
solely by a circulating pump, whilst an
insulating cylinder for protecting the high
pressura resisting against excessive
hent is so disposed as to cause the conling
“medium {0 pass hetween the cylinder and
the poutact substance and the reaction gas
current between the cylinder and the high
pressure’ resisting wa)jl

.. Proeess in accordanee with claim 1,
chamcterised in that sases or liguids
which are kept under the spme pressura as
the reaction gasez are employed as cool-
ing media.,

3. Process iu accordance with claim 1,
characterised in thaf gases ave used for
cooling ‘which have the seme composition
and the sume pressurs ag the guses em-
played for ihe catalyfic process.

4. Apparatus for carrying out the pro-
cess in accordance with claim 3, char-
acterised in thel the gases admitted to
the reaction apparstus are divided into
two pertial streams, ane forming the re-
action gag stream (1), which flows through
the sanular space betwsen the high pres-
sure resisting wall and the insulating
eylinder (e), and the other a cooling gus
streani’(I1) which flows through the space
between: the insulating eylinder and the
contact chtmber, whereupon the reaclion
gas streain (1) is conducted to the contact
mass and the cooling gas stream is re-
turzed threugh a fubular ceuler (&} and
a_ecirculzling pump () into the supply
pipe.

5. Process and apparatus for carrying
oub exothermic catalytiic gas reactions sub-
stantially as deserthed in connectivn with
the accompunying drawings.

Pated the 24th day of November, 1928,

For ‘the Applicant :——
T HJALGILL & Co.,
Chartered Poatent Agents,
51/52, Chancery Lane, London, W.C. 2.

Redlnll- il: Printed for His Majesty’s Stziionery Oftice, by Love & Malcormson, Fad.—1930.
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