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COMPLETE SPECIFICATION.

No. 25602 /34.

" Process of and Apparatus for Performing Reacti_o'ns' in the Gaseous
or Vapour Phase in the Presence of Catalysts

We, MUTALL.GESECLSCHATT AKTIEN-
GRESELLScHArT, & Corporation organised
under the Laws of (Germany, of 45,
Bockenheimer Anlage, Frankfurt-on-the-
Muiu, Germany, de hereby declare the
nature of this invention and in what
manner the sgme is to be performed, o
he partieularly deseribed and ascertained
in and by the following statement:—

This invention relates to a procesy of
and apparatus for perferming reactions
in the gaseous or vapour phase in {he
presenece of ocatalysts,

It is koown thaf in the catalytie son-
version uf gassous and vapourous reaction
mixtures, such as in the ecalalyiic oxida-
tion of 80, in gases containing same,
into SO,, the course of the remction is
eritically dependent on the conversion
temperatures, and that it is of prime lm-
poriance, dunring the conversiom process
that the comtaet mass should be main-

tained over the longest possible portien .

of the poth of the gases, at the fempers-
lure assuring meximum conversion.

The attainment of just this latier
object, huwever, encounters great diffionl-
ties which—for example in the catalyiic
oxidation of 80, tv 30, —increases con-
siderably with increasing concentration of
the substance to be converted in the goses
under irestment, so that it becomes more
and mare diffioult, with an increasing
content of 80, to maimtain the tempera-
turc of the contact apparatus within
the permisgible limits. See Waeger,
‘* Handbuch der Schwefelsiurefzbrika-
tion ’  (Handbook of Bulphuric Apid
Manalzgeture), vol. 3 (1930}, bottom of
page 1566,

n many cases, these difficulties have
led to the practice of adapbing the work-
ing conditions 1n the conbacl apparatus
to suit a pas conceniration that is the

optimum for the apparatus concerned

beenuse, in each case, it was only with
these definite concentrations that con-
stant temperature conditions and satis-
factory yields wounld be obtained.

Apart from mcasures of a purely ron-
structional character, directed to obiain-
ing the maximuwm utilisation of the heat
liberated by exothermic conversion,

[Price 1{-1

attempts have been primarily deveted to
ensure the admitiedly imporiant mexi-
mum constancy of temperature in the
contaet apparatus, by employing the heat
liherated during the conversion for pry-
heating the reaction pases prior to their
cntry into the eontact mass,

Attempts have bren made to achieve
addilicnal control of the temperature by
mixing an unheated gas—~for example a
portion of the reaction gas—with the re-
gotion gas (preheated in the aforesaid
mauper) & one or more points hefore in-
troduciion into the contact mass. Aceord-
ing to a Tecent suggestion, the imbrodue-
tion of this cold auxiliary gas into the
flow of preheated reaction gas, should De
eftected—in ‘ppardtis in whick, prior to
its entry into the contact mass (contained
for example in tubes) the reaction gas is
led, for the purpose of equalising the
temperature, along the outside of the
spuces charged with fthe eontaet mass and
in the opposile direction o that traversed
by the gas in said sphices—at o point that
is somewhat to the rear ol the main reac-
tion zome, in relation {o the direction of
flew in the contact mass, i.e. at a poiut
which is somewhat further removed Irom
the point of eniry of the gaz into the
contact mass than the main reaction zone.

In gll these cases it has hitherto besn
believed that optimum working econdi-
tivns could be attained by cndeavouring
with the aid ol thermometrical instru-
ments disposed, for checking the tem-
peralures, sl various poinfs in relation
to the contact mass, {o attain or maintain
the temperatures or temperatore differ-
ences regarded a3 best by controlling the
quaniities of the various carvenis of gaos
sapplisd fo the, apparatus, by means of
valves, dampers and; the like located in
the gas supply pipes. However, the re-
sults hitherto obtained in this manner
are s unsatisfaptory that it has so far
been found jmpracticable to obfain satis.
factory yields In opcrating, for example,
with & gas containing appreciably morc
than 7%—ior exawple aboul 9%—by
volume of 30,.

Now, whereas it has long been the prac-
tice to employ thermometrical instru-
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2 443,792
ments for acourately determining the composition of the gascous or vaporous
temperatures in the contact mass the mixtures treated, and also in ke con-
variation of the quantitative supply of siruetion of the apparatus at disposal for
the various gas currents introduced has, the tiwe being, sinee the hereindeseribed '

§ in general, been a matter of guess work procedure enables the optimum worling 70
in the control mewmbers, such as valves, - conditions {o be most rapidly ascertaine
throttles, dampers and the like, ~and continuously maintained in the siw-

Applicant’s experiments have shown - plest wanuser with any convenient reac-
that such a method of procedure is az- tion gas, and in any apparatus—whether

10 tremely misleading and that one of the " the contact mass be arranged in or be- 75
chief, if mnot the chief cause of the tween tubes or in rack or stage apps-
failures that have oceurred for example rafus,
in the attempis to subject gases eontain- It'is also possible, on the oceurrence
ing over 1% —for example 9% —of 8(}, of a change in the composilion of the

15 to catalytic oxidation into 80, is the reaction gases to be ireated, to adapt the 80
impossibility of confrelling the quuntl- working  conditivns  accordingly and
ties of gases supplied, by mere guess: direcily to the changed circumstances,
work methods., . for example In a.ccnr(iqa.nce with the cur-

Tt hes also been ascertazined that the rent results of an analytie check.

20 eflect vesulting from each adjustment, by The devices for measnring the quanti- 85
guess-work ulome, of the aperture of 3 ties of gases introdured may bhe of very
vonirel member interposed in a gas sup. different types, sueh as known apparatus,
ply pipe, iz entirely beyond control, Merely by way of example, mention may
priman%y because such adjustment also  be made of bafffe xims, Yenturi tubes and

25 affects the quantities introduced through other nmehering devices based on the same 90
all the other pipes, not only on smecount ur similay priveiples.
of the conditions of static presgure, and Althongh, in suitable cases, satisfar-
the extensively unconirollable internal tory, resulis can even be abtained hy in-
vesistanee of {he apparatus, but alse in ecorporating the pas metering appliances,

30 an enlirely unforshadowabla and unan- provided in accordance with fhe present 98
ticipated manmner, on account of the tnvention in a single one only of the vun-
dynemic influences set up bhetween the dnifs supplying gas to the confact appa-
varipus currents of gas, .. -rvatns—for example when only a single
. The experiments have also shown that, - anxiliary ges (which may be unheated)

35 in conirast to the foragoing, highly unes- is ¢mployed in addition to the actual re- 100
pectedly favourable results and incressed action gas, preheated in z heat exchanger
vields are directly attainable when in  in. kuwown manner—it will nevertheless
accordance with the present invention the be prelersble in general to eguip all the
controlling of the gquantities of the vari- cunﬁuits supplying the various gases

10 ous gases—which may differ either in  introduced with metering appliances. 105
respect of their composition or {empera- It will generally be advisable to have
ture, and also in buth respects—admitted tha metering appliances always in opera-
into the contact appuratus is effected, not #on and keep a constant check on the
merely by guess-work, but accurately by amaunt of gas traversing the conduif

45 meang of metlering instruments. concerned.  Salisfactory resulls may. 110

It has trunspired that by proceeding however, also be obtained if—other work-
in ihis mgnner and by sueccessive systom- ing conditions remaining unalivred—the
atic adusiments of the apparatus fo dif- checking is undertsken only at certain
ferent and accurately determined relulive (for example, automatically fized) time

50 proportions of the amouni of gas ad- inifervals, in which event oms and the 115
mitted 2t the varions points, results can wseme metering jnstrument ean, for ex-
be obtained which were guile uwnachiev- ample, be used, if desired, for meastrivg
able without the aid of {he accurate the amounts of mas smpplied to one or
measuring of the gas, by means of mater- 1hore contact apparatus, for example, in

56 ing instruments. already long known in  automatieally contrelled sequence. 120
other spheres of application but not pre- < BY proeeeding in the hereindeseribed
vicusly cm%;loyed . connection with the ‘riarviner, the resulting substantiaily im-
present preblem, so that according to the provéd regulation and assurcd conirol of
preseni invention, it is now also possible, “the eourse of the femperature and reac-

60 in this wanner, to treat gas ennfaining ot kas enabled improved yields and the 195
9% and vver of 80, for the producticn maintenanee of optium conditions in
of 80, with the hast resulis, protiacted working, to be obtained in 2li

Another extremely important advan- cases, Abuve all, in the eatalytic oxi-

- tage is the very comsiderable latitude dising gases containing 80., it has also
65 secured by the present inveniion in the fhe operationa independent of 180
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the 80, contant of the gas, and enabled
conversions of 989% and more to be
obtained continuously in one and the
same apparatus (of the most diverse
% types) irrespective of whether the guscs
coming for ireatment contain 4% or, for
exampcie, 9.4% or more of 50, and indeed
also when the amount of gas is raised fo
450-300% of the minimum load,
Aceording to the invention it is pos-
gible even for example in emplaying
additional oxygen, or gases cnvichad
therewith, in éhe production of the Teac-
tion gascs containing S0, and/or in treai-
14 ing the swme in the contact APPRratus,
to operate with SO, concentrations ler
exceeding the above-mentioned limits.

A further advantage of the present pro-

cess consists in thaf, pwing to the im-
g0 proved wutilisation of the catalysts, the
amount of tha lalier reguired for furnish-
ing the same effects can be reduced down
to & fraction of that hiltherto needed in
given cases. ]
Apart from the produetion of sulphurie
acid, the present provess can also be ap-
phied to various other reactions between
mizturss in the gaseous or Vaporous
phase and in the presence of catalysis,
30 wud also in particular, o conversioms
gueh as the oxidation or reduetion of
oreanic substances, in which case 1t
affords very special advantages in view
of the particular susceptibility of such
85 resctions v lemperatare conditiuns.

Tn order more clearly fo understand the
invention, reference iy mada to the accor-
panying drawing which illusirates
disgrammatically and by way of example

40 o typical embodiment of plant for the
production of sulphuric acid by the
catelytic oxidation of sulpbur dioxide in
wuscs containing same. .

Tn said drawing, 1 represents the cylin-

4b drical contact apparatus, 2 the main pipe
supplyingi the reastin }glras and openin
into the lower part of the apparatus.
are tubes, open at botk ends, carrying ke
contact mass and fitting tightly, at their

50 lower ends, in & fube plate 4. By meana
of ciher tubes 5, which projest, in the
intermediate spaces hetween the tubes 8,
frem sbove as far as about one guarter
of the length of the tubes 3 and are

55 monnted on the top in tha cover 6 of the
cantact apparatus, unheatsd gas contain-

. _.ing sulphur dioside—of the same com-
position as the gus admitted through 2,
it demired—is inlzoduced from the pipe 8.

60 The gas entering through 2 flows upward
in lhe first place, into the spaces hetween
the iubes 3, and on the one hend, in =0
doing exerts a cooling action, through the
walls of said tubes, on the contact mass

66 contained in the latter, whilst, on {he

10

ap

othar hand, it becomes prcheated during
its ascent, Mingled with the unheated
gas issuing from the tubes O, i then
enfers, iy way of the chamher 7, into the
top of the contact tubes ., After passing
downward threugh these tubes, the gas
reaches the collecling chamber 18, from
which it leaves the apparatus through 11.-
12 are screens, provided at the lower ends
of the contact fubes 8 and-supporting the
contaet mass. .-

By means of ‘the.relatively covol gas,
admitted, by the'tubes 5 intp the spaces
between the conbact tubes at a short dis-
tance in the rear.of the main reaction
zone in the sontact tulies, a powerful cool-
ing of the contact ass Is obtained, with
the arrangement herein  described,
directly in the rear of the reaction zene,
thus sssuring a more uniform course of
the tewmperature, and one that increases
the yield, in the lower layers of the con-
ftact mass. -

The exhaust gas from the reaction,
issuing at 11, firsi passes through the pre-
heater 20, to be then led through the
pipe 22 to the absorption apparetvs. In
this heat exchanger it parls with a
portion of ils heat to the fresh gas, con-
taining S0,, arriving from the pipe 21
by way of the throitle and confrol device
17 and issuing  from the preheater
through the tube 9, frouxe which it can
be admitted; through the tube 13, inte
the contact.apparatus at 2. Fresh gas 100
from thie t%ipé 21 dan’also be paszed direct
through, the tube, 28 and tha throtile and
control zember 19, into the tube 13 and,
in this Wa¥,' admitfed, together with the
preheated fresh gag from 9, into the con- 105
tact apparatus ef 2,718 is another throttle
and comtrol memher for regulating {he
smomnt of wnhesled frosh gas passed
throngh the pipe 8 and tube 5 into the
contact apparatus, The throttle and 110
control members employed may consist,
in known manner; of valves, throttles und
the like.

14, 15 and 16 are gas-control apparatus
for determining and controlling the 115
quantities of gas supplied through 21 and
also through the pipes 13 and 8.

Having now particularly described and
gacertained the nature of vur said inven-
{icn and in what manger tlie same is to 120
be performed, we declare that whal we
¢laim is:—- T
1, A pracess for performing reaclions
in the gnseous or vaporns phase in the
presence of calalysts, for example in the 125
production of sulpkuric acid by the so-
called cortact process, with the simul-
tanecus introduction of different currents
of gas into the ontact apparatus, in
which the amotint of f lesst ome of the 180
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15

gases introduced per unit of time is con-
tinwously vr periodically comtrolled by
the aid of gas mefering instruments, in
accordance with the active constituents
present in the reaction gas or gases.

2. Process as get forth in Clade 1, in
which, in the cage of variations in the

content of aeclive constituents—such as.

80,—in the rcaction gas or gases, said

content is econtinuously or period,icall-y.
determined and the guantity of the gases

acmitied is regulated accordingly. )
3. The process for performing reactions
in the gaseous or vapour phase, substan.
tially as described.
4. Apparatus for carrving ount {he
process set forth in the preceding claims,

in which & gas metsring instrument for
the continuous or periodie control of the
gas supplied in unit time, is provided
iv gt leust one of the feed pipes for the
separately introduced gases.

., 9. The apparatus for performing reac-
tioms in the gaseous ur vapour phase, con-
structed, arranged und adapted to operaie

- substantially as described, with reference
‘fo-the accompanying drawing.

. Dated this 5th day of Scplember, 1934,

ALBERT 1. MOND,
19, Southampton Buildings,
... Chancery Lane, Loadon, W.C12.

Leamington Spa: Prinfed for Hiy Majesty's Stetionery Ofice, by the Cowrier Press.—198d,

20

25



! SHEET

[ ThisDrawing is a reproduction. of the Original or areduced.soale,/
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