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COMPLETE SPECIFICATION.

Means for the Uniform Distribution of Gas over Individual Catalyst Tubes

We, RUBRCHEMIT AKTIENGESELLSCHAFT,
of Oberhavsen-Liolten, Germany, a German
Joint-Stock Company, do hereby declare the
invention, for which we pray that a patent

5may be granied to us, and the method by
which it is to be performed, v be pasticon-
Jarly described in and by the following state-
meat: —

The invention relates to means for pro-

10 viding umiform or substantially uniform
distribution of a gas over the catalyst con-
tained in several tubes in a zeacior and i§
particularly upplicable to reactors of the
iype used. in the catalytic hydrogenation of

15 carbon monoxide,

In catrying out the catalytic hydrogena-
tion of carbon monoxide and other similar
conversions of a gascous -mixture, use is
made of reactors provided with a large

g number of vertical tubes in which the cata-
Iyst is contained. The gas or gassous mix-
ture to be convericd is passed dowmwardly
or upwardly through the vertical tubes con-
tainfng the catalyst. A cooling medium,

25 which may be water under pressure, is pro-
vided to How around the cuter surlacc of
each of the verfical fubes so as to remove
heat evolved during the conversion of the
gas. To improve the cooling effect, it is

30 known to provide cach verlical tube with
un inper co-axial tube thromgh which the
cooling medium also flows, the catalyst being
vontained in the annular space hetween the
inher and outer tubes. )

35 The degree to which the catalyst in the
individoal tubes permils the passage of the
gas, varies greatly in the majorily of thc
tubes used. This fact may be easily nnder-
stood if it is borne n mind that a modern

40reactor for the hydrogeaation of carbon
monoxide may contain from 2,000 to 3,000
individual tubes for the catalyst: it is prac-
tically impossible to charme the catalyst into
tbe tubes in such manaer that the resistance
45 o the flow of the synthesis gag is fhe same
[Price 2/8]

in cvery tube and the same throughout the
length of each tube. The tnbes in which
the catalyst coffers but slight resistance to
the flow of the gases, pass rclatively large
Yuuntities of gas. In consequence, the cata- 50
lyst in such fubes is overloaded and the con-
version of the synthesis gas deferiorates as
compared with the conversion with normal
or optimum loading of the catalyst. For
this reason symthesis reactors. in large scalc 53
operation are always less efficient than
single synthesis tubes such as are uscd, for
exanple, in experimental operations.

It is an object of the invention to provide
raeaus whereby the pas entering the reactor 60
may be disittbuted upiformly over the
several tubes so that the cafalyst may be
comiacied with the gzs more uniformly
throughout the reactor.

According to the Invention, means for dis- 63
tributing a gas wvmitormly over a catalyst
conigined in tubces in a reactor comprise &
searing cap mounted at the end of each tibe,
each sealing cap having one or more small
.openings in its wall to provide the only entry 70
for the gas into the fubes, the resisiance of
each sealing cap to the fow of gas being
substantially the same and being at Icast -
equal 1o the groatest resistance to the flow
of gas provided by he catalyst in any of the 75
tubes.

The resisiunce of a sealiog cep to the flow
of the gas is preferably appreciably greater

- than the resistance of any one of the cala-

Iyst-filled tubes fo the flow of the gas,

As the resistances of the sealing caps o
the flow of gas are egual one to another, the
synlhesis gus passed into the reactor is
divided into a aumber of equal streams. If
these stroums of the gas encounter uncven 85
resistances within the catalyst-filled tubes
through which they pass, the raie of fow
in the individual tubes can only be but
slightly affected.

Sealing caps according to the invention 80

80
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aye diagrammatically illusirated by way of
exumple in Figs. 1 1o 4 of the accompanying
drawings. The sealing caps are shown
mounted on the tubes, and in vertical

5 section,

In the drawings, 1 is an outer tube pro-
vided with an inner co-axial tube 2 through
which the cooling medium may be circu-
lated,

10 The granulated catalyst is provided in the
cylindrical annvlar chamber 3 between the
tubes | and 2. By reason of the relatively
small thickpess of the annular chamber 3,
the catalyst, in this arrangement, is cfiec-

15 tively cooled by two surfaces. Oun the mouth
of the tube 1, illustrated in Fig. 1, there is
seated o metal sealing cap consisting of a
hasa 4 angd, 2 prejecting body portioa 5, the
portion 5 being sbaped slighily conically

opand adapied to be Iuserted as a medinm
foree it into the tube 1 so that a firm seal
is obfained. A capillary opening 6 is pro-
vided in the wall of the metal sealing cap,
which opening 6 provides the only path by

ps which the synthesis gas can enter the fube
1, The capillary opening 6 is of the same
diameter in each cap; roore than one open-
ing 6 may be present in each cap.

The sealing caps illusirated in Figs, 2 and

303 are constructed as stamped or pressed
sheet metal bodics, each having a project-
ing, vircmunferential ring 7 or 8 which is
adapted to bear resiliently against the inner
surface of tuhe 1. The syathesis gas can

35 only enter the tubes 1 through capillary
openings 9 or 10 provided in the walls of the
sealing caps.

The sealing caps may alse be provided
with 2 circular washer 11 (Fig. 4) of asbsstos,

40 ceramic material or glass wool as sealing
means, so as io ensure that the gas only
enters the tubes 1 through the openings in
the walls of the sealing caps. Instead of
being sealed by cireular washers, the

45 mounted caps may alse be sealed by sub-
stances sech as wax or tar infrodoced into
the zroove Tunming round the joint.

The sealing caps according to the inven-
tion, instcad of being formed of sheet metal,

50 may be formed of ceramic maferial or heat-

resistant synthetic resins, Porous materials
can also be used in the form of caps or
plugs, the pores of which permit the passage
of gas, as for example ceramic masses, sin-
tered or fritted from powdery matetial. 55

What we claim i8:—

i, Meanps for diswibuting a gas uniformly
over a catalyst conained in tubes in a re~
actor, comptising a sealing cap mounted at
the end of each of the tubes, each sealing g0
cap having one or more small openings i
its wall to provide the only entry for the gas
into each of the tubes, the resistance pre-
gented by each sealing cap to the flow of
gas being substantially the same and being 65
at least equal to the greatest resistance to
the flow of sas provided by the catalyst con-
tained in any of the tubes.

2. Means according to Claim 1, in which
a portion of each sealing cap is adapted 1o 70
be ingerted inte the mouth of a tube 1o bear
re%iliently against the inper surface of the
labe.

3. Means according te Claim 1 or Claim
2, in which the sealing cap is made of metal. 75

4, Means according to Claim 1, in which
the sealing cap is formed of porous material,
preferably of sintered or fritted maierial.

3. Means according to any one of Claims
1 to 4, in which washers of ashestos, ceramic 8¢
material or glass wool are provided between
a sealing cap and the tube on which it is
mmounted.

6, Means according o any cne of Claims
I to 4, in which a seal of tar or wax is pro- g3
vided betwecn 2 sealing cap and the tube on
which it is mounted.

7. Mcuns adapted to distribuie a gas uni-
formly over a catalyst contained in tubes iz
a reactor, subsiantially as herefnbefore des- 99
criged with refersnce to any one of Figs. 1
o 4.

8. Means for distributing a gas uniforrmly
over a catalyst contained in fwbes in a re-
actor, substantially as  hereinbefore 95
described.

EDWARD EVANS & CO.,
14-18, High Iplbora, London, W.C.1,
Agents for the Applicants,

Printed for Her Majesiy's Stationery Office by Wickes & Andraws, vid, B.04.  29/244—1053,
Puhblished gl The Patent Office, 25, dputhampton Bulldings, Tondon, W.C.2, from which copies
may he obtained.
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