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ABSTRACT

e v aaer evel ol YTUF GIEEE D IS GENEE GERAE EEpy enmlp aamgy

System for the production of minimum dimension walls for the
optimal distribution of gas and to support the catalyst in
catalytic beds in radial ot axial-radial reactors consisting:
a) of a single element with portions permeable to gas capable
of ensuring the necessary pressure drop, and portions acting.
as mechanicalzsupport for the catalyst impermeable to gas; b)
of an element containing the catalyst permeable to gas in

direct contact with it and the portions of a) acting as

mechanical support.
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Title : System for the distribution of gas in catalytic Dbeds
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This invention concerns a system for the production of
minimum dimensions walls for the optimal distribution of gas

and to support the catalyst in catalytic beds in radial or

axial-radial reactors.

The importance of achieving the even distribution of gas
throughout the catalyst in the above-mentioned reactors for
heterogeneous synthesis with fixed beds, as for example the

synthesis of ammonia, wmethanol or other products is well

known.

Moreover, the walls for the distribution of gas and for
containing the catalyst in the catalytic beds must ensure,
besides the correct distribution of the gas (even
distribution along the entire height of the bed, minimum
impact of the gas with the catalyst to avoid channelling and

damaging the catalyst), the necessary mechanical support of

the catalytic beds.

The thermic and mechanical stress undergone by the walls,

owing to settling by the catalyst and heat dilation resulting



CA 02037169 2000-06-30

from the high temperatures used, is, in effect, considerable.

Consequently, the function as mechanical support, besides the
even distribution of the gas, is important if the system 1s to

function correctly.

The optimal mechanical sizing of the various elements which go
to form the wall supporting the catalytic beds, which at the
same time must ensure the optimal distribution of the gas,

represents therefore a critical aspect of the problem.

Another critical aspect is the possibility of producing said
walls with minimum dimensions or radial thickness 1n order to
ensure the maximum available volume for the catalytic beds
(maximum volume of the catalytic beds) with the minimum volume

of the expensive containers, operating at high pressure.

For this purpose, said walls usually consist of several

elements which have different functions.

As already described by the Applicants 1n European Patent No.
0265654 (published 4 May, 1988) and in EP-A-0 365929 (pub-
lished 2 May, 1990), the walls contalning the catalyst may

consist of three elements:

a) a thin element permeable to gas (for example perforated

wall) whose sole function is to effect the pressure drop
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necessary to ensure the even distribution of gas along

the entireoheiéht of the bed;

b) an element to contain the catalyst (net, for example),
making no contributionﬁto the mechanical support of the

catalytic bed and having a low pressure drop;

c) a thick intermediate element situated between element a)
and element b), whose function is to support mechanically
the- catalytic bed and to create an airspace for the
better distribution of gas, said element consisting for

example of a wall with '"bridge" perforations.
The above airspace must perform the following tasks:

- avoid the direct impact with the catalyst of the high-speed

gas coming from element a) which effects the pressure drop;

- equalize the gas flow feeding the catalytic bed through the
entire height of the bed itself.

The solution put forward by the Applicants with a system
consisting of three elements a), b) and C) has proved
extremely efficient providing at the same time and in an
optimal way the solution to the problems of gas distribution,
of a reliable mechanical support for the  catalyst in the
catalytic beds, and of maximum use of the available volume of
the containers for the catalystfcarrying cartridges, thus

overcoming the limitations and drawbacks found in the state
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of the art, for example in British Patents No. 1118750
(published 3 July, 1968) and No. 1352550 (published 8 May,
1974) .

In certain cases, however, the above system can prove, besides
being expensive, to be rather complex and laborious from the

constructional point of view.

Continuing their research, the Applicants, not without
surprise, have managed to achieve the object of providing a
system offering and improving the operating advantages of the

three-element wall, but free of the drawbacks accompanying it.

This and other objects which will better appear from the
description which follows, are achieved with a system accord-
ing to the invention described in the introduction and in
claim 1, characterized by the fact that it consists of: a) a
single element with portions permeable to gas capable of
ensuring the necessary pressure drop, and portions acting as
mechanical support for the catalyst permeable to gas; b) an
element containing the catalyst permeable to the gas in direct
contact with i1t and the portions of a) acting as mechanical

support.

According to a particularly simple and advantageous embodi-
ment, the single element a) is formed by contiguous embossed
portions ilmpermeable to gas acting as mechanical support and

perforated portions permeable to gas capable of
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ensuring the necessary pressure drop, said perforations being
situated between the above-mentioned contiguous embossings
and element b) containing the catalyst being directly
supported by the embossed portions of a). The desired result
is thus achieved by resting element b) containing the
catalyst on the embossed parts of element' a) forming an
airspace corresponding to the unembossed portions of same
which are the portions through which flows the gas which has

undergone the desired preSsure drop by running through the

perforations of said portions.

Said airspace avoids direct impact on the catalyst of the
high-speed gas coming from the perforations and equalizes the
gas flow feeding the catalytic bed along the entire height of
the catalytic bed; Fundamental characteristics already

described by the Applicants in the system with a three-

element wall.

Besides, by so acting, several advantages are obtained, among
which we shall just mention that, since the wall consists of
just two elements, a greater use is made of the available
volume of the containers for the catalyst-holding cartridges
(smaller dimension of walls) and the structure of the

synthesis reactor is made considerably lighter.

The various aspects and advantages 0f the invention will be

better understood from the detailed description of an example
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of embodiment given below with reference to the non-

limitative drawings attached in which:

-~ figure 1 is the partial and schematic front cross-—-section

of a portion of the two-element wall, according to the

invention:;

- figure 2 1is a partial and schematic longitudinal cross-
section with axial planes of a portion of the  two-element

wall, according to the invention;

- figure 3 1is a partial and schematic cross-section of a

portion of the two-element wall according to the invention.

More particularly, figure 1 shows a wall P consisting of at
least an element permeable fo gas Ep which creates the
pressure drop and of an element supporting the catalyst Ec.
The element permeable to gas Ep has in turn embossed areas Bi

impermeable to gas and the unembossed area A permedble to gas

through perforations Fi.

The element Ec rests on element Ep where the embossed areas

Bi are found along longitudinal axes y-y as shown in figure

2,

In this way correspondingly to unembossed area A between Ep
and Ec, airspaces Ii are created permitting gas G which has

run through perforations Fi of said element Ep to expand

before penetrating into catalyst C.
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Figure 3 shows a cross-section of the wall according to the
system claimed, in which references used in figures 1 and 2

a & L] ’ [ ¢
re used, which obviously maintain the same significance

Clearly(--in figure 1 line St represents a cross-section of
the surface of wall P so as to show only partially, also in'

frontal view, the net supporting catalyst Ec.
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CLATIMS

1. System for the production of minimum dimension walls for
the optimal distribution of gas and to support the
catalyst in catalytic beds in radial or axial-radial
reactors, characterized by the fact that it consists of:
a) a single element with portions permeable Dby gas
capable of ensuring a necessary PpPressure drop, and
portions acting as mechanical support for a catalyst
impermeable to gas; Db) an element containin‘g said
catalyst permeable by the gas in direct contact with 1t

and with the portions of a) acting as mechanical support.

2. System according to claim 1, characterized by the fact
that the single element a) is formed by embossed contigu-
ous portions impermeable to gas acting as mechanical
support and perforated portions permeable to gas capable
of ensuring the necessary pressure drop, said perforated
portions being situated between said embossed contiguous
portions and element D) containing the catalyst beilng

supported directly by the embossed portions of a).

3. System according to claim 2, characterized by the fact
that element b) containing the catalyst and resting on
said embossed contiguous portions of element a) forms an

airspace corresponding with the said perforated portions.
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