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@ System for the optimal gas distribution in reactors and walls thereof.

& To achieve the optimal distribution of gas “16. 1
throughout the catalytic beds of reactors for het-
erogeneous synthesis, eliminate flow gradients and
provide mechanical support with minimal dimensions
of the catalyst in said beds, a muiti-layer wall is
formed consisting of a thin part such as to obtain the
necessary pressure drop of the gas and fo act
almost exclusively as gas distributor, without appre-
ciably contributing to the support of the catalyst; a
<part substantially without pressure drop but only as a
container for the catalyst; and a very thick intermedi- N

gate part so as to act substantially as the only me- /
@) chanical support and to form an airspace intended to ,/ R
i

e)

p)

FIG. 1B

avoid the direct impact on the catalyst of the hight- a7
mspeed gas and to eliminate flow gradients of said o
) gas throughout the bed.
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ing almost exclusively as catalyst container, without
contributing to the mechanical support of the cata-
lytic bed and with a low pressure drop; and 3) part
c) is thicker than the other parts, so as to fulfil the
double role of mechanical support for the catalytic
bed and of forming the necessary airspace be-
tween a) and b) to achieve the optimal distribution
of gas without a direct impact with the catalyst by
the high speed gas and with the gas flow equalized
for the total length of the bed.

in a preferred embodiment of the invention part
a) has a thickness (s) lower than 8 mm, preferably
between 3 and 2 mm, and c) has a thickness (S)
greater than 3 mm, preferably between 5 and 20
mm, thus creating an airspace with thickness (S)
of less than 45 mm, preferably between 8 and 16
mm; preferably part c) consists of a wall with
"bridge" pen‘oratlons forming the airspace with
thickness (S) said airspace being divided into two
zones: zone (A) situated in front of gas (G) inlet
perforation (f) for the purpose of deviating the high-
speed gas (G) flowing radially into a substantially
axial direction (GA) avoiding a direct impact with
the catalyst, perforations (f) being situated in front
of the depression in the bridge wall; said gas (GA)
feeds therefore zone (B) of airspace (S') or gas
equalization chamber thus permitting the even dis-
tribution of the gas throughout the length of the
catalytic bed.

According to a particular aspect of the inven-
tion the walls of the catalytic beds with an L:D ratio
of less than 3 consist substantially of elements b)
and c).

The invention includes the catalyst-containing
cartridges whose walls are obtained according to
the system in question.

The purpose of the invention will become more
apparent from the following description of the pre-
ferred but not limitative embodiment shown in the
attached drawings.

Figure 1A is the cross-section view of a reactor
shown on a very small scale in Fig. 1, with shell
(M) containing catalyst baskets CCi (Fig. 1C), con-
sisting of an external gas distribution wall (Pe) and
an internal wall (Pi).

As mentioned above Figure 1 is the view of a
longitudinal cross-section of a portion of wall Pe of
a reactor (as shown on a small scale in Fig. 1C)
consisting of shell (M) and of the catalyst-contain-
ing external wall (Pe), external wall (Pe) being
formed by: 1) element a) for the distribution of gas
consiting of a thin wall permeable to gas with the
exclusive function of effecting the necessary pres-
sure drop and with the limited function of mechani-
cal support, the wall having a small thickness (s)
and being provided with perforations (f); 2) element
b) with the exclusive function of containing the
catalyst consisting for example of net (r) permeable
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to gas with a mesh size smaller than the catalyst's
minimum size and having no function as support of
the catalytic bed; 3) element c) consisting of a
thick wall (S) combining the function of mechanical
support for the catalytic bed and of forming the
necessary airspace with thickness (S') between
elements a) and b) to ensure the correct distribu-
tion of gas (elimination of direct impact with the
catalyst and equalized flow throughout the bed).

Figure 1C shows a schematic view of a car-
tridge (CU) with 3 catalytic beds (CC1, CC2, CC3)
where L is the length of a bed and D its diameter.

In a preferred but not limitative embodiment,
and more particularly according to the example
described above and shown in Fig. 1, the thickness
(s) of part a) is 3 mm, the thickness (8) of part b),
consisting of a wall with "bridge" perforatlons, is 6
mm and the airspace between a) and b) (S ) is 11
mm, said airspace being divided into two zones:
zone (A) situated in front of the gas (G) inlet
perforation (f) which deviates the high-speed gas
(G) flowing in a radial direction, giving it a substan-
tially axial direction (GA) avoiding the direct impact
with the catalyst, since the perforations (f) are
situated in front of the depression in the bridge
wall; said gas (GA) then feeds zone (B) of airspace
(S') -or gas equalization chamber throughout the
length of the catalytic bed.

Claims

1. System for obtaining minimum dimensions
walls for the optimal distribution of gas and the
support of the catalyst in catalytic beds for radial or
axial-radial reactors for heterogeneous synthesis,
said walls comprising: a) a part permeable by gas;
b) a support for the catalyst; ¢) an intermediate part
situated between part a) and part b), characterized
by the fact that: 1) part a) is so thin as to being
almost exclusively used to produce the necessary
pressure drop and contributes only minimally, or
even not at all, to the mechanical support of the
catalyst; 2) part b) has openings smaller than the
minimum size of catalyst, so as to act almost
exclusively as catalyst container, without contribut-
ing to the mechanical support of the catalytic bed
and having a low pressure drop; and 3) part c) is
thicker than the other parts so as to act both as
mechanical support for the catalytic bed and to
form the necessary airspace between part a) and
part b) to achieve said optimai distribution of the
gas, without the high-speed gas gas having any
direct contact with the catalyst and with an even
gas flow along the entire length of the bed.

2. System according to claim 1, characterized
by the fact that: part a) has a thickness (s) of less
than 8 mm and preferably between 3 and 2 mm;
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and part ¢) has a thickness (S) greater than 3 mm,
preferably between 5 and 20 mm, creating an
airspace with a thickness (S ) of less than 45 mm,
preferably between 8 and 16 mm.

3. System according to claim 1, characterized 5
by the fact that part c) consists of a wall with
"pbridge" perforatlons forming an airspace with
thickness (S) said airspace being divided into two
zones: zone (A) situated in front of perforation (f)
which is the inlet for gas (G) which is intended to 10
deviate the high-speed gas (G) flowing radially
imparting to said gas a substantially axial flow (GA)
avoiding the direct impact with the catalyst since
the perforations (f) are situated in front of the
depression in the bridge wall; said gas (GA) then 15
feeds zone (B) of airspace (S) or gas equalizing
chamber thus permitiing the even distribution of
gas along the axis of the catalytic bed.

4. System according to claim 1 in which the
ratio L/D of at least one catalytic bed in the car- 20
tridge containing the catalyst is lower than 3, char-
acterized by the fact that the walls of the catalytic
beds with a ratio L/D lower than 3 consist substan-
tially of parts b) and c).

5. Walls for catalyst containing cartridges com- 25
prising one or more catalytic beds in radial or axial-
radial reactors for heterogeneous synthesis, pro-
duced substantially with the aid of the system
according to the preceding claims and as de-
scribed in this invention. 30
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