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(57) Abréegée/Abstract:
The reactor comprises at least one burner, to which hydrocarbonaceous gas and gas rich in O, are supplied. The

hydrocarbonaceous gas Is supplied to the burner through a transfer line at temperatures of 100 to 1300°C and a pressure in the
range from 10 to 70 bar. Adjacent the orifice end of the transfer line, which is connected with the burner, there Is provided a screen-
ike perforated wall through which the hydrocarbonaceous gas can flow. This wall ensures a uniform gas flow in the burner, and at
the same time It prevents solid matter from a certain size onwards from penetrating into the sensitive portion of the burner ana
settling there.
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Abstract

The reactor comprises at least one burner, to which hydrocar-
bonaceous gas and gas rich in O, are supplied. The hydrocar-
bonaceous gas is supplied to the burner through a transfer
line at temperatures of 100 to 1300°C and a pressure in the
range from 10 to 70 bar. Adjacent the orifice end of the
transfer line, which is connected with the burner, there is
provided a screen-like perforated wall through which the hy-
drocarbonaceous gas can flow. This wall ensures a uniform gas
flow in the burner, and at the same time it prevents solid
matter from a certain size onwards from penetrating into the

sensitive portion of the burner and settling there.
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Reactor for the Autothermal Conversion of Hydrocarbons

Description

This invention relates to a reactor for the autothermal con-
version of a hydrocarbonaceous gas with a gas rich in 0, at a
maximum temperature of 1200 to 1800°C, where the hydrocarbo-
naceous gas is supplied through a transfer line at tempera-
tures of 100 to 1300°C and a pressure in the range from 10 to
70 bar and enters at least one burner associated to the reac-
tor, to which the gas rich in 0O, is also supplied through a

line.

The reactor of this type is known and described for instance
in Ullmann's Encyclopedia of Industrial Chemistry, Vol. A1l2,
pp. 202 to 204. Details of the transfer line are known from
the German Patent 44 31 954. In the operation of these reac-
tors it turned out that malfunctions may occur in the area of
the burner, which impede the uniform gas flow in the burner.
This may lead to damages in the orifice portion of the

burner, and there are undesired temperature peaks in the re-

actor and in particular in the upper portion of the catalyst
bed.
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-9.

The object underlying the-invention is to increase the opera-
tional safety of the reactor in a simple and inexpensive man-
ner. In accordance with the invention this is achieved in the
above—-mentioned reactor in that adjacent the orifice end of

the transfer line, which is connected with the burner, a
screen-like perforated wall is provided, through which the

hydrocarbonaceous gas can flow. This wall provides for a uni-
form gas flow: in the burner. At the same time, the wall pre-
vents foreign matter from a certain size onwards from pene-
trating into the sensitive portion of the burner and settling
there. Such disturbing solid matter may for instance be frag-
ments of the wall of the transfer line. Such fragments result

for instance from the considerable thermal expansions to
which the transfer line is usually exposed.

More specifically, the invention relates to a reactor for the autothermal

conversion of a hydrocarbonaceous gas with a gas rich in O at a maximum

temperature of 1200 to 1800°C., wherein the hydrocarbonaceous gas is

supplied through a transfer line at temperatures of 100 to 1300°C. and a
pressure in the range from 10 to 70 bar and enters a burner to which the gas

rich in O2 is also supplied through a central line, wherein adjacent an orifice end

of the transfer line, which is connected with the burner, a screenlike perforated
wall is provided through which the hydrocarbonaceous gas flows, wherein said
screen-like wall is provided in an inlet chamber connected to the transfer line
and disposed in said burner, wherein the inlet chamber constitutes an annular
chamber surrounding the central line, and wherein said screen-like wall is

cylindrical and is disposed in the annular chamber coaxially with respect to said
central line.

The screen-like perforated wall may be designed and mounted
in different ways, so as to develop the desired effect. One

of the possibilities is to provide the wall in an inlet cham-
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ber disposed in the burner and connected with the transfer
line. Advantageously, the inlet chamber is designed as annu-
lar chamber, which surrounds the line for the gas rich in 0,.
The screen-like wall may be cylindrical and be disposed in

the annular chamber coaxially with respect to the line carry-

ing the gas rich in O3;. The cylindrical wall advantageously
ensures a uniform distribution of the hydrocarbonaceous gas
flowing to the orifice of the burner.

The wall may for instance be made of alloy steel or ceramics.

The temperatures of the gas flowing through the transfer line
into the burner lie in the range from 100 to 1300°C, and are
frequently at least 500°C. The gas supplied to the burner
through the transfer line may for instance be preheated natu-
ral gas, and the natural gas may also be mixed with a re-

formed gas, which originates from a tubular reactor which

serves the steam reforming of hydrocarbons. The reformed gas



CA 02217128 1997-10-22

coming from the tubular reactor is then rich in H, and CO and

usually also contains methane.

Embodiments of the process will now be explained with refer-

ence to the drawing, wherein:

Fig. 1 is a schematic representation of the coupling of a tu-

bular reactor with a reactor for the autothermal conversion

of hydrocarbons,

Fig. 2 shows the inventive burner of the reactor in a longi-

tudinal section,

Fig. 3 shows a cross-section along line III-III of Fig. 2,

and

Fig. 4 shows a further variant of the embodiment of the

burner in a longitudinal section in a schematic representa-

tion.

Fig. 1 shows a schematic representation of the reactor 1 for
the autothermal conversion of hydrocarbonaceous gas with a
gas rich in O5;. In the following, the reactor is briefly re-
ferred to as "autothermal reactor". At its upper end, the re-
actor 1 has a burner 2, to which gas rich in 0,, e.g. techni-
cally pure oxygen, is supplied via line 3. The transfer line
4 supplies hydrocarbonaceous gas, which in the example of
Fig. 1 partly comes from a tubular reactor 6, which is known
per se and serves the steam reforming of hydrocarbons. In ad-
dition, hydrocarbons, e.g. natural gas, may be supplied to
the transfer line 4 through line 5. In a manner known per se
the reactor 1 is provided with the bed of a granular nickel
catalyst. The hot gas coming from the burner 2 flows through
this catalyst bed, so that a product gas rich in H, and CO is

formed, which is withdrawn via line 8. This product gas may

for instance wholly or partly be used for methanol synthesis.
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The tubular reactor 6 comprises numerous tubes 7, in which
there is provided a bed of a nickel catalyst. A convertible
mixture of hydrocarbons, e.g. natural gas, and steam is sup-
plied via line 10. The endothermal reaction taking place in
'the tubes 7 is made possible through an indirect heating.
This heating is provided by numerous burners 11, whose supply
lines are not represented. Hot combustion gas in the combus-
tion chamber 12 is heating the tubes 7 and finally flows off

through line 13, where sensible heat is utilized in the heat

exchanger 14.

Details of the burner 2 are shown in Figs. 2 and 3. The gas
rich in O, flows downards through line 3 to the burner ori-
fice 16. Through the transfer line 4 the hydrocarbonaceous
gas is supplied, and 1t first of all flows through a cylin-
drical, screen-like perforated wall 17. This wall is disposed
in an annular chamber 18, which surrounds the line 3. From
the annular chamber 18 an annular gap 19 leads to the burner
orifice 16. Adjacent the orifice 16, the gas from the annular
gap 19 meets the gas rich in O; coming from line 13, so that
exothermal reactions start by forming flames. In the reactor
1, the gas mixture then flows downwards through a catalyst

bed, which is not represented 1in Fig. 2.

The perforated cylindrical wall 17 ensures a fairly uniform
gas distribution, in particular in the annular gap 19. At the

same time, the wall 17 retains any major solid matter accumu-
lating in flow direction in front of the wall. The housing
la, which constitutes the outside of the burner 2, has a
housing ring 1b, which is detachably mounted and is removed
from time to time, so as to withdraw solid matter accumulated

in front of the wall 17. This may be done during a short in-

terruption of the operation.

In the simplified embodiment 1n accordance with Fig. 4, the

screen-like perforated wall 17a 1is vertical and without cur-
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vature. It prevents solid matter from getting into the burner
2 from the orifice portion of the transfer line 4. Accumu-
lated solid matter is withdrawn in front of the wall 17a
through a not represented, sealable opening in direction of
the arrow 20. Moreover, the reference numerals indicated in
Fig. 4 have the meaning already explained in cdnjunction with

Figs. 2 and 3.
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CLAIMS

1. A reactor for the autothermal conversion of a hydrocarbonaceous gas
with a gas rich in O9 at a maximum temperature of 1200 to 1800°C., wherein the

hydrocarbonaceous gas is supplied through a transfer line at temperatures of
100 to 1300°C. and a pressure in the range from 10 to 70 bar and enters a

burner to which the gas rich in O9 is also supplied through a central line,

wherein adjacent an orifice end of the transfer line, which is connected with the
burmer, a screenlike perforated wall is provided through which the
hydrocarbonaceous gas flows, wherein said screen-like wall is provided in an
10 inlet chamber connected to the transfer line and disposed in said burner,
wherein the inlet chamber constitutes an annular chamber surrounding the
central line, and wherein said screen-like wall is cylindrical and is disposed in

the annular chamber coaxially with respect to said central line.

2. The reactor as claimed in claim 1, further comprising a sealable opening

in the flow direction in front of the screenlike perforated wall for removing solid
matter.
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