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(54) Title: SYNTHESIS GAS GENERATOR WITH COMBUSTION AND QUENCH CHAMBERS

(57) Abstract

A synthesis gas generator with a combustion chamber and quench chamber for generating, cooling and cleaning gases, which are
generated by partial oxidation in the combustion chamber of the synthesis gas generator. The combustion chamber (3) and the quench
chamber (7) are separate chambers connected by a flow channel (6). Nozzle assemblies (10, 11) with nozzle heads (9, 34), which spray in
a quenching medium (8), are arranged in the gas inlet area of the quench chamber (7). The quench zone within the quench chamber (7) is
joined by a useful gas—quenching medium-mixing zone. A cone (20) is located at the outlet of the quench chamber. This cone is followed
by a water bath (21). The useful gas leaves the synthesis gas generator after deflection by 180° in the rear—side area of the cone (20) via

gas outlet openings (23).
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TITLE

SYNTHESIS GAS GENERATOR WITH COMBUSTION
AND QUENCH CHAMBERS

FIELD OF THE INVENTION

The present invention pertains to a synthesis gas
generator with combustion and quench chambers for
generating, cooling and cleaning gases, which are
generated by partial oxidation in the combustion

chamber of a synthesis gas generator.

BACKGROUND OF THE INVENTION

Such synthesis gas generators have been known in
various design embodiments. The partial oxidation of
fuels, e.g., coal, o0il, sewage sludge, plastic wastes,
natural gas, etc., with the aim of generating synthesis
gas and utilizing it offers wide possibilities of
application.

Some of the possible applications are:

Generation of synthesis gas for gas and steam

plants,
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generation of city gas,

supplying chemical plants with synthesis gases,
disposal of wastes (sewage sludge, plastics,
residual distillates) with the generation of a
high-value product gas (H, and CO), and
generation of H, for reduction in steel-making.

Depending on the needs of the application, a waste heat
utilization system or a quenching means is arranged
downstream of the gas generated by partial oxidation.

A quenching medium, e.g., water, is fed into the gas in

the quenching means to cool it.
SUMMARY AND OBJECTS OF THE INVENTION

The object of the present invention is to provide an
especially advantageous device, in which useful gas is
generated, cooled and cleaned by removing coarse, solid

and liquid particles.

According to the invention, a synthesis gas generator
is provided with combustion and quench chambers for
generating, cooling and cleaning gases, which are
generated by partial oxidation in the combustion
chamber of a synthesis gas generator.

The generator includes a combustion chamber and a
gquench chamber separate from the combustion chamber. A
connection channel is provided whereby the combustion
chamber is connected to the gquench chamber by the
connection channel, a useful (product) gas stream
flowing through the connection channel into the quench
chamber. Nozzle assemblies are provided including
guench nozzles which spray a quenching medium in a
finely distributed form into the useful gas stream
arranged in a gas inlet area of the quench chamber. A

useful gas-quenching medium mixing zone is provided
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joining a quench zone within the quench chamber. A
cone is arranged at an outlet of the quench chamber. A
water bath region is provided with a gas space and a
water space. Outlet pipes are provided extending into
the generator. The cone extends into the water bath
chamber gas space, forming a useful gas path whereby
useful gas leaves the synthesis gas generator with the
combustion chamber and the quench chamber, via the gas
outlet pipes, after a 180° deflection around a rear-
side area of the cone.

According to the present invention, fuel and oxygen are
introduced into the combustion chamber via burners, and
a useful gas is generated by partial oxidation, and the
useful gas is fed into the quenching zone of a quench
chamber via a connection channel. The useful gas is
cooled at the inlet of the quench chamber by a nozzle
system, which is arranged uniformly on the
circumference, via which a quenching medium is sprayed
in. Depending on the needs, one or more nozzle levels

with nozzle assemblies may be arranged.

The temperature of the useful gas is lowered by means
of the quenching medium sprayed in. After the
quenching, the useful gas leaves the guench chamber via
a cone at a high velocity, meets a water bath, and is
then deflected by 180° and is sent to the gas outlet
pipes.

Due to the high velocity and the great deflection after
the cone, larger solid particles and drops of water are
separated into the water bath. Thus, the gas leaves
the synthesis gas generator cleaned and free from

droplets.

The quench chamber may have uncooled or cooled chamber

walls. The uncooled walls are lined with ceramic



WO 98/45388 PCT/IB98/00803

10

15

20

25

30

material, and the cooled walls consist of a water-
cooled tube-web-tube wall.

The synthesis gas generator with combustion and quench
chambers may be arranged as one unit in a common
pressure vessel. In one alternative, the combustion and
quench chambers are designed as separate units and are
connected to an overall unit by means of a flange
connection.

The gas is generated by means of burners in the
combustion chamber. The cooling is ensured by a
quenching medium, which is introduced into the quench
chamber in a finely distributed form via the quenching
nozzles of the nozzle assemblies. The solids and
liquid drops are removed due to the high velocity of
the gas in the outlet cone, the impact on the water
bath, and the subsequent deflection by 180° in the

direction of the gas outlet openings.

Exemplary embodiments of the present invention will be
explained in greater detail on the basis of schematic

drawings.

The various features of novelty which characterize the
invention are pointed out with particularity in the
claims annexed to and forming a part of this
disclosure. For a better understanding of the
invention, its operating advantages and specific
objects attained by its uses, reference is made to the
accompanying drawings and descriptive matter in which a
preferred embodiment of the invention is illustrated.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Figure 1 is a longitudinal sectional view through the
synthesis gas generator with integrated quenching
means;

Figure 2 is a longitudinal sectional view through the
synthesis gas generator with separate quenching means;

Figure 3 is a longitudinal sectional view through the
quenching means with cooling basket; and

Figure 4 is a sectional A-A according to Figure 3 with
the arrangement of the nozzle assemblies with nozzles.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Figure 1, fuel 1 enters a combustion
chamber 3 via a burner 2. The fuel is gasified here,
i.e., useful gas is generated. The combustion

chamber 3 is lined with a ceramic material 4 in order
to protect the pressurized jacket wall 5 of the
combustion chamber 3 from excessively high
temperatures. Based on the poor thermal conductivity
of the ceramic material, nearly adiabatic gasification
takes place. This has a favorable effect on the
efficiency of the gasification.

The useful gas and the molten slag leave the combustion
chamber, flowing from top to bottom, and enter the
quench chamber 7 at a high velocity via the connection
channel (jet forming means) 6. The cooling by a
cooling medium 8, preferably water, which is introduced

into the useful gas via the nozzle heads 9, 29 of the
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nozzle assemblies 10, 11, takes place in the quench

chamber 7.

Depending on the needs, the nozzle assemblies 10, 11
may be arranged at different levels. The nozzle
assemblies are equipped with both a coolant connection
12 and a cold gas connection 13 (for, e.g., nitrogen).
Both connections have shutoff fittings 14, 15 and
flowmeters 16, 17 to ensure the uniform admission of
the cooling medium into the quench chamber. If water
is used as the cooling medium, nitrogen is used as a
flushing and inertizing medium.

The nozzle assemblies 10, 11 are flanged to the
pressurized jacket pipes 18, pass through the ceramic
lining, and are installed in the cooling position in

the quenching space of the quench chamber 7.

Due to the arrangement of suitable passages 19 in the
ceramic lining, it is possible to pull nozzle
assemblies 10, 11 out of the quench space from the

outside in the case of damage or for inspection.

This possibility of access eliminates the need for the
time-consuming cooling of the synthesis gas generator

and the expensive inspection or repair from the inside.

The cone 20 of the quench chamber 7 has a basic steel
body, which is surrounded by a cooling coil 28 to which
coolant is admitted. The dimensional stability of the
cone 20 in relation to the hot chamber is guaranteed as
a result, and it is, in addition, ensured that the
ceramic lining of the basic conical steel body will not

be damaged.

The cooling of the cone 20 by means of a cooling coil

28 is dispensable if a double-walled cone (not shown)
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with inner cooling (coolant flow channels in the double

walled cone) is used.

The useful gas cooled in the quench chamber 7 leaves
the quench chamber 7 via the tapering cone 20. The
useful gas carries solid particles and coolant drops,
i.e., water drops, and is greatly accelerated in the
cone 20 and is directed frontally to a water bath 21.
Based on the high velocity and the relatively large
mass of the solid and liquid coolant particles, they
are unable to be deflected by 180° to the gas outlet
pipes 23, but they impact on the surface of the water
bath 21, are taken up by the water bath, and are thus
separated from the gas flow. The gas cleaned to remove
the solids is deflected by 180° and it leaves the
synthesis gas generator via the gas outlet pipes 23

after passing through a calming space 22.

The solids particles, e.g., slag, which have fallen
into the water bath, are separated via the solid outlet
pipes 24.

The inside of the pressure vessel 5, 31 is protected by
a lining 27 against corrosion and excessive
temperatures in the area in which it comes into contact
with the useful gas.

Figure 2 shows the synthesis gas generator with
separate quench chamber vessel. The basic principles
and the mode of operation are the same as those
described in Figure 1. The only difference is that
there are two separate pressure vessels 30, 31 for the
combustion chamber 3 and the quench chamber 7, and
these pressure vessels are connected by means of a

flange connection 33 to form one equipment unit.
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Figure 3 shows a longitudinal section through a
synthesis gas generator with integrated quenching
means. The quench chamber 7 is provided with a cooling

system here.

The cooling system comprises a cooling basket 41, a
gas-tight welded construction consisting of cooling
tubes and webs, which are provided with a ring
distributor 43 and a ring collector 44. Water feed
lines 45 and water outlet lines 46, which are passed
through the pressure vessel, are arranged at the ring
distributor 43 and ring collector 44, respectively.
The fixed points 47 of the cooling system are also
provided in this area, so that the cooling basket 41
has a possibility of expanding freely in the downward
direction.

The nozzle assemblies 10, 11 are passed through the
cooling basket 41 according to DE 195 33 908 Al which

is incorporated herein by reference.

Figure 4 section A-B according to Figure 3 shows the
position of the nozzle assemblies 10, 11 in the quench

chamber 7.

While specific embodiments of the invention have been
shown and described in detail to illustrate the
application of the principles of the invention, it will
be understood that the invention may be embodied
otherwise without departing from such principles.
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APPENDIX

List of Reference Numbers

1.
2.
3.
4.
5.
6.
7.
8.
S.
10.
11.
12.
13.
14.
15.
1s6.
17.
18.
1s.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
33,

Fuel (fuel-oxygen mixture)
Burner

Combustion chamber
Ceramic material

Pressure jacket wall
Connection channel

Quench chamber

Cooling medium

Nozzle head

Nozzle assemblies

' Nozzle assemblies

Cooling medium connection
Nitrogen connection

Shutoff fitting

Shutoff fitting

Flownmeter

Flowmeter

Pressure jacket pipe

Passages in (4)

Cone

Water bath

Calming space

Gas outlet pipe

Solid outlet pipe

Inlet pipe cooling (10, 11)
outlet pipe cooling (10, 11)
Lining in the area coming into contact with the
useful gas)

éooling coil (around 20)

Nozzle head

Pressure vessel (combustion chamber)
Pressure vessel (guench chamber)
Flange (between 30 and 31)

SUBSTITUTE SHEET (RULE 26)
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42.
43.
44.
45.
46.
47.
48.
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Cooling basket
Cone (of 41)

Ring distributor
Ring collector
Water feed line
Water outlet line
Fixed point

Seal

SUBSTITUTE SHEET (RULE 26)

PCT/IB98/00803



WO 98/45388 PCT/IB98/00803

- 17 -

WHAT IS CLAIMED IS:

1. A synthesis gas generator with combustion and
guench chambers for generating, cooling and cleaning
gases, which are generated by partial oxidation in the
combustion chamber of a synthesis gas generator, the
generator comprising:

a combustion chamber;

a quench chamber separate from said combustion
chamber,

a connection channel, said combustion chamber
being connected to said gquench chamber by said
connection channel, a useful gas stream flowing through
said connection channel into said guench chamber;

nozzle assemblies including quench nozzles which
spray a quenching medium in a finely distributed form
into the useful gas stream arranged in a gas inlet area
of said quench chamber;

a useful gas-quenching medium mixing zone joining
a quench zone within said guench chamber;

a cone arranged at an outlet of said quench
chamber;

a water bath region with a gas space and a water
space;

outlet pipes, said cone extending into said water
bath chamber gas space, forming a useful gas path
whereby useful gas leaves the synthesis gas generator
with said compustion chamber and said guench chamber,
via said gas outlet pipes, after a 180° deflection

around a rear-side area of said cone.

2. The synthesis gas generator with combustion and
guench chambers in accordance with claim 1, wherein:
said nozzle assemblies are arranged at an inlet of
said gquench chamber at different levels, and said
nozzle assemblies at the different levels are offset in

SUBSTITUTE SHEET (RULE 26)
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relation to one other circumferentially or are arranged
flush.

3. The synthesis gas generator with combustion and
guench chambers in accordance with claim 1, wherein
said nozzle assemblies extend over different distances

into said quench chamber.

4. The synthesis gas generator with combustion and

gquench chambers in accordance with claim 1, wherein
said nozzle assemblies are provided with

| interchangeable nozzle heads adapted to particular

needs.

5. The synthesis gas generator with combustion and
guench chambers in accordance with claim 1, wherein

said combustion chamber and said guench chamber are

lined with ceramic material.

6. The synthesis gas generator with combustion and
guench chambers in accordance with claim 1, wherein
said combustion chamber is lined with ceramic material
and said quench chamber is designed as a cooling basket
form of cooling conduits.

7. The synthesis gaé generator with combustion and
quench chambers in accordance with claim 1, further
comprising:

penetration passages and seals said nozzle
assemblies being inserted into said guench chamber from
an outside and being sealed in an area of penetration

of said passages.

8. The synthesis gas generator with combustion and

guench chambers in accordance with claim 6, further

comprising:

SUBSTITUTE SHEET (RULE 26)
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a seals adjacent to a penetration passage of said
cooling basket.

S. The synthesis gas generator with combustion and
guench chambers in accordance with claim 1, wherein
said combustion chamber and said guench chamber are
either integrated in a common pressure vessel or are
formed as separate units with separate vessels which
are assembled into an overall unit by a flange

connection.

10. The synthesis gas generator with combustion and
quench chambers in accordance with claim 1, comprising:
nozzle assemblies equipped with indirect cooling, which
is fed via inlet and outlet pipes.

11. The synthesis gas generator with combustion and
'quench chambers in accordance with claim 1, further
comprising a lining inside of said pressure vessel in
said useful gas contact area protecting said pressure
vessel from corrosion and excessive temperature under a

side of said quench chamber.

12. The synthesis gas generator with combustion and
quench chambers in accordance with claim 1 wherein said
nozzle assemblies are supplied with water via a said
coolant connection with a shutoff fitting and a
flowmeter and with a cold gas via a cold gas connection
with a shutoff fitting and with a flowmeter 17.

13. The synthesis gas generator with combustion and
guench chambers in accordance with claim 12 wherein

said cold gas is nitrogen.
14. The synthesis gas generator with combustion and

guench chambers in accordance with claim 1, wherein the

said cone of said guench chamber has a basic steel

SUBSTITUTE SHEET (RULE 26)
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body, around which a cooling coil is wound, and said
cone is lined with ceramic on an inside.

15. Synthesis gas generator with combustion and quench
chambers in accordance with claims 1, wherein said cone
of said quench chamber is designed as a cooled double-
walled construction, whose inside is lined with

ceramic.

SUBSTITUTE SHEET (RULE 26)
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Fig. 1
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Fig. 2
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