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EXHAUST GASES AND/OR SYNTHESIS GASES
TECHNICAL FIELD

The invention concerns a device of cleaning gases, like exhaust gases and/or synthesis

gases that are obtained from the gasiﬁcatidn of household and commercial waste.
BACKGROUND OF THE INVENTION

To clean all kinds of contaminated industrial gases, but also improve the quality of
impellents, they are cleaned in several successive washers with different goals, wherein
temperature and pH value of the washing liquids can change dramatically. The washers have
the job of removing hazardous substances, for example CO2, CO1, NOX and also solid
impurities like all types of dust, from the gas stream.

Conventional gas waghers are designed so that each individual was level, arranged
separate from the other and connected to one another by pipelines, contains a specifically
acﬁng solution that generally binds only a certain hazardous substance physically and/or

chemically, and if necessary absorbs or adsorbs it. Substance exchangers, so-called column

. dripping installations, assigned to the wash levels make sure that the washing liquid in

question can be circulated widely and that the gas/liquid contact takes place over the largest
possible surface area. A complete wash level is characterized by a largely closed or sealed

container in a battery or cascade arrangement with sufficient compressive strength with inlet

and outlet holes, at least one inspection hole and a sump with carry-out potential. Since the

- washing liquids are supposed to trickle through the gas phase as much as possible via

dripping installations, hence the liquid phase falls, down from above, while the gas stream
to be cleaned flows up from below, washer towéfs .'afe. préfgnéd; 1e} , vertical standing
cylindrical containers, several of which arexconnebtedm series to one anothér by pipelines

and thus form a vertical battery of containers. Each vertical container represents an
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temperatures between the containers, which also applies to pressure valves for various

pressures in the containers.

5 These known column washing installations have a series of disadvantages that can be
seen not only in their substantial expense for equipment, although this does keep installation
and operating costs extraordinarily high. Each of the individual washer containers is
connected to one or more other was levels via several pipelines. compensators and the like,
i.e. each washer boiler requires its own expense for assembly with separate foundations,

10 constant monitoring of the pipe connections and more of the safne. For each individual
washer level, a complete pressurized container with two bumped boiler heads is needed,
which is associated with additional cost for materials and individual production, especially

for wash processes that take place at higher pressures. The pipe connections with their

38

valves, compensators and the like act as pressure reducers for the gas stream through the
15 washing installation, so fhat if there is a substantial loss of pressure, work must be done on
most wash levels. The causes considerable disadvan&xges; especially for gas washers with

only slight pressure gradients in the stream.

SUMMARY OF THE INVENTION AND ADVANTAGES

This invention is therefore bases on the task of improving a device for cleaning gases,
20 like exhaust gases and/or synthésis gases of the type mentioned at the beginning in such a
way that especially also vc;ith multilevel gas washers, the design, assembly and maintenance

work, as well as the operational safety and reliability, are much more favorable than was

previously the case. ——y
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Due to the fact that all wash levels are in a common horizontal pressurized container,
a very economic modular design of the whole multilevel washing installation is possible and
especially individual assemblies can be dispensed with on site and not replaced. The
production cost for the total system is already therefore substantially reduced overall, since
now only two bumped or boiler heads are necessary for the one pressurized container. The
preferably horizontal design of the individual pressurized boiler and its internal division into
the individual was levels through pressurized boiler and is internal division into the indivi&ual
was levels through disk-shaped standing bulkheads introduced vertically makes possible a
trouble-free line-up of individual washer with high different goals without there have to be
a inspection hole for each washer sump assigned to it for each individual washer leave.

. Since the standing bulkheads have-gas passages with a very large cross section, the .
pressure loss of the gas stream is negligibly small when going from one wash level into the
next. Necessary material-exchange units can be arranged trouble-free between the standing
bulkheads and attached to them wherein there can be conventional material exchangers usual
for such washing installations in the past. Within one or each wash level limited by standing
bulkheads, the gas stream can move in a meandering fashion up and dqwn in cross section
by hanging bulkheads that release a lot of gas through the washing liquid and by immersion
bulkheads that close of the gas stream going down and release the gas going up. The path
of the gas stream within one wash level can thus be extended, depending on the necessary
holding time, wherein'also. a large number of material-exchange surfaces, variable in each
wash level, can be added.

Heating elements in the washing liql_lid, heat resisters in the gas stream, spray coolers
and other temperature devices can by arranged in and between the individual wash levels and

here, despite or just because of the uniform modular design, may. vary in arrangement and
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The arrangement of equipment defined above yields a compact combination washer
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for which it is also advantageous if its out dimensioning is roughly adapted to the Euronorm
5 for transport containers, at least regarding it dimensions is selected so that is meets the usual
requirements via both rail and road transport routes.
BRIEF DESCRIPTION OF THE DRAWING
The invention will be explained in greater detail below using Figures 1 and 2, which
show one preferred, but exemplary form of embodiment.
10 Figure 1, shows a schematic longitudinal section through a cleaning device according
to the invention, and;
Figufe 2, shows the cross section of the device in the sectional plane F-F in the same
form of embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
15 As can be seen from Figure 1, a cylindrical cover 1 of a container arranged lying
down_, which should be identified below as a combination washer, is closed on the front side’
by bumped boiler heads 1. Unwashed gases goes through the inlet 2 into the combination
washer and cleaned gas goes out the outlet 3. Within the combination washer composed of
the components 1 and 3, several wash levels A to E are.arranged, which are sgparated. from
20 one another by individual standing bulkheads 4. Other hanging bulkheads 6 and immersion
bulkheads § are provided and make it possible to defect the gas stream several times within

a wash level. The was levels A to E each have washing liquids in various states and various

temperatures, as needed.



which is associated with additional cost for materia
productlon especially for wash processes.that take place at
.pressures. The pipe connections with their valves, co
.Fike act as pressure reducers for the gas streamthro_
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by the shortened standing bulkhead 4° with the hanging bulkhead 6’ arranged over it, whose

35& lower edge has roof-shaped guard 6". Between the bulkheads there are material exchangers
5 11, only the first four of which are marked in Figure 1, which can have a design that is
known per se. The washing liquid goes to the material-exchange columns through spray
pipes 7. For the sake of clarity, only one material exchange column is shown in Figure 1;
in practical use, several columns are arranged one after the other with the corresponding
number of spray planes, and care is taken to create the larggst possible surface of washing

10 fluid.

The individual wash levels A to E are accessibly through inspection shafts 8 closed
by covers.

Gas can be cooled advantageously using mist collectors 9. Instead of heat exchanges,
it can also be advantageous to use spray cooling. A heat register 10 allow the synthesis gas

15 being cleaned to be reheated, for example to improve the degree of effectiveness of an active -
charcpal filter arranged after it.

Figure 2 shows, when seen in the direction of the section F-F in Figure 1, with the
same names for the components, the large-surface gas passage of the bulkheads, which make
possible an optical flow through the combination washer with minimalized pressure drop.

20 The area of the hanging bulkhead 6 is shown cross-hatched in Figure 2 for the sake
of clarity. The washing liquid, as shown schematically, is kept in circulation in the direction

of the arrow by a revolving pump P.
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The number of wash levels and the number of synthesis gas displacements within one
level can also be varied and adapted to the requirements, like the number of material-

exchange elements and the spray levels shown.
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streamis negligibly small when going fromone wash | evel into the next.
Necessary mat el.i al - &xdehiegd cleaning gases, Hikeexhausygases andibr syritheses gasesmthaharehe
st andi ng bul kheads and attached to them wherein there can be conventi onal

mat eri al sbtaihed @@ins thes gasification of all kinds of trash like household and commercial trash,
wherein the gases are subjected to several wash processes with different washing liquids at,

5 if need by, different temperatures, characterized by the fact that: all the different wash
processes are done in a bas;ically horizontal pressurized container (1) with a plurality of

spatially successive wash levels (A to E); the individual wash levels (A to E) are separated

by standing bulkheads (4) with large vertical, disk-shaped, flow-through openings (12); each

was level (A to E) is assigned its own sump and it own inspection hole (8); and material

10 exchanger units/columns (11) are assigned to the individual wash levels (A to E).

L2 A device according to Claim 1, characterized by the fact that within at least

one of the wash levels (A to E), there are hanging bulkheads, (65 and imfnersion bulkheads

(5) deflecting the gas stream.

3. A device according to Claim 1, characterized by the fact the common

15 pressurized container (1) contains devices for tempering (9,10) the gases and/or washing
liquids.

4. A device according to Claim 1, characterized by the fact that the pressurized

container (1) is designed as a prestandardized unit in dimensions that allow transport on

railways and/or roads.
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BRI EF DESCRI PTI ON OF THE DRAW NG The invention will be explained in greater
detai |l bel ow using Figures 1 and -2,; which show one preferred, but exenplary
..f.orm of enbodinent. Figure 1, shows a schematic |ongitudinal section
“through a cl eaning device according to the invention, and; Figure 2, shows
the cross section of the device in the sectional plane F-F in the sane form

of enbodi gepty1cPEFOR EEEANPREGERSES] QUCHAST ERHADST FEASRECANDYBOBYNERES 18SGASES be

., .seen fromFigure 1, a cylindrical cover 1 of a container arranged |vying

’ “down, which should be identified bel onbi nati on washer, is closed
on the front side \BARA

The invention descrit_)es a device for cleaning gasés, namely exhaust gases and/or
synthesis gases, which can be obtained from the gasification of all types of trash, like
household and commercial trash. For this, the gases are subjected to several wash processes

5 with various washing liquids at various temperatures, if need be. All of the different wash
processes are carried out in a single compact, horizontal pressurized obtainer with a large
number of wash levels arranged spatially one after the other. The individual wash levels are
separatéd from one another by vertical disk-shaped bulkheads with flow-through holes with

large surface areas. Each wash level is assigned its own sump and its own inspection

10 opening. _
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arj ous states and jvari ous tenperatures, as needed.
EXHAUST GASES AND/OR SYNTHESIS GASES

HNICAL, FIELD

The invention concerns a device of cleaning gases, like exhaust gases and/or synthesis

gases that are obtained from the gasification of household and commercial waste.
BACKGROUND OF THE INVENTION

To clean all kinds of contaminated industrial gases, but also improve the quality of
impellents, they are cleaned in several successive washers with different goals, wherein
temperature and pH value of the washing liquids can change dramatically. The washers have
the job of removing hazardous substances, for example CO2, CO1, NOX and also solid
impurities like all types of dust, from the gas stream.

Conventional gas washers are designed so that each individual was level, arranged
separate from the other and connected to one another by pipelines, contains a specifically
acting solution that generally binds only a certain hazardous substance physically and/or
chemically, and if necessary absorbs or adsorbs it. Substance exchangers, so-called column
dripping installations, assigned to the wash levels make sure that the washing liquid in
question can be circulated widely and that the gas/liquid contact takes place over the largest
possible surface area. A complete wash level is characterized by a largely closed or sealed
_container in a battery or cascade arrangement with sufficient compreSsive strquth with inlet
and outlet holes, at least one inspection hole and a sump with carry-out potential. Since the
washing liquids are supposed to trickle through the gas phase as much as possible via
dripping installatibns, hence the liquid pha;e falls, down from above, while the gas stream
to be cleaned -flows up from belov;r, washer towers are 'preferred, i.e., vertical standing
cylindrical containers, several of which are connectedl in series to one another by pipelines

and thus form a vertical battery of containers. Each vertical container represents an

D
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temperatures between the containers, which also applies to pressure valves for various
pressures in the containers.

These known column washing installations have a serie§ of disadvantages that can be
.seen not only in their substantial expense for equipment, although this does keep instaliation
and operating costs extraordinarily high. Each of the individual washer containers is

connected to one or more other was levels via several pipelines. compensators and the like,

i.e. each washer boiler requires its own expense for assembly with separate foundations,

constant monitoring of the pipe connections and more of the same. For each individual

washer level, a complete pressurized container with two bumped boiler heads is needed,

which is associated with additional cost for materials and individual production, especially
for wash processes that take place at higher pressures. The pipe connections with their
valves, compensators and the like act as pressure reducers for the gas stream through the
washing installation, so that if there is a subsnantial loss of pressure, work must be 'done on
"most wash levels. The causes considerable disadvantages, especially for gas washers with
only slight ‘pressure gradients in the stream.
SUMMARY OF THE INVENTION AND ADVANTAGES

This invention is therefore bases on the task of improving a device for cleaning gases,

like exhaust gases and/or synthesis gases of the type mentioned at the beginning in such a

way that especially also with multilevel gas washers, the design, assembly and maintenance

work, as well as the operational safety and reliability, are much more favorable than was -

previously the case.
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active charcoal filter arranged after it. Figure 2 shows,} when seen In
direction of the section F-F in Figure 1, with the sane nes_for the
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possi bl e an optical flow through the conbinati on washer with mnimalized

pr essur e ;eRPeconomic modular design of the whole multilevel washing installation is possible and
especially individual assemblies can be dispensed with on site and not replaced. The
production cost for the total system is already therefore substantially reduced overall, since
now only two bumped or boiler heads are necessary for the one pressurized cbntainer. The
preferably horizontal design of the individual pressurized boiler and its internal division into
the individual was levels through pressurized boiler and is internal division into the individual
was levels through disk-shaped standing bulkheads introduced vertically makes possible a

trouble-free line-up of individual washer with high different goals without there have to be

a inspection hole for each washer sump assigned to it for each individual washer leave.

Since the standing bulkheads have gas passages with a very large cross section, the

pressure loss of the gas stream is negligibly small wh_en going from one wash level into the
next. Necessary material-exchange units can be arranged trouble-free between the standing
bulkheads and attached to them wherein there can be.conventional material exchangers usual
for such washing installations in the past. Within one or each wash level limited by standing
bulkheads, the gas stream can move in a meandering fashion up and dqwn in cross section
by hanging bulkheads that release a lot of gas through the washing liquid and by immersion
bulkheads that close of the gas stream going down and release the gas going up. The path
‘of the gas stream within one wash level can thus be extended, depending on the necessary
holding time, wherein also a large number of material-exchange surfaces, variable iﬁ each
wash level, can be added.

Heating elements in the washing liql_lid, heat resisters in the gas stream, spray coolers
and other temperature devices can by arranged in and between the individual wash levels and

here, despite or just because of the uniform modular design, may. vary in arrangement and
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circulation in the direction of the arrow by a revolving gunp P. 6
nunber of wash | evels and the nunber of, synthesis gas disgl 4ce R Hn
one |l evel can also be varied and adapted to the requirenentd, ?ﬂ}i W?E

nunber of material - exchange el enents and the spray | evel g iw |

number. In this way, it is possible to have the respective wash reactions run under optimal
parameter conditions, such as temperature, pressure and/or pH value.
| The arrangement of equipment defined above yields a compact combination washer
for which it is also advantageous if its out dimenéioning is roughly adapted to the Euronorm
for transport containers, at least regarding it dimensions is selected so that is x_neets the usual
requirements via both rail and road transport routes.
BRIEF DESCRIPTION OF THE DRAWING

The invention will be explained in greéter detail below using Figures 1 and 2, which
show one preferred, but exemplary form of embodiment.

Figure 1, shows a schematic longitudinal section through a cleaning device according

to the invention, and;

Figure 2, shows the cross sectibn of the device in the sectional plane F-F in the same

form of embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

As can be seen from Figure 1, a cylindrical cover 1 of a container arranged lying
down, which should be identified below as a combination washer, is closed on the front side
by bumped boiler heads 1. Unwashed gases goes through the inlet 2 into the combination
washer and cleaned gas goes outi the outlet 3. Within the combination washer composed of
the components 1 and 3, several wash levels A to E are arranged, which are sgparated from
one another by individual standing bulkheads 4. Other hanging bulkheads 6 and immersion
bulkheads 5 are provided and make it possible to defect the gas stream several times within
a wash level. The was levels A to E each havé washing liquids in various §tates and various

temperatures, as needed.
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wash processes are done in a basically horizontal pressurizé¢d container
with a plurality of
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For example, Figure 1 shows the same washing liquid here in the baths B and B’, but
the bath temperatures are different. The two liquid baths between B and B’ are separated
by the shortened standing bulkhead 4’ with the hanging bulkhead 6’ arranged over it, whose
lower edge has roof-shaped guard 6". Between the bulkﬁwds there are material exchangers
11, only the first four of which are marked in Figure 1, which can have a design that is
imown per se. Thé washing liquid goes to the material-exchange columns through spray
pipes 7. For the sake of clarity, only one material exchange column is shown in Figure 1;
in practical use, several columns are arranged one after the other with the corresponding
number of spray planes, and care is taken to create the largest possible surface of washing
fluid.

The individual wash levels A to E are accessibly through inspection shafts 8 closed
by covers.

| Gas can be cooled advantageously ﬁsing mist collectors 9. Instead of heét exchanges,
it can also be advantageous to use spray cooling. A heat register 10 allow the synthesis gas
being cleaned to be reheated, for example to improve the degree of effectiveness of an active
charcoal filter arranged after it.

Figure 2 shows, when seen in the direction of the section F-F in Figure 1, with the
same names for the components, the large-surface gas passage of the bulkheads, which make
possible an optical flow through the combination washer with minimalized pressure drop.

The area of the hanging bulkhead 6 is shown cross-hatched in Figure 2 for the sake
of clarity. The washing liquid, as shown schematically, is kept in cir¢ulation in the direction

of the arrow by a revolving pump P.



spatially successive wash levels (Ato E); the individual wash levels (Ato
E) are separated by standing bul kheads (4) with |arge vertical,

di sk- shaped, flowthrough openings (12); each was level (Ato E) is
assigned-its own sunp and it own inspecfion hole (8); and materi al
exchanger units/colums (11) are assig to the individual wash levels (A
to E). 2. A device according to Caiml1, characterized by the fact that
within at | east one of the wash levels (Ato E), there are hanging

bul kheads, ( 6rhEREbEr G wash Qe\@ig A9 RudBer &%&hﬁﬁ{l% g%f &1?}?121 ents WRA ong-

A device according to Carm characteri ze e common

pressur L&g&ﬂl Ry %ﬁb NS vidda 500 gaerd ‘?éa \fﬁé: ?ésqutlr%rrne}\t%, ike t'l?ug rgu ble(x)')oft ma.te(lgialses

and/ or i quilds’

exchange elements and the spray levels shown.
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4. A device according to Gaim1l, characterized by the fac_t that the
pressurized container (1) is designed as a prestandargized-unit in

di rensions that allow transport on railways and/ or romLACEMENT SHEET '
7
- 3 1JAN 1997
CLAIMS
1. A device of cleaning gases, like exhaust gases and/or synthesis gases that are

obtained from the gasification of all kinds of trash like household and commercial trash,
wherein the gases are subjected to several wash processes with different washing liquids at,
if need by, different temperatures, characterized by the fact that: all the different wash
processes are done in a basically horizontal pressurized container (1) with a plurality of
spatially successive wash levels (A to E); the individual wash levels (A to E) are separated
by standing buikheads (4) with large vertical, disk-shaped, flow-through openings (12); each
was level (A to E) is assigned its own sump and it own inspection hole (8); and material
exchanger units/columns (11) are assigned to the individual wash levels (A to E).

2. A device according to Claim 1, characterized by the .fact that within at least
one of the wash levels (A to E), there are hanging bulkheads, (6) and immersion bulkheads
(5) deflecting the gas stream.

3. A device according to Claim 1, characterized by the fact the common
pressurized container (1) contains devices for tempering (9,10) the gases and/or washing
liquids.

4. A device according to Claim 1, characterized by the fact that the pressurized
container (1) is designed as a prestandardized unit in dimensions that allow transport on

railways and/or roads.
I —
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2
A DEVICE FOR CLEANING GASES, SUCH AS EXHAUST GASES AND/OR SYNTHESIS GASES
ABSTRACT

The invention descrit.Jes a device for cleaning gases, namely exhaust gases and/or
synthesis gases, which can be obtained from the gasification of all types of trash, like
household and commercial trash. For this, the gases are subjected to several wash processes
with various washing liquids at various temperatures, if need be. All of the different wash
processes are carried out in a single compact, horizontal pressurized obtainer with a large
number of wash levels arranged spatially one after the other. The individual wash levels are
separated from one another by vertical disk-shaped bulkheads with ﬂoia_v-through holes with
large surface areas. Each wash level is assigned its ownl sump and its own inspection

opening.

FIG. 1




