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(57) Abrege(suite)/Abstract(continued):
HF, RCI, H,S, dust, and tar in the highest possible temperature range. This Is achieved in that the media stream that exits from

gasification, at a temperature above 700°C, with additives, Is passed to desulfurization and subsequently to a combined cyclone 9
with assigned filter cartridges 17, in a common vessel 8, and that the gas Is drawn off behind the filter cartridges, for further use.
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Abstract:

With a method and a system for separation of acild components,

——

dust, and tar from hot gases of gasification systems, an

economical method with a corresponding system is supposed to be

gh—
aand

created, which allows reliable separation of acid compounds HF,

HC1, H,S, dust, and tar in the highest possible temperature

range.

This is achieved in that the media stream that exits from

gasification, at a temperature apove 700°C, with additives, 1s
passed to desulfurization and subsequently to a combined cyclone

9 with assigned filter cartridges 17, in a common vessel 8, and

that the gas is drawn off behind the filter cartridges, for

further use;

Drawing to be published with this: Fig. 2.
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"Method and system for separation of acid components, dust, and

tar from hot gases of gasification systems”

In the gasification of fossil fuels, such as anthracite and
bituminous coal, biomasses, refinery‘residues, for example, the
chlorine or sulfur contained in them reacts to form acid gases,
and this leads to erosive or corrosive problems in the
downstream system components. In the gasification of biomasses,
furthermore significant amounts of tars occur, which must be
removed because the tar condensates can also lead to significant
problems in downstream systems. A cleaning method for removing
gases from a wood gasifier is known from EP 1 870 444 A2, which
method uses filter cartridges and leaves the product gas more
time foxr chemical reactions ahead of the filter cartridges.

- Cyclone separation 1s not provided there.

Possible separation of harmful acid gases can also result in
that wet scrubbing methods are used,.but this has the
disadvantage that the gases have to be cocled greatly. Tér
separation 1s carried out as what is called catalytic
separation, in separate catalytic tar separators, whereby such
an apparatus generally follows the H.S separation and the dust

removal. If a corresponding catalyst precedes the filter, it 1is
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A

necessary for the éynthesis gas to be heated back up to the

operating temperature between 800°C and 1000°C, because of the

heat losses, and this leads to great losses in the degree of

-

effectiveness and to correspondingly great technical effort.

gp—

It is. the task of the invention to create an economical method

1)

with a corresponding system, which allows reliable separation of

acid compounds HF, ECl, H;S, dust, and tar, 1n the greatest

possible temperature range.

With a method of the type indicated initially, this task 1is

accomplished, according to the inventilon, 1in that the media

stream that exits from gasification, at a temperature above
700°C, with additives, is passed to desulfurization and

subsequently to a combined cyclone with assigned filter

1)
i)

cartridges, 1n a common vessel, and that the gas 1s drawn of:

|
i

o

behind the filter cartridges, for further use.

With the invention, the result is achieved that because of the
combined separation of the solids in a common apparatus, at a

high temperature, lower heat losses can be achieved, whereby at

the same time, the addition of additives can take place at

r—

different positions, depending on the method of procedure:
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The addition of additives can either take place simultaneously

with the fuel or in the gasifier region or with recirculated

1L
4

quenching gas, as is described, for example, 1n DE 10 2008 049

579 of the applicant, whereby fundamentally, the possibility

P

also exists of bringing in the additives particularly before

dust removal, depending on the method seguence.

In one embodiment, it is provided, according to the i1nvention,

- that separation of acid gas components, fof'example.Hjs'

B

separation, 1s undertaken before dust removal, by means of an

addition of additives.

- Another embodiment of the invention consists in that tar

separation is undertaken by means of the addition of additives

before dust removal, or that residual tar separation is

undertaken on and/or within the cartridge filters.

To accomplish the task indicated above, the invention also

provides a system for separation of acid components, dust, and

tar from hot waste gases of gasification systems, which system

1s characterized in that a cyclone separator and a cartridge

filter are provided within a vessel, one above the other in the
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p—

direction of gravity, whereby the Centtal'pipe of the cyclone

separator 1s passed into the filter space equipped with the

_filtei cartridges.

P

The assignment of the cyclone separator and of the cartridge

filters within a device having the positioning according to the

invention leads to low flow losses with simultaneous great

efficiency.

At this'point, it should be noted that in and of themselves,

combination devices composed of filter(s) and cyclone are known,

for example from the German utility model 1 879 283, whereby

'

there, no consideration is given, in particular, to discharge of

micro—dust. Filters having a corresponding construction and a

+J

L*S

small size are also shown by DE 26 22 938 B, DE 32 30 709 A, or

DE 34 22 592 A, to mention only a few examples. Modified

embodiments are shown by US 2,941,621 or W0O83/03556.

In one embodiment, the 1nvention provides that the partition

between cyclone separator and filter space 1s configured as a

funnel-shaped bottom through'which the central pipe of the

cyclone separator passes, whereby a down-pilpe for micro-dust,

“which is smaller in diameter, 1s positioned in the central pilpe,
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with feed elements for the micro-dust from the funnel bottom

into the down-pipe.

This special embodiment of a system according to the invention
1s additionally characterized in that.the feed elements are
configured as pipe sockets disposed in spoke - -form between the
head region of the down-pipe and the central pipe, at the low

point of the funnel bottom.

A somewhat modified embodimeht of a corresponding system
consists, according to the invention, in that a slanted bottom
is provided in the filter space, at a distance from the central
pipe, having é lateral vent for withdrawal of the micro-dust and

an eccentric passage for the gas that flows through the central

pipe.

The invention also provides, independent of the apparatus
configuration; that the filter cartridges are provided with a

catalytic coating and/or a catalytic filling.
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In some embodiments, there is provided method for separation of acid components,

dust, and tar from hot gases of gasification systems, wherein gases that exit from a
gasifier, at a temperature above 700°C, with additives, are passed to desulfurization,

wherein the gases are subsequently passed to an apparatus, in which a cyclone

separator and a cartridge filter region are combined in a common vessel, whereby In
the cyclone separator pre-cleaned gases flow upward into the cartridge filter region
through a central pipe of the cyclone separator, the gases are cleaned by means of
the cartridge filters situated in the cartridge filter region and the gases are drawn off
behind the cartridge filters, for further use, whereby the cartridge filters are cieaned
off by means of returned quenching gas, dust that adheres to the cartridge filters
drops onto a partition bottom that is slanted at a downward incline, situated between
the cyclone separator and the cartridge filter region, and is passed to a dust collector

by means of a central removal pipe or by means of a lateral vent.

In some embodiments, there is provided system for separation of acid components,
dust, and tar from hot gases of gasification systems, whereby a cyclone separator
and a cartridge filter region are provided within an apparatus, one on top of the other
in the direction of gravity, wherein a central pipe of the cyclone separator is passed
into the cartridge filter region equipped with cartridge filters wherein a partition bottom
situated between cyclone separator and cartridge filter region is configured as a

funnel-shaped bottom through which the central pipe of the cyclone separator

passes, wherein a down-pipe for micro-dust, which is smaller in diameter, Is

positioned in the central pipe, having feed elements for the micro-dust from the

bottom into the down-pipe.

In some embodiments, there is provided system for separation of acid components,
dust, and tar from hot gases of gasification systems, wherein a cyclone separator and
a cartridge filter region are provided within an apparatus, one on top of the other in
the direction of gravity, wherein a central pipe of the cyclone separator is passed into
the cartridge filter region equipped with cartridges filter, wherein a slanted bottom is

provided in the cartridge filter region, at a distance from the central pipe, having a
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lateral vent for withdrawal of the micro-dust and an eccentric passage for the gas that

flows through the central pipe.

Further characteristics, details, and advantages of the invention are evident on the

5 basis of the following description and using the drawing, which shows, In
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Fig. 1 a fundamental schematic of a system for implementation

——

of the method according to the invention,

Fig. 2 in a simplified sectional representation, an apparatus

embodiment according to the invention,

Fig. 3 a slightly enlarged partial top view of the central
- plpe according to Arrow III in Fig. 2, and 1in
Fig. 4 in the representation of Fig. 2, a modified apparatus
embodiment.

The system indicated in general with 1 in Fig. 1 is represented

as a fundamental schematic there. In this connection, fuel

r—

(dotted arrow 3), oxygen (solid arrow 4), and, if applicable,

additives (broken-line arrow 5) are passed to a gasifier 2. The

slag removal vent 1s i1ndicated with 6. The gasifier 2 1s

followed by a desulfurization 7 and subsequently by the

apparatus 8, 1n which a cyclone 9 and a cartridge filter region

10 are combined.
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The gas feed into the cyclone 9 is indicated with an arrow 11;

‘the useful gas outlet behind the cartridge filter 10 1s

indicated with an arrow 12. The useful gas, 1n general

—

indicated with 13, is then passed to further processing.

A guenching gas return from the stream 12 into a region ahead of
the desulfurization 7 1s reproduced with a broken-line arrow 14.

In this region, ahead of the desulfurization, an additive can

also be fed in, as indicated with a broken-line arrow 1lo.

-

It is evident that separation of acid gas components, for

example H,S separation, can take place before the dust removal,

S

by means of adding additive(s), for example (gasifier and/or

—r—

with gquenching gas). Tar separation before dust removal by

means of additives is also possible, whereby the pre-separation

of these additiveé and of the dust takes place in the cyclone,

and micro-dust separation takes place in the cartridge filter.

Residual separation of the tars on and/or within the cartridge

filters is also possible, whereby a safety filter, for example

composed of foamed ceramic, can follow the cartridge filters at

the outlet. These safety filters can also be catalytically

active. The quenching gas, for example indilicated by a partial
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stream l4a, can be used to clean the filter cartridges, as will

still be discussed below.

In Fig. 2, the apparatus 8 1s shown 1n section, in simplified

P

form; is.i1t formed from a combination of the cyclone 9 with the

cartridge filters 10. The gases charged with particles are

passed to the cyclone 9 by way of a cyclone 1nlet 1o, whereby

because of the different pressure conditions, the majority of

the particles is deposited downward. In the central pipe of the

cyclone separator 9, the gases pre-cleaned in this manner flow

upward into the cartridge filter regilion 10 and are cleaned by

gr—

means of the cartridge filters indicated with 17. The gas

cleaned in this way still flows through safety filters situated

~at the head of the cartridge filters, indicated with 18, and

then leave the apparatus 8 according to the arrow 12.

fp—

If the cartridge filters are cleaned off by means of returned

quenching gas, by way of the line 14a, for example, the dust

that adheres to the filter drops onto the partition bottom 19

that 1s slanted at a downward_incline, between cyclone 9 and

i

cartridge filter region 10, whereby the central pipe 20 of the

cyclone has an inner fitting in the bottem region 19, which 1s

shown slightly enlarged in Fig. 3.
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Micro-dust discharge pipes 24 disposed as spokes lead from the
bottom 19 to the central removal pipe 21, which passes through
the'cyclone 9 and ends, at the bottom, 1n a dust discharge 22,

whereby there, the dust 1s passed to a dust collector 23 by way

fp—

of corresponding alir locks.

In Fig. 4, a modifiled exemplary embodiment 1s shown. Here, the

—

discharge pipe Zla for the micro-dust out of the filter

cartridge region 10a of the apparatus 8a 1s disposed at the

side, whereby 1n this example, an eccentric, slanted bottom

plate 19a is provided below the filter cartridges 17a, onto

which plate the micro-dust falls when the filter cartridges 17a

e
a—

are cleaned off, and 1s passed-out to the side. The gas that

P

flows through the central pipe 20a of the cyclone S%a 1s passed

———

to the filter cartridges 17a by way of an eccentrically disposed

passage 2o5. The filter cartridges 17a, just like the filter

cartridges 17 (Fig. 1), are equipped with catalytically active

safety filters 26 1n their downstream end region. For the

remainder, the functionally equivalent elements 1n the exemplary

e d

embodiment of Fig. 4 are provided with the same reference

numbers as in Fig. 2.
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Of course, the exemplary embodiments of the invention that have

i

ferent ways,

been described can still be modified in many di:

I
b

without departing from the basic idea; therefore Fig. 2 to 4

merely represent the corresponding apparatuses 8 and 8a,

respectively, which are essential to the invention as a

combination separator, in greatly simplified form.
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CLAIMS:

1.

Method for separation of acid components, dust, and tar from hot gases of

gasification systems,

wherein gases that exit from a gasifier, at a temperature above 700°C, with

additives, are passed to desulfurization,
wherein

the gases are subsequently passed to an apparatus, in which a cyclone

separator and a cartridge filter region are combined in a common vessel,

whereby In the cyclone separator pre-cleaned gases flow upward into the
cartridge filter region through a central pipe of the cyclone separator, the gases
are cleaned by means of the cartridge filters situated in the cartridge filter region

and the gases are drawn off behind the cartridge filters, for further use,

whereby the cartridge filters are cleaned off by means of returned quenching gas,
dust that adheres to the cartridge filters drops onto a partition bottom that is

slanted at a downward incline, situated between the cyclone separator and the

cartridge filter region, and is passed to a dust collector by means of a central

removal pipe or by means of a lateral vent.

Method according to claim 1,
wherein
separation of acid gas components is undertaken before dust removal, by means

of the addition of additives.

Method according to claim 2,

whereln

CA 2784448 2017-08-29
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separation of H,S is undertaken before dust removal, by means of the addition of

additives.

4. Method according to any one of claims 1 to 3,

wherein

tar separation is undertaken before dust removal, by means of the addition of

additives.

5. Method according to any one of claims 1 to 4,

wherein

residual tar separation is undertaken on and/or within the cartridge filters.

6. System for separation of acid components, dust, and tar from hot gases of
gasification systems,
whereby a cyclone separator and a cartridge filter region are provided within an
apparatus, one on top of the other in the direction of gravity, wherein a central

pipe of the cyclone separator is passed into the cartridge filter region equipped

with cartridge filters

wherein

a partition bottom situated between cyclone separator and cartridge filter region Is
configured as a funnel-shaped bottom through which the central pipe of the
cyclone separator passes, wherein a down-pipe for micro-dust, which is smaller
In diameter, is positioned in the central pipe, having feed elements for the micro-

dust from the bottom into the down-pipe.

7. System according to claim 6,

wherein

CA 2784448 2017-08-29
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the feed elements are configured as pipe sockets disposed In spoke form

between a head region of the down-pipe and the central pipe, at the [ow point of

the funnel bottom.

8. System for separation of acid components, dust, and tar from hot gases of
gasification systems, wherein a cyclone separator and a cartridge filter region are
provided within an apparatus, one on top of the other in the direction of gravity,

wherein a central pipe of the cyclone separator Is passed Into the cartridge filter

region equipped with cartridges filter,

wherein
a slanted bottom is provided In the cartridge filter region, at a distance from the

central pipe, having a lateral vent for withdrawal of the micro-dust and an

eccentric passage for the gas that flows through the central pipe.

9. System according to any one of claims 6-8,
wherein
the filter cartridges are equipped with a catalytic coating and/or a catalytic filling.

10. System according to claim 9,

wherein

each filter cartridge 1s equipped with a catalytically active safety filter.

CA 2784448 2017-08-29
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