4104215~ 4

PROCESS AND DEVI CE FOR PRODUCI NG AND. e UTI LI ZI K& GAS
FROVl WASTE MATERI ALS wte '
Martin GmbH fir Umwelt- -
. : REPLACED SHEETS . SG 3
und Energietechnik . MDescriptiou : paged ..L..... to paged .=,
Our code: 001/95/DE B4 Claim{s)  :paged.l.. tcpaged.m......

1 Drawing(s) :paged .. ). to paged .5......

kA4 Abstract  :paged I to paged .=......
DATE OF RECEIPT

...................................

PROCESS AND DEVICE FOR PRODUCING AND
UTILIZING GAS FROM WASTE MATERIALS

The invention pertains to a process and a device for producing and utilizing gas from waste

_ materials, in which the waste materials are transported along a grate in a furnace and combustion
air is added.

From patent DE 42 20 265 C1 a process of this type in known in which the waste materials pass
sequentially through a drying zone, a carbonizing zone, a reduction zone and an oxidation zone,
in order to achieve combustion and coking toward the end of the grate. In this process large -
proportions of slag are fofmed, which must be Broken up by crushing rollers of correspondingly
large dimensions. The energy needed for the gasification process is conveyed to the waste
material through convection and radiation by the combustioﬁ which occurs at the end of the
grate, via the combustion air which is introduced for the most part above the grate. This re_quires

an especially strong combustion process at the end of the grate, with the corresponding formation

of coke and slag.

The task of the invention is to achieve a stable gasification process at lower temperatures, and |
thereby a good burnout of residual material, while avoiding pyrolysis coke in the slag and

avoiding formation of large quantities of slag.
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The invention pertains to a process and a device for producing and
utili'zing gas fromwaste materials, ig.which the waste materials are
transported along a grate in a furnace and conbustion air is added. From
patent DE 42 20 265 C1 a process of this type in known in which the waste

nat erTias prtiA@f is egledtihahé inventionofarting 'fion & Frodess of thatge expliiged @b the a
reducti-on zone and an oxi dation zone, 1 n order to achi eve conbusti on and

coki rieginning, coyt haviagdan farrangengnd tof undergrates foreas-deal changhersyr ¥pleasti in theof

cor 1 depEmHRYIeclPh Bt ot ke Bef B et tR o i e o8 e o

Pr 0C&igtetisls God etiRd ih thd BRarg@at | gthtet A KREIE itidubdéti 8f | on
by the goﬁ%ust?ﬁ V\Ihlfllg""l'l occgég ﬁ? t g{ee%gteof t'ﬁg&éﬁg%ae, Vi a %he ggﬁn(giustion
ai r véiygbn;i and nthaodnctrd divectioheofithe sty trembvealetiteheombuattion Fhilsnitesdyds res an
especi al |l y _strong_  conbustion process at_the end of rate, with th

h
cor r esbateishingnatae favel, ovhieh isqequired far gasifipation vﬂ@etca@iugﬁbq? FRMPORFDEY %‘ﬁeﬁ} s to
achi e BhiAll Gufthd b ARoPCHES 131 | over temperatures, and

In this process the energy needed for gasification is not introduced from outside through
excessively vigorous combustion at the end of the firing grate, and hence through heating of the
combustion air and through radiant energy from the roof area which has been heated up by this
incineration; instead this gasification enérgy comes from the incineration of the waste materials,
which are continuously ignited in the charging area of the gréte under superstoichiometric
conditions and then continue to be incinerated under substoichiometric conditions. As a result
there is always an adequate supply of energy available, making possible a stable combustion
process which leads to good ash bumout and to avoidance of pyrolysis coke in the left-over
residue. Since the necessary energy comes from the fuel as a result of its ignition, and does not
need to be transferred to the ‘waste materials from outside, this yields a greater degree of
efficiency, with the result that it is no longer neceésary to burn so much of the waste material to
generate energy for the gasification process, so that a larger quantity of usable gas can be created.
These beneficial effects are still further enhanced, under a refinement of the invention, by adding
oxygen to the gasification air at a substoichiometric level after the waste materials are ignited.




t hereby a good burnout of residual material, while avoiding pyrolysis coke
in the slag and avoiding formation of§.large quantities of slag.
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much nitrogen, which is present in the gasification air only as ballast.

The gasification is preferably carried out in such a way that the gasification temperature of the
substances to be gasified is 600 to 850°C, and the air ratio needed to achieve substoichiometric
gasification is 0.4 to 0.8. '

The gases which are produced can be used in a great variety of ways. Preferably, provision is
made to use the created gases by burning exclusively the combustible components which come
from the first furnace in a second furnace which is connected td the first either directly or by a
gas extraction system. This procedure depends primarily upon the oxygen content and th'g
calorific value of the gases coming from the first furnace.

If the oxygen content of the waste gases coming from the first furnace is not sufficiently high, in
order to achieve complete combustion it is beneficial to add combustion air in the form of
ambient air to the waste gas coming from the first furnace.
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‘which are continuously ignited in the charging area of the grate under
‘superstoichionetric conditions and thn continue to be incinerated under
subst oi chi ometric conditions. As a result there is always an adequate
supply of .energy avail abl e, maki ng possi bl e a stabl e conbustion process
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further enhanced, under a refl nerrent of the invention, by adding oxygen to
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t he addition to the combustion air.has the advantage that the quantity of combustion air which needs

to be added can be kept down, which allows the quantity of waste gas from the second furnace to

be reduced.

- If there is sufficient oxygen present in the waste gas coming from the second furnace, and if the
calorific value is also sufficiently high, waste gas which is taken from the waste gas stream after
cooling in a waste heat recovery system can be introduced for mixing and burning the gases in
order to régulaté the combustion in the second furnace. This procedure has the advantage that
any gases which may still be combustible when they leave the second furnace are burned in
addition; and furthermore the quantity of waste gas-is lower compared to the procedure in which
a higher-grade combustible gas is added.

The incineration in the second furnace is carried out by selecting from the measures described
above, preferably in such a way that in the second furnace the air ratio is 1.1 to 1.8. The
combustion temperature of the gases in the second furnace is 950 to 1250°C.
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fl ow speed through the bed of the fuel mass is |owered, which leads to a
noti'ceabl e reduction in the flow of _&.rborne dust. An additional
substantial advantage is that |lowering the proportion of nitrogen reduces
the formation of nitrogen oxides. There continues to be a relatively |large
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conbustion it is beneficial to add conbustion air in the form of anbi ent
ai r connetionofsa secgnd furoadernyith thefitstifirhdce seithien diveasly. or through a waste gas flue.

This prevents any significant cooiing of the combustible gases which arise in the first furnace,

and consequently the combustion in the second furnace can be carried out at a relatively low
excess air ratio, in many cases even without additional sources of energy, at' such high
temperatures that all of the organic components in the combustible gas can be broken down
without promoting the formation of nifrogen oxides, since the temperature in the second furnace
is kept at a level which is lower than a critical temperature limit at which greater quantities of

nitrogen oxides begin to be formed.

In order to be able to carry out the advantageous refinements of the process, advanced
irhplementations of the device provide for the second furnace to be equipped with at least one
line for the introduction of combustion air, at least one line for the introduction of a higher-grade
combustible gas, or at lease one line for the introduction of recirculated waste gas. These three
measures can optionally be provided individually or in combination, depending upon the type of

implementation.
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-4- .On the other hand, if the calorific value of these gases is not
sufficient to enable the necessary i.gcineration at a higher tenperature,
then.in a refinement of the invention a higher-grade conbustible gas can be
added to the conbusti bl e conponents in the second furnace, in accordance
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r ef i FREGBALUDACE GBNEGRANIFon. The i ntroduction of oxygen in addition to the
conbustion air has the advantage that the quantity of conbustion air which
needs to be added can be kept down, which allows the quantity of waste gas

f r omAisheansbe gesh fronn drediaovifig the diedivd. for carrying out the process comprises in its
essentials a furnace which is identified in its entirety as 1, as used heretofore for waste
incineration, in combination with a second furnace 2 functioning as an afterburner chamber,
followed by a heat exchanger 3. The other requisite devices, especially for cleaning the waste
gases, are not shown in this drawing, since they are part of the current technology of furnaces and

are superfluous to an explanation of the invention.

The first furnace 1 comprises a charging funnel 4 with adjacent charging chute 5, by means of
which the waste materials which are to be burned are conveyed to a firing grate 6; the waste
materials on the firing grate 6 are designated as 7 . Beneath the firing grate 6 there are individual
forced draft chambers 8a to 8e, through which air is introduced from a supply line 9 through lines
9a to 9e. The air passes through the grate 6 into the combustion chamber 10. Through the forced
draft chambers 8a and 8b combustion air is supplied, possibly mixed with oxygen, in order to
ignite the waste materials in a superstoichiometric atmosphere. After this initial phase of ignition
air is conveyed to the grate through the forced dréft chambers 8c to 8e as gasification air,
preferably mixed with oxygen, with the quantity of gasification air and the quantity of oxygen .
adjustéd so that the gasification takes place substoichiometrically with an air ratio of A = 0.4 to
0.8. Oxygen is conveyed to the individual forced draft chambers through the lines 11a to 1le,
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1f there is sufficient oxygen present in the waste gas comng fromthe
second furnace, and if the calorific walue is also sufficiently high, waste
gas which is taken fromthe waste gas streamafter cooling in a waste heat
recovery system can be introduced for m xing and burning the gases in order
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takes the form of an afterburner chamber. The slag which arises in the gasification process leaves

the furnace by a slag removal system 13.

In the second furnace 2 the excess air ratio is adjusted to between 1.1 and 1.8, preferably at 1.2,
by introducing combustion air through a line 14. The resulting temperatures are in the range of
950 to 1250°C. If the gas to be burned, coming from the first furnace 1, has too low a calorific
value, an additional line 15 is provided for the introduction of high-grade combustible gas, such
as natural gas. Both the line 14 for combustion air and the line 15 for higher-grade gas can have
lines 16 and 17 connecting to them for additional oxygen. An additional line 18 can be provided
in order to introduce recirculated waste gas into the second furnace 2; this recirculated waste gas
is cooled to a temperature below 300°C after having passed through the heat exchanger 3. This
recirculated waste gas is thoroughly mixed with the combustible gas in the second furnace 2,
avoiding the introduction of too much combustion air, which would bé needed to create
turbulence and which would increase the quantity of waste gas and also the temperature which

occurs in the second fumace. At the same time any combustible components which are still




the | ongitudinal direction and possibly also in the transverse direction,
and a stag renoval system the forcedgdraft chanbers have lines for the

i nt.roduction of oxygen. This nakes it possible to regulate the gasification
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pronoting the formation of nitrogen oxides, since the tenperature in the
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tenperature limt at which greater quantities of nitrogen oxides begin to
be forned. In order to be able to carry out the advantageous refinenments
of the process, advanced inplenentati ons of the device provide for the
second furnace to be equipped with at | east one line for the introduction
of conbustion air, at |least one line for the introduction of a higher-grade
conbustible gas, or at |ease one line for the introduction of recircul ated
wast e gas. These three neasures can optionally be provided individually or
i n conbi nati on, dependi ng upon the type of
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i mpl enentation. | ' — -6 -_The
inventien is explained in additional_gletail bel ow on the basis of a sanple
i npl ementation shown in the drawing, the only figure of mumumm,
schematic.representation of a furnace with a second furnad¥ um't"cul,
it. MASnCAALRAFISERRwWdLOM t he drawi ng, the device for carrying dut"the *
process conprises in its essentials a furnace which is identified inits
ent i mt\Enargidtectmik used heretofore for waste incineration, in combination
with a second furnace 2 functioning as an afterburner chanber, followed by
a heRUreRderMIAS/BE The other requisite devices, especially for cleaning
the waste gases, are not shown in this drawing, since they are part of the
current technol ogy of furnaces and are superfluous to an explanation of the

i nventi on. The first furnace 1 conprises a charging funnel 4 with
adj acent charging chute 5, by neans of

Patent claims

1. Process for creating and utilizing gas from waste materials, in which the waste materials
are conveyed along a grate in a furnace and combustion air is applied, characterized by the fact
that undergrate forced draft chambers at least in the longitudinal direction of the grate have
combustion air applied to them in such a way that the waste materials in the charging area of the
grate are ignited while oxygen is supplied at a superstoicﬁiometric level, and by the fact that in
the direction of slag removal the combustion is limited to a substoichiometric level, which is
necessary for gasification of the combustible components.

2. Process as in Claim 1, characterized by the f:ict that after ignition of the waste materials

oxygen at a substoichiometric level is mixed into the gasiﬁcétion air.

3.  Process as in Claim 1 or 2, characterized by the fact that the gasification temperature of
the waste materials to be gasified is 600 to 850°C.

4. . Process as in one of the claims 1 to 3, characterized by the fact that the air ratio to

achieve substoichiometric gasification is 0.4 to 0.8.
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‘which the waste materials which are to be burned are fi et NQ
~grate 6; the waste materials on the_{d.[i ng grate 6 aramn jlﬁHﬂEﬂ“L
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8e, through which air is introduced froma supply line 9 through |lines 9a
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convay exhaust gasdlugy exclusivaly thecamfstible companents whirh-ensnestrom the Ty fymace
gasi%ﬁie%gﬁe nair, preferably mxed with oxygen, with the quantity of
gasifTlc h air and the quantity of oxygen adjusted so that the
gasification takes place substoichionetrically with an air ratio of X = 0.4
to 0.8. Oxygen is conveyed to the individual forced draft chanmbers through
t he 6i nesPfatess as ihlone of the claims 1 to 5, characterized by the fact that combustion air in

-7- jch are fed from.a,co linpe.11 and_nerge.into the lines 9a to 9e.
To rgé’?me?mé%@b@&r&%mgg% USLEAS CORNTE f‘?i‘é‘qq‘? et o 9e and t he
lines 11 a to 1le are fitted with valves, which are not shown. Thus the
addi tional introduction of oxygen |eads not only to an increase in the
propgrti oRretesAy Y 6Bné of the cRitp |1 1806, a¢hiaradtetizéd by the facethat i thd sexohd a
reduction in the proportion of nitrogen. The gasification is carried, out in
suchfiznagsya higher-grade spmbustible gast inadded to the volatile components in accordance with .

the calorific value of the latter.

8. Process as in claim 7, characterized by the fact that oxygen is mixed into the

combustion air for the second furnace and/or into the higher-grade combustible gas.

9. Process as in one of the claims 1 to 8, characterized by the fact that in the second
furnace recirculated exhaust gas which is removed from the exhaust gas stream after cooling

down in a heat recovery system is introduced to mix and burn out the gases.

10.  Process as in claims 5 to 9, characterized by the fact that the air ratio in the second
furnace is 1.1 to 1.8. -

11.  Process as in one of the claims 5 to 10, characterized by the fact that the combustion

temperature in the second furnace is 950 to 1250°C.
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afterburner chanber. The slag which arises in the gasification process
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oxygen. L | ine 18 can be provided in order to introduce

recircul@@gga%ggfgyggg into the second furnace 2; this recircul ated waste

gas is cooled to a tenperature bel ow 300[err] C after having passed through

t he heat exchanger 3. This recircul ated waste gas is thoro%%h1y mxed with
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conponents whjich, are _still ' :
P 1 Device as in claim 12 or 13, characterized by the fact that the second furnace (2)

has at least one line (14) for supplying combustion air.

15. Device as in one of the claims 12 to 14, characterized by the fact that the second
furnace (2) has at least one line (15) for introducing a higher-grade combustible gas.

16.  Device as in claim 14, characterized by the fact that a line (16) for introducing

oxygen is connected into the line (14) for the combustion air.

- 17.  Device as in Claim 15, characterized by the fact that a line (17) for introducing
oxygen is connected into the line (15) for a higher-grade combustible gas.

18.  Device as in one of the claims 12 to 17, characterizgd by the fact that the second
furnace (2) has at least one line (18) for introducing recirculated waste gas.



-8- present in this waste gas can be burned. The gases com ng fromthe
heat exchanger 3 are conducted through@'r'i ne 19 to an exhaust gas cl eaning
system which is not shown because it is not part of the invention and is
general |y known. : '
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SUMMARY

In this process for gasifying and burning waste mateﬁals, the waste materials are introduced
info an incinerator (1) and end up on a burning grate (6) to which air is conducted by means
of various undergrate forced draft chambers (8a to 8¢). In the first area air is introduced at
a superstoichiometric level in order to ignite the waste materials. Then, via the undergrate
forced draft chambers (8c to 8e), oxygen is mixed into the air which is used for the
gasification, at the same time establishing a substoichiometric level which leads to
gasification of the waste materials. These combustible gases which come about in the process
pass via the waste gas flue (12) into a second furnace (2), in which the gases are burned at
a superstoichiometric level through the introduction of combustion air. The resulting waste

gases pass to a heat exchanger (3).

(Figure)
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Pat ent cl ai ns 1. Process for creating and utilizing gas fromwaste
material’s, in which the waste materials are conveyed along a grate in a
furnace and conmbustion air is applied, characterized by the fact that
undergrate forced draft chanbers at least in the |ongitudinal direction of
the grate have conbustion air applied to themin such a way that the waste
materials in the charging area of the grate are ignited while oxygen is
supplied at a superstoichionetric |evel,. and by the fact that in the
direction of slag renoval the conbustion is [imted.to a substoichionetric
|l evel, which is necessary for gasification of the conbustible conponents.

2. 7 Process as in CUaim1l, characterized by the fact that after ignition
of the waste materials oxygen at a substoichionmetric level is nmixed into
the gasification air. 3. Process as in Caim1 or 2, characterized by

the fact that the gasification tenperature of the waste materials to be
gaS|f|ed is 600 to 850[err]C.
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4.~ Process as in one of the clainms 1 to 3, characteri zed by tﬁwfact

¥ hat the air ratio to achi eve substoichionetric gasificationis 0.4 to 0.8.
5. . Process as in one of the claims 1 to 4, characterized by the fact
that in utilizing the resulting gases in a second furnace, which is
connected to the first furnace either djrectly or via an exhaust gas fl ue,
excl usively the cofbustible corrponents whi ch conme fromthe first furnace

are burned. 6.  Process as in one of the.claime 1 to 5, characterized
by the fact that conbustion air in the formof ambient air is added to the
exhaust gas coming fromthe first furnace. 7. Process as in one of the
claims 1 to 6, characterized by the fact ih_at___,_ﬂ__t.ae__sq:cond
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PROCESS AND DEVICE FOR PRODUCING AND
UTILIZING GAS FROM WASTE MATERIALS

The invention pertains to a process and a device for producing and utilizing gas from waste

materials, in which the waste matenals are transported along a grate in a furnace and combustion
air is added.

. From patent DE 42 20 265 C1 a pracess of this’type in known in which the waste materials pass
sequentially through a drying zone, a carboniiing zone, a reduction zone and an oxidation zone,
in order to achieve combustion and coking toward the end of the grate. In this process large
proportions of slag are formed, which must be broken up by crushing rollers of correspondingly
large- dimensions. The energy needed for. the gasification process is conveyéd to the waste
material through convection and radiation by the combustion which occurs at the end of the _
grate, v1a the combustlon air which is muoduced for the most part above the grate. This requires

an espec1a11y strong combustion process at the end of the grate, with the corresponding formation
of coke and slag.

The task of the invention is to achieve a 'é’t’ablé" gasification process at lower temperatures, and
thereby a good burnout of residual material, while avoiding pyrolysxs coke in the slag and -

avoiding formation of large quantities of slag.
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furnace a higher-grade conbustible gas is added to the volatile conponents

in accordance with the calorific value of the latter. 8. Process as in
claim 7, characterized—by the fact that joxygen is mxed into the conbustion

air f"oM,“ ce and/or into the higher-grade conbustible gas.
9. ﬂﬂﬂ”mnﬂmgmfof the clains -19to 8, characterized by the fact
that in*thé second s UkMace recircul at®d €xhaust gas which is renoved from
t he exhaust gas stream after cooling down in-a heat recovery systemis

i ntroduced to m x and burn out the gases. 10. Process as in clainms 5 to
9, characterized by the fact that the air ratio in the second furnace is
1.1 to 1.8. 11.  Process as in one of the clains 5 to 10, characterized

by the fact that the conbustion tenperature in the second furnace is 950 to
1250[err] C

Patent claims

L. Process for creating and utilizing gas from waste materials, in which the waste materials
are conveyed along a grate in a furnace and combustion air is applied, characterized by the fact
that undergrate forced draft chambers at least in the longitudinal direction of the grate have
combustion air applied to them in such a way that the waste materials in the charging area of the
grate are ignited while oxygen is supplied at a superstoichiometric level, and by the fact that in
the direction of slag removal the combustion is limited to a substoichiometric level, which is
necessary for gasification of the combustible components.

2. Process as in Claim 1, characterized by the fact that after ignition of the waste materials

oxygen at a substoichiometric level is mixed into the gasification air.

3. Process as in Claim 1 or 2, characterized by the fact that the gasification temperature of
the waste materials to be gasified is 600 to 850°C.

4. . Process as in one of the claims 1 to 3, characterized by the fact that the air ratio to
‘achieve substoichiometric gasification is 0.4 to 0.8.
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-11 - 12. Device for carrying out the process accordi ng to one of the
ctains 1 to 11, characterized by the, Fact “t.hat-.in the case of a furnace (D
conprising a fuel charging system (4, 5), a grate (6) with undergrate
forced draft chanbers which are subdivided in the |ongitudinal and possibly
also in the transverse direction (8a to 8e), and a slag renmoval system
(13), the undergrate forced draft chanbers (8a to 8e) have lines (1la to
11e) for infroducing oxygen... 13. Device as in claim 12, characterized
-by the fact that a second fur nace (2) is connected with the first furnace
(1) either directly or through an exhaust gas flue (12). 14. Devi ce as
i n cl ai m IPROCESS, ANDDEMVIEEI FOR RRODUCTNGC ANDUITILIRING: GASIFROM EASTE)
has at | eastome e (1) for—suppryrmg-conmbustTom a1 15, DeviTE as.”
in one of the clainms 12 to 14, char agagHRIAd.sby the fact that the second

SUMMARY

In this process for gasifying and burning waste materials, the waste materials are introduced
into an incinerator (1) and end up on a burning grate (6) to which air is conducted by means
of various undergrate forced draft chambers (8a to 8¢). In the first area air is introduced at
a superstoichiometric level in order to ignite the waste materials. Then, via the undergrate
forced draft chambers (8c to 8e), oxygen is mixed into the air which is used for the
gasification, at the same time establishing a substoichiometric level which leads to
gasification of the waste materials. These combustible gaseé which come about in the process
pass via the waste gas flue (12) into a second furnace (2), in which the gases are burned at
a superstoichiometric level through the introduction of combustion air. The resulting waste
gases pass to a heat exi:hangef (3).

Figure 1




furnace (2) has at least one line (15). for. introducing a higher-grade

‘conbusti bl e gas. 16. Devi.ce as' in claim14, characterized by the fact
that a line (16) for introducing oxygen is connected into the line (14) for
t he conbustion air. 17. Device as in Caim15, characterized by the

fact that a line (17) for introducing oxygen is connected into the line
(15) for a higher-grade conbustible gas—__18. Device as in one of the
claims 12 to 17, characterized by the fact that the second furnace (2) has
at | east one line (18) for introducing recircul ated waste gas.
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