2 3 MAY 2006 Method for Improving Properties of Combustion Residues Produced by Combustion
Plant, and Method for Treatment of the Residues 5 Background of the Invention Field of the Invention
The present invention relates to a method for improving the properties of combustion residues
produced by a combustion plant, more particularly a waste-to-energy 10 conversioR Iy irgshich
fuel is burned on a combustion grate and the temperature of the generated combustion residues is
increased under appropriate fuel control. Also, the present invention relates to a method for 15
treatment of combustion residues produced by a combustion plant, more particularly a waste

incineratioMeRRoR Hifigh RS HiRFe & BAREESHBSsth G uRs teReRasd dSGues are

guenched in a wet-type discharger and subsequently transported from the dischar%er to the outside.
20 Further BFRINEEEERVGRIBPUIR AR tF 3FEthod 1S MethRenEsohmRRmR%Esiffies produced

by a comb%gion glan , more particularly a waste-to-energy conversion plant, in which fuel is burned

on a combUSfon grats and the 25 temperature of the generated combustion residues is

5 Background of the Invention
Field of the Invention
The present invention relates to a method for
improving the properties of combustion residues produced by
a combustion plant, more particularly a waste-to-energy
10 conversion plant, in which fuel is burned on a combustion
grate and the temperature of the generated combustion

residues 1s increased under appropriate fuel control.

Also, the present invention relates to a method for
15 treatment of combustion residues produced by a combustion
plant, more particularly a waste incineration unit, in which
fuel is burned on a combustion grate, the generated residues
are quenched in a wet-type discharger and subsequently
transported from the discharger to the outside.
20
Further, the present invention relates to a method for
treatment of combustion residues produced by a combustion
plant, more particularly a waste-to-energy conversion plant,
in which fuel is burned on a combustion grate and the

25 temperature of the generated combustion residues is
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-1 2 3 MAY 2006 increased under appropriate fuel control. In a method of this kind, which is known
from EP 0 667 490 B1, fuel is heated on a combustion grate to the extent 5 that the bottom ash
generated by combustion has a temperature just below the bottom ash melting point %fch
proceeding to a melting stage outside the combustion grate. This method regulates combutidiofh
such a way that the bottom ash at the end of the grate has as high a temperature 10 as possible in
order to keep the amount of energy involved in the downstream melting stage as low as possible.
However, no sintering or melting of the bottom ash occurs at this point. In order to nonetheless

achieve the- RSRREBbHYN STsPRIHRR H adwndtisdm 7R&inG Stage is therefore 15 required. This

downstream melting stage requires not only the relevant equipment but also an increased amount of
energy despite the previously mentioned heating operation. Inorganic and organic pollutant

constituents from the 20 wastes are Jg_)f g'}g{]isfi_cggc% forwtm Crgqliigeq{ggtt%m tarscglmq ityO In ggrticular,
heavy metals and salts are the main inorganic p(r)]l Utant constifuents. d’rgamc pollutants are

produced pagticularly dug {o incomplete compustion. kssential tg e assessmentgfhe pottom ash
quality is, 25 further, how much of the pollutants present are leached out
5 that the bottom ash generated by combustion has a
temperature just below the bottom ash melting point before
proceeding to a melting stage outside the combustion grate.
This method regulates combustion in such a way that the
bottom ash at the end of the grate has as high a temperature
10 as possible in order to keep the amount of energy involved
in the downstream melting stage as low as possible. However,
no sintering or melting of the bottom ash occurs at this
point. In order to nonetheless achieve the required bottom
ash quality, a downstream melting stage 1s therefore
15 required. This downstream melting stage requires not only

the relevant equipment but also an increased amount of

energy despite the previously mentioned heating operation.

Inorganic and organic pollutant constituents from the
20 wastes are of significance for the required bottom ash
quality. 1In particular, heavy metals and salts are the main
inorganic pollutant constituents. Organic pollutants are
produced particularly due to incomplete combustion.
Essential to the assessment of the bottom ash quality is,

25 further, how much of the pocllutants present are leached out
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-2 2 3 MAY 2006 during elution trials. In addition, the mechanical properties of bottom ash are of
importance for assessing the suitability for use in construction work, for example, in landfill,
earthwork, and road construction. 5 Due to the high temperatures involved in the tregatment of
combustion residues in the melting stage, molten combustion residues are characte%igée{’@(y 3%
percentages of organic compounds. While typical bottom ash types from a 10 waste-to-energy
conversion plant contain 1 to 5% by weight of unburned matter, normally measured as loss on
ignition, the loss on ignition of molten combustion residues is less than 0.3% by weight. In addition,

the molten BAYURti6n YebRfues e charadtBrizéd by 6% perdbntdled 6rleé&eMable 15 salts and

heavy metal§ beg%%siee tshe(;s have eoi'grrger Se}\{agc%rate% or have beeg int ggatecsl i% a lass r@ﬁ\trix formed
when the FOEN mass cools. O the otfier hand, B 701°806 &'Has destribed & Pe%hnol%gy in

which comiustionsesicuss arg conveyed to. dischargey haying an jolst secfigniand a discharge w
with an ascending ou;ﬂe chute and are taken out from there to the outside usnﬁjg a discharging ram.
These compustign residugs aig alied ottorp ash- Waier far quepghing the
5
Due to the high temperatures involved in the treatment
of combustion residues in the melting stage, molten
combustion residues are characterized by low percentages of
organic compounds. While typical bottom ash types from a
10 waste-to-energy conversion plant contain 1 to 5% by weight
of unburned matter, normally measured as loss on ignition,
the loss on ignition of molten combustion residues is less
than 0.3% by weight. 1In addition, the molten combustion
residues are characterized by low percentages of leachable
15 salts and heavy metals because these have either evaporated

or have been integrated in a glass matrix formed when the

molten mass cools.

On the other hand, DE 701 606 C has described a
20 technology in which combustion residues are conveyed to a
discharger having an inlet section and a discharge tub with
an ascending outlet chute and are taken out from there to
the outside using a discharging ram. These combustion
residues are called bottom ash. Water for quenching the

25 Dbottom ash is supplied to the discharge tub. Only
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25 bottom ash is supplied to the discharge tub. Only 3 2 3 MAY 2006 sufficient fresh water necessary
for counterbalancing the amount of water discharged along with the moistened bottom ash is
introduced into the tub. A steady-state concentration for numerous substances and %Oénm\ynds
adhering 5 to the residues, for example, salts, establishes itself with the result that their 2006
concentrations cannot be reduced. Unsatisfactory bottom ash quality in terms of suitability for landfill
and for being recycled to building materials results. The fact that the residues are not separated 10
(classified) into fractions of better and poorer quality is the reason for this_disadvantage.

3\fality. 15 Also,

ConsequeRthf tHE Eitiret) St hle EBMbhSHGTRETIES i§3Te\iIbR 6 BASARTAREryS

DE 4 423 927 has de cribetd ate hno!aj(?%/ in C\ﬁvhicﬁh residue cggﬂnqﬁ%om a furr%a%e is, conveyed
directly to 8"A{&F b&th 157 cRarse A& ERIAG Without Bror qiéhdhitty. e B/ '&Md R8&rs2l cleaned
bottom asrgiss,hsepar%tegrigtguaé I((laaﬂl two ftr%%tiotngbAll %arti Igg gm_all L Ehean 2 mm are 20 allotted to a
first fraction and all other partlcﬁas are “allotted t6 a second fraction. This method goes on to further

separate the,secqnd 1agtion iptg at jaast os ragionsyia &saaanipg sien: AllPafgles spaller than
5 to the residues, for example, salts, establishes itself with
the result that their concentrations cannot be reduced.
Unsatisfactory bottom ash quality in terms of suitability
for landfill and for being recycled to building materials
results. The fact that the residues are not separated
10 (classified) into fractions of better and poorer quality is
the reason for this disadvantage. Consequently, the
entirety of the combustion residues is inevitably of

unsatisfactory quality.

15 Also, DE 4 423 927 has described a technology in which
residues coming from a furnace is conveyed directly to a
water bath for coarse cleaning without prior guenching. The
dry and coarsely cleaned bottom ash is separated into at
least two fractions. All particles smaller than 2 mm are

20 allotted to a first fraction and all other particles are
allotted to a second fraction. This method goes on to
further separate the second fraction into at least two
fractions via a screening step. All particles smaller than
27 to 35 mm are allotted to a third fraction. The remaining

25 particles are allotted to a fourth fraction. In this way,
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27 to 35 mm are allotted to a third fraction. The remaining 25 particles are allotted to a fourth fraction.
In this way, -4 2 3 MAY 2006 residue fractions with satisfactory quality are produced. Extensive dust
evolution and problems with inclusion of air from the furnace are disadvantages of this method. 5
Summary of the Invention The present invention has been made in view of the abov@-HeMAYiges
various problems with the prior art. An object of an invention of the first group of the 10 present
invention is to provide a method in which a combustion process can be regulated in such a way that

fully sintered boggren m\éwitg lhe. r%qlg@ds%l{e&li fg%r%ggggr%tlg%r?hegtwitg%tg Sgﬂ:n@d% downstream

. resi . .
meltlng or VItI’ﬁIC&tIOﬂ unit. SO, an ObjeCt or an inven gecond roup OFet e present

invention iszto proyide a method inywhich googs quality bptipm ash fractions can.he separafed,

disadvantages of dust evolution and problems with inclusion of air from a 20 furnace can be avoided,
and furtherpyajgr eprsuption-ean be edusad-huthersan obigct f aa imveamtion of the third group

5 Summary of the Invention
The present invention has been made in view of the

above-described various problems with the prior art.

An object of an invention of the first group of the
10 present invention is to provide a method in which a
combustion process can be regulated in such a way that fully
sintered bottom ash with the required quality can be
obtained without using a downstream melting or vitrification
unit.
15
Also, an object of an invention of the second group of
the present invention is to provide a method in which good-
quality bottom ash fractions can be separated, disadvantages
of dust evolution and problems with inclusion of air from a
20 furnace can be avoided, and further water consumption can be

reduced.

Further, an object of an invention of the third group
of the present invention is to provide a method in which a

25 combustion process can be regulated in such a way that fully
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of the present invention is to provide a method in which a 25 combustion process can be regulated in
such a way that fully -5 2 3 MAY 2006 sintered bottom ash with the required quality can be obtained
without using a downstream melting or vitrification unit, disadvantages of dust evolug g&d@' blems
with inclusion of air from a furnace can be avoided using a 5 minimum of equipment, an water
consumption can be reduced. Brief Description of the Drawings A method for improving properties of
combustion 10 residues produced by a combustion plant, and a method for treatment of the residues
in accordance with theé)resent invention }L\FAII now be described with reference to the embodiments

shown in thié REESHBaRyIng Aadimgs” 15 Eiguts 1 |§%%5&dflo%9%ﬂa]g?éfm(‘faplIlﬁgtratlng an

embodiment i@f a meghod {r}% ordance Wlth&he |nvent|on of ttj% first rou% gurie 2 |s a work flow
diagram forq s%ra?ng another embodimént of A metﬁoﬁ in"Accordance wit tF] dJ mven?on of the

frst group Figure & 5.8 work g diagram forilusyzing A, eqRpdipent ot methgg in accordance

with the |nvent|on of the secondgroup;

inclusion of air from a furnace can be avoided using a
5 minimum of equipment, and further water consumption can be

reduced.

Brief Description of the Drawings
A method for improving properties of combustion
10 residues produced by a combustion plant, and a method for
treatment of the residues in accordance with the present
invention will now be described with reference to the

embodiments shown in the accompanying drawings.

15 Figure 1 1is a work flow diagram for illustrating an
embodiment of a method in accordance with the invention of
the first group;

Figure 2 is a work flow diagram for illustrating
another embodiment of a method in accordance with the

20 invention of the first group;

Figure 3 1is a work flow diagram for illustrating an
embodiment of a method in accordance with the invention of
the second group;

Figure 4 is a work flow diagram for illustrating

25 another embodiment of a method in accordance with the
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Figure 4 is a work flow diagram for illustrating 25 another embodiment of a method in accordance with
the -6 2 3 MAY 2006 invention of the second group; Figure 5 a work flow diagram for illustrating still
another embodiment of a method in accordance with the invention of the second gr@tgpy%fi%ﬁée 6is
a work flow diagram for illustrating still another embodiment of a method in accordance with

invention of the second group; Figure 7 is a work flow diagram for illustrating an embodiment of a
method in accordance with the invention of 10 the third group; Figure 8 is a work flow diagram for
illustrating ,another,embodiment of a method in accordance with the invention of the third group;
Figure 9 is'd' WOHAG dPagraftfo? fiftiditatidg SHiP 15 another embodiment of a method in accordance
with the invention Qf thue tgirgj garqu%;r%ndfFiﬁuredlng is_,ran\{vofrlé floxv %ig rtapgi@{ iIIustra{iﬂ still another
embodiment of a metfod i accordance w]ﬁ Thé linvéntion ofrthe]t ird group. 29 Dgéial éd Description

Ofﬂm}PNﬁggggﬁ%Qb%mg§ﬁ¥%ent of a method in accordance with the

invention of the second group;

5 Figure 6 is a work flow diagram for illustrating still
another embodiment of a method in accordance with the
invention of the second group;

Figure 7 1s a work flow diagram for illustrating an
embcdiment of a method in accordance with the invention of

10 the third group;

Figure 8 is a work flow diagram for illustrating
another embodiment of a method in accordance with the
invention of the third group;

Figure 9 is a work flow diagram for illustrating still

15 another embodiment of a method in accordance with the
invention of the third group; and

Figure 10 is a work flow diagram for illustrating
still another embodiment of a method in accordance with the

invention of the third group.

20
Detailed Description of the Preferred Embodiments
A method for improving the properties of combustion residues
produced by a combustion plant in accordance with the
invention of the first group
25 The object of the invention of the first group is
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A method for improving the properties of combustion residues produced by a combustion plant in
accordance with the invention of the first group 25 The object of the invention of the first group is -7 2
3 MAY 2006 achieved by running a combustion control system in such a way that tBe csybgggon
residues are sintered and/or melted into bottom ash beforehand on the fuel bed of the main
combustion zone, and that the combustion residues that are 5 not yet molten or sintered are
discharged at the end of the combustion process and then returned once more to the combustion
process. The jdea on \;\]ztr}lich the invention of the fijéstdqr{ou is 10 based is firsIIl){ t(s)Lilm}QIement the

combustior? ﬁpolc%gg % i‘ﬁerglﬁgt%lirﬁ%ua(":hcaovq}a)tl1 thatSint ﬁrr?gt %?%neﬁtYnsgttea{&eé placeC beforehand on

the fuel bed, of main, combustian.gone. and seeondly Lo telurn e compusiion iesidues ingt are not
yet sintered or molten so that the required level of sintering 15 and/or melting can be achieved on the

second or third,atempt,dn fhe, inyepyer of the st gioupe the teymyfyly siptergdhottom ash” means

a material that consists of 20 sintered and/or molten chunks typically having a grain size of at least 8
mm, for exampie; Jhesa ChURKS consist@fat the combustion residues that are

5 not yet molten or sintered are discharged at the end of the
combustion process and then returned once more to the

combustion process.

The idea on which the invention of the first group is
10 based is firstly to implement the combustion process on the
grate in such a way that sintering or melting takes place
beforehand on the fuel bed of main combustion zone, and
secondly to return the combustion residues that are not yet
sintered or molten so that the required level of sintering
15 and/or melting can be achieved on the second or third

attempt.

In the invention of the first group, the term “fully
sintered bottom ash” means a material that consists of
20 sintered and/or molten chunks typically having a grain size
of at least 8 mm, for example. These chunks consist of
combustion residues from refuse that agglomerates through

complete or surface melting.

25 The sintered and/or molten chunks preferably have a
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combustion residues from refuse that agglomerates through complete or surface melting. 25 The
sintered and/or molten chunks preferably have a -8 2 3 MAY 2006 porous structure due to gas release
during sintering or melting. The possible porosity of fully sintered bottom ash is toéag agggjlﬁﬁgﬁd to the
fact that the temperature of the molten ash on the fuel bed is not high enough to bfin

adequately low viscosity, and pores remain after gas bubbles are driven out by a process similar to
the publicly known bubble removing process in glassmaking. There lies a difference between the fully
sintered bottom ash and typical vitrified bottom ash obtained by a downstream high 10 temperature

treatment REROPuSihg ATeHAEON inES GaGibTRSR GHStheP metihg dnifs? R¥fuse constituents,

such as gI%ses_L(E)r. metals \A/hich travEI throuagh thetgzate Vi, u?iy unaffected by the 15 combustion

ing.. .The pos le ros O .sintered bottom
process are In he gtrlcter sen%e O%]t e ward nel me tedJnorysmtere on the Pue Bed.aﬁowever, the

fully sintered boftom.asfy 315171%%’]58@ % Cht?# ssormefals, T éetcgrﬂ?ét%srt‘t&rhe"ﬂ“’g%éhgﬁ%qF"S'te
characteristics in terms of burnout and leachable pollutants. 20 The term "sintering” is described as a
'Speualmﬁﬁlten ash on the fuel bed is not high enough to bring about
5 adequately low viscosity, and pores remain after gas bubbles

are driven out by a process similar to the publicly known

bubble removing process in glassmaking. There lies a

difference between the fully sintered bottom ash and typical

vitrified bottom ash obtained by a downstream high-

10 temperature treatment method using a refractory-lined

crucible furnace or other melting units.

Refuse constituents, such as glass or metals, which
travel through the grate virtually unaffected by the
15 combustion process are in the stricter sense of the word
neither melted nor sintered on the fuel bed. However, the
fully sintered bottom ash can contain such glass or metals.
These constituents have the requisite characteristics in
terms of burnout and leachable pollutants.
20
The term “sintering” is described as a “special case
of melting and solidification”, according to Hammerli (Mdll
and Abfall 31, Supplement on Disposal of Bottom Ash and
Other Residues, page 142, 1994). 1In the following,

25 therefore, the term “sintering” used in the sense of
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of melting and solidification”, according to Hammerli (Mull and Abfall 31, Supplement on Disposal of
Bottom Ash and Other Residues, page 142, 1994). In the following, 25 therefore, the term "sintering"
used in the sense of -9 2 3 MAY 2006 "surface melting or melting together of parti ée often extends
beyond its common scientific usage. The chunks yielded by sintering of fully sinter Bsh may
be melted completely or partially. 5 The bottom ash constituents that are not sintered and/or melted
are defined as residual bottom ash. The residual bottom ash is characterized by a small grain size, a
high loss on ignition, and a high percentage of leachable 10 pollutants, as compared with the fully
sintered botfos 28R ETHE hvehtior? bf rsPEroupIehses &ﬁsﬁf’e"rﬁgclaﬁa/or Weifing the
combustion residues alread Whlle on the fuel bed of main combustion zone, which has not been 15

con5|dereae|5‘§sesnr51§ UBSE HOW. 18, R BEGRIIT C L&irémhbly dethifiéhtal 1D e EHIE combustion

grates if |IC]UIdJ1]) ash gets between individual rae bars ry other movmg arts fthe grate. For
this reasorym tlng o¥he Liom *ash 6 on%tﬁfe grE e% een(zél)vmdtc an care a5 20 been taken so

that the melting poing. 8 LA BSNIS, 1411y .
5
The bottom ash constituents that are not sintered
and/or melted are defined as residual bottom ash. The
residual bottom ash is characterized by a small grain size,
a high loss on ignition, and a high percentage of leachable

10 pollutants, as compared with the fully sintered bottom ash.

The invention of the first group focuses on sintering
and/or melting the combustion residues already while on the
fuel bed of main combustion zone, which has not been

15 considered possible up to now. It 1is, in actuality,
extremely detrimental to mechanical combustion grates if
liquid bottom ash gets between individual grate bars or
other moving parts of the grate. For this reason, melting
of the bottom ash on the grate has been avoided and care has

20 been taken so that the melting point of the bottom ash is

not reached on the fuel bed.

With the method of the invention of the first group,
the sintering and/or melting process occurs in the upper

25 fuel bed. The reason for this is that the greatest heat
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not reached on the fuel bed. With the method of the invention of the first group, the sintering and/or
melting process occurs in the upper 25 fuel bed. The reason for this is that the greatest heat -10 2 3
MAY 2006 impact occurs from above through radiation of flame body and the temperature of material
lying directly on the grate can be kept lower from below by adding colder (in relativetdri&y hidferfire
air than is the case for the top of the 5 fuel bed. Since not all combustion residues can be converted
to fully sintered bottom ash of the requisite quality when regulating combustion in this way, the

combustion residqces that do ngt et have the crqlaract risticg. of full}/1 sin%ertefl bottam ash are. returned
1m§ac 8CCUIS ﬁ#m da%)ove t %:ougiﬁ radiatio He) .aH&F O%%ﬁ al'lﬂ1
to the combustion™ 10 process. NO additional external energy sodrce is requiredtoacHieve the

sintering anq{or meltineqr%rocess on tpn%@erl beg. l'I'he obtgiped %Uf”ty of bﬁcﬁtgm ash corresponds
[

largely to 1% tﬁatt obtained uyrﬁro%lucts with which & bré?son skilled in the art 1s f%ﬁﬁl?aer from the

well-known downstream thermal bighs lerperature progesses:for mefting and yigrification. Units such
as a rotary kiln, a crucible furnace, and a melting chamber are used. A major disadvantage of these
known 20 mgtheds, heweysr; isthg needifgr very carmplex addiigpat e top of the
5 fuel bed. Since not all combustion residues can be
converted to fully sintered bottom ash of the requisite
quality when regulating combustion in this way, the
combustion residues that do not yet have the characteristics

of fully sintered bottom ash are returned to the combustion

10 process.

No additional external energy source is required to

achieve the sintering and/or melting process on the fuel bed.
The obtained quality of bottom ash corresponds largely to

I5 that obtained by products with which a person skilled in the
art is familiar from the well-known downstream thermal high-
temperature processes for melting and vitrification. Units
such as a rotary kiln, a crucible furnace, and a melting
chamber are used. A major disadvantage of these known

20 methods, however, is the need for very complex additional
units and high energy consumption they have. The invention
of the first group solves this prcblem, and can produce
bottom ash having quality approximately similar to that of
the bottom ash obtained by the known method.

25
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units and high energy consumption they have. The invention of the first group solves this problem,
and can produce bottom ash having quality approximately similar to that of the bottom ash obtained
by the known method. 25 -11 2 3 MAY 2006 According to a significantly advantageous embodiment of
the combustion control system in accordance with the method of the invention of th& frst&yralifs the
underfire air is subject to oxygen enrichment according to the quality 5 of wastes to be burned (refuse
guality) so that the content of oxygen is about 25 to 40% by volume, preferably 25 to 30% by volume.
Also, according to a further advantageous embodiment, the underfire air is preheated to about 100 to
400C. These meadiies hisy e uSedt ST Bribgeihier {0 HEBRRAREFH the SHEtmdlahde. The
temperaturgfoft e fuel %ed t icailé\éjr{%f_yg Ia)g/er , which is afunctzcsion of fuelltgh%rﬁgteristics, is

preferably Sét a [000 16" H400C. Al combUstion*control measures o?%%ﬁie%ng desired 15 conditions

at which thg combustipnrgsidugs arg trapsformed intp,sintered angfor molten bottom agh are chosen
in such a way that a certain percentage of fully sintered bottom ash '(for example, about 25 to 75% by
weight of thg entire ampyrt.of cambysinresidues) iR RreseBb i S YWaYoitiSe quality
5 of wastes to be burned (refuse quality) sc that the content
of oxygen is about 25 to 40% by volume, preferably 25 to 30%
by volume. Also, according to a further advantageous
embodiment, the underfire air is preheated to about 100 to
400°C. These measures may be used singly or together
10 depending on the circumstance. The temperature of the fuel

bed (typically, refuse layer), which is a function of fuel

characteristics, is preferably set at 1000 to 1400°C.

All combustion control measures for achieving desired
15 conditions at which the combustion residues are transformed
into sintered and/or molten bottom ash are chosen in such a
way that a certain percentage of fully sintered bottom ash
(for example, about 25 to 75% by weight of the entire amount
of combustion residues) is present. In this way, it is
20 ensured that there is sufficient non-melting material on the
fuel bed of the main combustion zone to surround the melting
ash, so that this measure does not adversely affect the

mechanical grate parts.

25 In a further advantageous embodiment of the invention,
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20 ensured that there is sufficient non-melting material on the fuel bed of the main combustion zone to
surround the melting ash, so that this measure does not adversely affect the mechanical grate parts.
25 In a further advantageous embodiment of the invention, -12 2 3 MAY 2006 fly ash is returned to the
combustion process. This fly ash leaves the fuel bed together with combustion gas &rdd MAYing888luced
to a downstream flue gas filter via the boiler. 5 The incompletely and completely sintered bottom ash
can be separated in a screening stage of bottom ash after it has been discharged from the
combustio?f%stem (thrsourgeh a sie\(/:fe _%toa g&ain size of % 21010 mm)s. Ovﬁsiiée Ethe ftgly sintered

as 1 rr,e compus Q. rocess.. S .
bottom ash and unﬁersme 15 the traction to 10 be Teturned . Thére are various mechanical separating

o oAl G. A i Sehata o Biackes Ao amilarioapeaen silfealn the ar.

Separation can occur either by screenin y 15 combining screeningand ing steps as

described in,anoifigi-advantageoys erabodiment of the,inverption.cthere are Of cyse other measures

for improving the bottom ash quality that take place outside the combustion 20 plant and are to be
seen in particular in a special washing step with and without chemical additives.

S The incompletely and completely sintered bottom ash
can be separated in a screening stage of bottom ash after it
has been discharged from the combustion system (through a
sieve at a grain size of e.g. 2 to 10 mm). Oversize is the
fully sintered bottom ash and undersize is the fraction to

10 be returned. There are various mechanical separating
methods for carrying out this separating process that are

familiar to a person skilled in the art.

Separation can occur either by screening or by
15 combining screening and washing steps as described in

another advantageous embodiment of the invention.

There are of course other measures for improving the
bottom ash quality that take place outside the combustion
20 plant and are to be seen in particular in a special washing

step with and without chemical additives.

The fine fraction having a grain size smaller than 2
to 10 mm is returned to the combustion process. This can be

25 done by adding the fine fraction to the fuel to be fed or by
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The fine fraction having a grain size smaller than 2 to 10 mm is returned to the combustion process.
This can be 25 done by adding the fine fraction to the fuel to be fed or by -13 2 3 MAY 2006 feeding it
directly to the fuel bed. To avoid dust build-up and to provide ease of handling, the fine fraction is
suitably pelletized or briquetted before being returned. 5 A method for treatment of oMb iEsh
residues produced by a combustion plant in accordance with the invention of the second group The
object of the invention of the second group is 10 achieved by technical features described below based
on two_different procedures. A firstprocedre cpnsists,of 2 step inuhich wiet _gombustion residues
coming from a Werf-(%ype dlscﬁarger re 15 mechanically separated into two fractions. The Main

frgction coggigtst%ss quflllyd%f g coarse gre%%ircl)g Pnrclj an tor\{eer_srizle Lragt}if%nd - {‘55 mfisn fraction is Wash_ed
with water drawn from the wet-type discharger, t us separatlngr}lner parts acfhermg to the combustion

residues, andh hey(ashi.2q waler s broughtis e wektyns.dischargen iogether Wil the finer parts

taken up in the washing step. If the water originating in the wet-type discharger is recirculated in this
manner, a good-quality main fraction is

5 A method for treatment of combustion residues produced by a

combustion plant in accordance with the invention of the

second group

The object of the invention of the second group is
10 achieved by technical features described below based on two

different procedures.

A first procedure consists of a step in which wet
combustion residues coming from a wet-type discharger are
15 mechanically separated into two fractions. The main
fraction consists essentially of a coarse fraction and an
oversize fraction. This main fraction is washed with water
drawn from the wet-type discharger, thus separating finer
parts adhering to the combustion residues, and the wash
200 water is brought to the wet-type discharger together with

the finer parts taken up in the washing step.

If the water originating in the wet-type discharger is
recirculated in this manner, a good-quality main fraction is

25 freed, without having to use large quantities of fresh water,
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25 freed, without having to use large quantities of fresh water, -14 2 3 MAY 2006 of the fine parts that
otherwise adhere to the combustion residues and which experience has shown to have an adverse
effect on the quality of main fraction. Consequently, the combustion residues from which the finer
parts have been 5 washed away are of good quality and effectively available as bptgomazshofer
recycling such as for building materials. A second procedure consists of a step in which the wet
combustion residues coming from the wet-type discharger are 10 mechanically separated into two
fractions. The main fraction consists essentially of a coarse fraction and an oversize fraction. This

main fractidh i$ fifst Crihed AN theh vaShad With SFatd izt fomThe WwaAgHE bisdRarger, thus

separating finer L%ts aadr?grivr}g to 1j[lheecrush?dnlg cqlmbusti}?nwrgsigueﬁ,a%%d 'E_yg Wa%h water is brought
to the wetﬂ%é |sc1swarger togejtﬁer With the finer par?sstaieﬂ up i the washlng% ep‘?]ﬁ% second

procedre hisan.adyaniage ofsating fep 70 polltanis. which ave ganiained in he poin fraction

before washing. In this way, these contained pollutants are removed in the washing step. Another

advantage s ahigger, surfacs giithe qrushed materialnwhieh jmproves thepgificiency of washing. This
is particularly important due
S washed away are of good quality and effectively available as

bottom ash for recycling such as for building materials.

A second procedure consists of a step in which the wet

combustion residues coming from the wet-type discharger are

10 mechanically separated into two fractions. The main
fraction consists essentially of a coarse fraction and an
oversize fraction. This main fraction is first crushed and
then washed with water drawn from the wet-type discharger,
thus separating finer parts adhering to the crushed

15 combustion residues, and the wash water is brought to the
wet-type discharger together with the finer parts taken up

in the washing step.

The second procedure has an advantage of setting free
20 pollutants, which are contained in the main fraction, before
washing. In this way, these contained pollutants are
removed in the washing step. Another advantage is a bigger
surface of the crushed material, which improves the
efficiency of washing. This is particularly important due

25 to the porous morphology of the material obtained from the
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25 to the porous morphology of the material obtained from the -15 2 3 MAY 2006 main fraction. The
second procedure is used in the case where a very high quality of combustion residues is requested
or the main fraction has many inclusions of pollutants or the porosity of combustion residues is 5
important. The second procedure is also used in the case where the main fractio@ ef hatogpgsh is
further crushed in the subsequent treatment steps. For example, in the case where the main fraction
(end product) of bottom ash must be crushed in leaching tests in order to determine its quality, 10 it is

favorable to use the second procedure. The crushed and washed main fraction must not be confused
with the finB2 frRctidi G hidst caBs, SIREE Ttk RERTRAENSHh Rds BEEA mBitéd 8r Sidffed, the content
of unburned or leachable pallytants is low, so that these properties are not changed 15 by the

crushing. TH&FEfOré, tHE aift HE LG RIuShedC heESPamYTth thE sEE6hE Protetitire has very different

properties c%mgagecd \é/itlg th 8tt9nrgiashfﬁrnaecftr§%tglo \é\(hicrqahas anh(i:gqlggrétggt of the
above-mentioned po?lutan]fs. Accoraing {0 one embodiment of the invantion of)t%e second group,

the finest fra&i% a tf'@eofEacgi}gg Egl}%@iecq{dgrlm% gﬁeggggifgks%aﬁlg%% grei%onveyed (circulated)
to the combustion process. These fractions are
5 important. The second procedure is also used in the case
where the main fraction of bottom ash is further crushed in
the subsequent treatment steps. For example, in the case
where the main fraction (end product) of bottom ash must be
crushed in leaching tests in order to determine its quality,
10 it 1is favorable to use the second procedure. The crushed
and washed main fraction must not be confused with the fine
fraction. In most cases, since the main fraction has been
melted or sintered, the content of unburned or leachable
pollutants is low, so that these properties are not changed
I5 by the crushing. Therefore, the main fraction crushed
according to the second procedure has very different

properties compared with the bottom ash fine fraction which

has a high content of the above-mentioned pollutants.

20 According to one embodiment of the invention of the
second group, the finest fraction and fine fraction
generated during mechanical separation are conveyed
(circulated) to the combustion process. These fractions are
subjected to the combustion process once more, thus making

25 it possible for them to melt and sinter.
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subjected to the combustion process once more, thus making 25 it possible for them to melt and
sinter. -16 2 3 MAY 2006 Through these measures, the disadvantages of the procedure of prior art
described first (according to which all the combustion residues are sent for recycling even if 5 small
amounts of residues of poorer quality are contained) are avoided. In comparison With ¥4 p?ios art
method described second, the disadvantages of dust evolution and sealing the furnace are avoided.
Moreover, by returning the finest and fine fractions of poorer quality, the percentage 10 of recoverable
combustion residues is further increased, because the returned fine parts are provided with the
opportunity to agglomerate to combustion residues with desired quality either the first time they are

returned or after reﬂler_aé%%hzl b@}p@sreet%ggguyﬁ}% prig art é’ﬁ%ﬂa@g aq.r,‘i%tdaescribgg;‘l s,g},clgnd does not have
t 7

. esS
this advantage because there is no return to the combustion process. g\ccordlng to another

embodimenfaccording to the.first, ,or second proagslire pf the invention gf: the sesopd group, 20 the

main fraction prewashed with water from the wet-type discharger is rinsed with fresh water, and the
discharger Jwatef ydich.gyries relatiyely arge-ameunts of pottutants is washed eyb yvhigh results in

an additional improvement in

5 small amounts of residues of poorer quality are contained)
are avoided. In comparison with the prior art method
described second, the disadvantages of dust evolution and
sealing the furnace are avoided. Moreover, by returning the
finest and fine fractions of poorer quality, the percentage

10 of recoverable combustion residues is further increased,
because the returned fine parts are provided with the
opportunity to agglomerate to combustion residues with
desired quality either the first time they are returned or
after repeatedly being returned. The prior art method

15 described second does not have this advantage because there

is no return to the combustion process.

According to another embodiment according to the first
or second procedure of the invention of the second group,

20 the main fraction prewashed with water from the wet-type
discharger is rinsed with fresh water, and the discharger
water which carries relatively large amounts of pollutants
is washed out, which results in an additional improvement in
the quality of the combustion residues and/or sintered

25 bottom ash. Since fresh water is used to rinse the coarse
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the quality of the combustion residues and/or sintered 25 bottom ash. Since fresh water is used to
rinse the coarse -17 2 3 MAY 2006 fraction, this has an advantage that a certain percentage of the
water coming from rinsing can be conveyed to the flue gas cleaning system without having to be
precleaned because the percentage of pollutants it contains is relatively low. 5 FurtBermdire 20665
embodiment offers an advantage that a certain percentage of the water coming from rinsing can be
supplied to the wet-type discharger. The level in the discharger can be maintained in this way. Since
water is cc%nstartnly carrie% .out with thg déilsci:hargcead coryﬁg%ti%n 10 Eegs?iques th wa%eér Igv%l f'n the

discharger dfr%SS.Lﬂ?é wa (larslek\l/aeﬁhaas to bér?o%pe%leup In"any case. Since the water c%ming from

insing has pedigihle Amounts of salsir, A swlfate, there lsaia danger of pines and pozzles

becoming clogged. 15 According to the secon nce with the invention of the

second gropp, eé’@@éfntbﬁdnéi?sﬁﬁaé}ﬁo@i%%ﬁ@st?ak}jgﬁd)e%e%é%f’éQ‘i%r_a?f?@d( ragtion {pgrmally
contains much scrap metal) after the first separation step 20 has been carried out, the oversize coarse
fraction is futherseparateddn ammgehanical.separatiolciteRihs is relatively low.

5 Furthermore, this embodiment offers an advantage that a
certain percentage of the water coming from rinsing can be
supplied to the wet-type discharger. The level in the
discharger can be maintained in this way. Since water is
constantly carried out with the discharged combustion

10 residues, the water level in the discharger drops. The
water level has to be topped up in any case. Since the
water coming from rinsing has negligible amounts of calcium
and sulfate, there is no danger of pipes and nozzles
becoming clogged.

15

According to the second procedure in accordance with
the invention of the second group, even if the main fraction
contains a high percentage of oversize fraction (normally
contains much scrap metal) after the first separation step

20 has been carried out, the oversize coarse fraction is
further separated in a mechanical separation step in
accordance with still another embodiment of the invention.

Metals are separated by a magnetic separator.

25 In an embodiment of the invention of the second group,
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accordance with still another embodiment of the invention. Metals are separated by a magnetic
separator. 25 In an embodiment of the invention of the second group, -18 2 3 MAY 2006 as an
example, the grain size is specified so as to be smaller than 2 mm for the finest fraction, not smaller
than 2mm and smaller than 8 mm for the fine fraction, not smaller than 8 mm and &mafé¥ t#8h 32 mm
for the coarse fraction, 5 and not smaller than 32mm for the oversize fraction. These values are
provided to act as a guideline for better understanding of the invention. Obviously, each fraction
contains a certain percentage of finer fraction subordinate to jtfelf S Ion%[as this L%%:centage 5

negligible.iﬁ l%ba‘“?l?,afﬁ% ie f?&&io%r\ﬁi}ﬁlasg]rezﬁ sive SRatier Hish 860dB Mt ich comes

directly frogmtgfldé%chﬁﬁ%er, Zshrglhjlc%(?%ef%@glyfb% éest;érnrerd tgttglg Igprp}b&gtiggﬁ gi(iceegstgg%ause of its
unfavorablé properties. A'thé second 15 procedlure, a crushed main fraction aving grain sizes

comparablg fg those ofthe fine fiaclipnds yiglded, and the ;crushed majn, fraction. has, aych, better
quality, so that it can be used as a building material. 20 For example, in the second procedure, if a
cut-off poiptaf3Zmm issehserved farthefisst coarsgseRAation. coarse fraction,

5 and not smaller than 32mm for the oversize fraction. These
values are provided to act as a guideline for better
understanding of the invention. Obviously, each fraction
contains a certain percentage of finer fraction subordinate
to itself as long as this percentage is negligible.

10

Usually, the fine fraction with a grain size smaller
than about 8 mm, which comes directly from the discharger,
should preferably be returned to the combustion process
because of its unfavorable properties. In the second

15 procedure, a crushed main fraction having grain sizes
comparable to those of the fine fraction is yielded, and the

crushed main fraction has much better quality, so that it

can be used as a building material.

20 For example, in the second procedure, if a cut-off
point of 32 mm is observed for the first coarse separation
step, i.e. 1f the oversize fraction is separated, it is
recommended that a second mechanical step, for example, with
a cut-off point of 8 mm be provided with all parts smaller

25 than 8 mm being returned to the combustion process.
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step, i.e. if the oversize fraction is separated, it is recommended that a second mechanical step, for
example, with a cut-off point of 8 mm be provided with all parts smaller 25 than 8 mm being returned
to the combustion process. -19 2 3 MAY 2006 In order to obtain as large a fraction as possible for
recycling, according to still another embodiment of the invention of the second grou;? % iMAS 88l that
the coarse 5 fraction separated from the main fraction is mixed with the crushed combustion residues
produced by the size reduction step (using a crusher, rock drill, etc.) for the oversize fraction. In this
case, it is advisable to subject this first mixed fraction to mechanical separation to remove 10 particles
with an unfavorable grain size because grain sizes that are undesirable in terms of further recycling

and which are for gyamplgdg e fetyned.io the gapbustionpiacess gL dying size reduction. 15

If the combustion residues are to be prepared for a particularly interesting area of appli catlon in the

manufacture.of basgs for rpad-copstryction dhe materjal. aust bercompactible, This,is virtually
impossible to achieve without fine fraction (which has a grain size, for 20 example, not smaller than 2
mm and smallesthan 8 nm as, deserbediagevr)p fFon this kraseg; itds recommended that ae
5 fraction separated from the main fraction is mixed with the
crushed combustion residues produced by the size reduction
step (using a crusher, rock drill, etc.) for the oversize
fraction. 1In this case, it is advisable to subject this
first mixed fraction to mechanical separation to remove
10 particles with an unfavorable grain size because grain sizes
that are undesirable in terms of further recycling and which

are for example to be returned to the combustion process

occur during size reduction.

15 If the combustion residues are to be prepared for a
particularly interesting area of application in the
manufacture of bases for road construction, the material
must be compactible. This is virtually impossible to
achieve without fine fraction (which has a grain size, for

20 example, not smaller than 2 mm and smaller than 8 mm as
described above). For this reason, it is recommended that a
part of the coarse fraction be subjected to a size reduction
step in order to deliberately ensure the presence of this
necessary fine fraction. Thus, it is not left to chance to

25 see that the percentage of this grain size occurring is
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part of the coarse fraction be subjected to a size reduction step in order to deliberately ensure the
presence of this necessary fine fraction. Thus, it is not left to chance to 25 see that the percentage of
this grain size occurring is -20 2 3 MAY 2D06 sufficient. Advantageously, about 30% by weight of the
coarse fraction is subjected to this size reduction step. The resultant fine and finest 2r§/cm9ﬁs7£9é
mixed with the coarse fraction to form a second mixed fraction. Preferably, 5 70% by weight of the
mixed fraction intended for road construction is made up of a coarse fraction. In this second mixed
fraction, theéPredominant grain size is Iarglgr than 8 mm, and experience has sfown that 10 these

components havE i qualit) HERBSEHS I ety el Wowever & 18 perderitagd With a grain size not

smaller than 2 mm §rr1d SEnaIIer than %gmm i%Q%"%ﬁ?%{ﬁin order to ensure . the above-mentioned
I

compactibﬁict)ya of the reSidués for road “construction. 1 ééortsjllnzgetors% ua%%%ﬁenr esrﬁggdiment of the

invention gfthe second graup, fhe segand mixed fr?‘%@?ﬂtif‘o‘%ass@éje with.yatey, from thg wet-type

discharger and the first mixed fraction is separated. In this case, the parts under 2-mm 20 grain size,

which oftep capry pagticylarly,sevete polant second mixed fraction. Preferably,

5 70% by weight of the mixed fraction intended for road

construction is made up of a coarse fraction.

In this second mixed fraction, the predominant grain
size i1s larger than 8 mm, and experience has shown that
10 these components have the quality necessary for recycling.
However, a low percentage with a grain size not smaller than
2 mm and smaller than 8 mm is necessary in order to ensure
the above-mentioned compactibility of the residues for road
construction.
15
According to still another embodiment of the invention
of the second group, the second mixed fraction is washed
with water from the wet-type discharger and the first mixed
fraction is separated. In this case, the parts under 2-mm
20 grain size, which often carry particularly severe pollutant
burdens, can be separated surely from the recoverable

residues.

This wash water can advantageously be conveyed to the

25 wet-type discharger as has already been explained in another
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burdens, can be separated surely from the recoverable residues. This wash water can
advantageously be conveyed to the 25 wet-type discharger as has already been explained in another
-21 2 3 MAY 2006 context. By returning water in this manner, the consumption of fresh water can be
made as low as possible. It is recommended that the separated metals be 5 subje@ed ka¥a 2Bg&hing
step using water from the discharger so that any combustion residues adhering can be washed off.
Advantageously, a screening step is used to mechanically separate the fractions. 10 Addition of
precipitating agents for soluble heavy metals to the water in the discharger is extremelg helpful in

increasing 98 g &ty ofithe F8&VEred Bottbbdtion TesiitiBs "EBRSEquentl§, (FRls Wdgvy Metals can

be separated by the addition of precipitating agents. 15 A method for treatment of combustion
residues produbEd By & Tontbustion Piafdf csrdhnte WithtRE Siveriion of the third group The

above-described object is achieved by a method of 20 the invention of the third group described
below based on two different methods.

It is recommended that the separated metals be
5 subjected to a washing step using water from the discharger
so that any combustion residues adhering can be washed off.
Advantageously, a screening step is used to mechanically

separate the fractions.

10 Addition of precipitating agents for soluble heavy
metals to the water in the discharger is extremely helpful
in increasing the quality of the recovered combustion
residues. Consequently, these heavy metals can be separated
by the addition of precipitating agents.

15

A method for treatment of combustion residues produced by a

compustion plant in accordance with the invention of the

third group

The above-described object is achieved by a method of
20 the invention of the third group described below based on

two different methods.

The first of these methods consists, according to the
invention, of running the combustion control system in such

25 a way that the combustion residues are sintered and/or
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The first of these methods consists, according to the invention, of running the combustion control
system in such 25 a way that the combustion residues are sintered and/or -22 2 3 MAY 2006 melted
into bottom ash beforehand on the fuel bed of the main combustion zone, of quenching the entirety of
the generated combustion residues in a wet-type discharger and subsequently tak?n\?; HEM 280 of the
discharger, of first 5 separating the wet combustion residues coming from the wet- type discharger
through a mechanical separation step into two fractions, of subsequently washing the main fraction,

essentiall consisting of 8 Goarse fraction and an gyersize fragtion, with watey drguin from the
wet-type discharger, 10 thus separating finer parts adhering to the combustion residués, and of

conveying he, wash water tpgether with the finer parts takep up.during the washing step to the

wet-type discharger. 15 This first method is useful when it can be assumed that the recyclable main

fraction coptains.a pedligible, Rercentaga-afipplutants that can e, washed oub for.example, salts or
heavy metals. 20 The invention of the third group mainly has two technical features. A first technical
feature inclydBS &quent 1y taking them out of the discharger, of first
5 separating the wet combustion residues coming from the wet-
type discharger through a mechanical separation step into
two fractions, of subsequently washing the main fraction,
essentially consisting of a coarse fraction and an oversize
fraction, with water drawn from the wet-type discharger,
10 thus separating finer parts adhering to the combustion
residues, and of conveying the wash water together with the

finer parts taken up during the washing step to the wet-type

discharger.

15 This first method is useful when it can be assumed
that the recyclable main fraction contains a negligible
percentage of pollutants that can be washed out, for example,

salts or heavy metals.

20 The invention of the third group mainly has two
technical features. A first technical feature includes a
combustion control system, and a second technical feature
includes mechanical treatment of the residues generated by
the combustion process. O0Of these, the second technical

25 feature includes two different methods depending on the fuel
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combustion control system, and a second technical feature includes mechanical treatment of the
residues generated by the combustion process. Of these, the second technical 25 feature includes
two different methods depending on the fuel -23 2 3 MAY 2006 composition. The combustion control
included in the first technical feature is common to both of the following two methodg i fAersaggof the
mechanical treatment of residues, and is based on the combustion process on the grate implemented
in such a way that sintering or melting takes place on the grate in the main combustion zone, and on
returning the combu%tion residues that are not yet sintered or molten, so that the 10 required level of
sintering aﬁgfé??nse]ltlrllgogan be achieved on the second or third attempt. The term "fully sintered
bottom ash" means a material that consists of sintered and/or molten chunks typically 15 having a
grain size of at least 8 mm, for example. These chunks consist of combustion residues from refuse

that agglomeratesithrouglygomplels, oraifaceimelting, ibe sinjerad.and{oramolten Ghynks preferably

have a 20 porous structure due to gas release during sintering or melting. The possible porosity of

fully sintered hetiem ash is-teds attdbyed o gre fact thal the femperafie i the,ds in

5 terms of the mechanical treatment of residues, and is based
on the combustion process on the grate implemented in such a
way that sintering or melting takes place on the grate in
the main combustion zone, and on returning the combustion
residues that are not yet sintered or molten, so that the

10 required level of sintering and/or melting can be achieved

on the second or third attempt.

The term “fully sintered bottom ash” means a material
that consists of sintered and/or molten chunks typically
15 having a grain size of at least 8 mm, for example. These
chunks consist of combustion residues from refuse that

agglomerates through complete or surface melting.

The sintered and/or molten chunks preferably have a
20 porous structure due to gas release during sintering or
melting. The possible porosity of fully sintered bottom ash
is to be attributed to the fact that the temperature of the
molten ash on the fuel bed is not high enough to bring about
adequately low viscosity, and pores remain after gas bubbles

25 are driven out by a process similar to the publicly known

-24 -



molten ash on the fuel bed is not high enough to bring about adequately low viscosity, and pores
remain after gas bubbles 25 are driven out by a process similar to the publicly known -24 2 3 MAY
2006 bubble removing process in glassmaking. There lies a difference between the fylly sintered
bottom ash and typical vitrified bottom ash obtained by a downstream high- temper tléré‘ﬁéaﬁQ%nt
method using a refractory-lined 5 crucible furnace or other melting units. Refuse constituents, such as
glass or metals, which travel through the grate virtually unaffected by the combustion process are in
the stricter SE{@Z of the word 10 neither mejted nor sintered on the fuel befﬁjaHowever, the fully

sintered b&StSHR a3h TAN CoHEEN RLRH Giass O A " THESY condfittithits Mave the requisite

characteristics in _terms of burnout and le le pollutants., 15 The term "sintering" is described as a
el R B o B e B R DR e e e o

the following, therefore. Jhe teym -Sipterogused e sense of ‘sufaequmeling or melting together

of particles" often extends beyond its 20 common scientific usage. The chunks yielded by sintering of

fully sintered hottomash-may becmelied gompletely ormpatiallfract o ry-1ined

5 crucible furnace or other melting units.

Refuse constituents, such as glass or metals, which
travel through the grate virtually unaffected by the
combustion process are in the stricter sense of the word

10 neither melted nor sintered on the fuel bed. However, the
fully sintered bottom ash can contain such glass or metals.
These constituents have the requisite characteristics in

terms of burnout and leachable pollutants.

15 The term “sintering” 1s described as a “specilal case
of melting and solidification”, according to literature
(before-mentioned Hammerli). In the following, therefore,
the term “sintering” used in the sense of “surface melting
or melting together of particles” often extends beyond its

20 common scientific usage. The chunks yielded by sintering of
fully sintered bottom ash may be melted completely or

partially.

The bottom ash constituents that are not sintered

25 and/or melted are defined as residual bottom ash. The
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The bottom ash constituents that are not sintered 25 and/or melted are defined as residual bottom ash.
The -25 2 3 MAY 2006 residual bottom ash is characterized by a small grain size, a high loss on
ignition, and a high percentage of leachable pollutants, as compared with the fully sintered bottom
ash. 5 This invention focuses on sintering and/or melting the combustion residues akeadyawiigson
the fuel bed of the main combustion zone, which has not been considered possible up to now. Itis, in
actuality, extremely detrimental to mechanical combustion grates if liquid bottom ash gets 10 between
individual grate bars or other moving parts of the grate. For this reason, melting of the bottom ash on
the grate K&SheeR vbidbl Adxdie has Herhaakes 56 fattbie 2melfing pdiftedithe béftom ash is
not reached on the fuel bed. 15 With the method of the invention of the third group, the sintering
and/or mefing PPdce<sSotcars indhétubper BBFhéd. P reB8N T thRSs Watthe gréktest heat
impact occurzL rom above through radiat;gn of flame body and 20 the temperature of material lying

directly onffe GFat8taR’ b8 ket iBReT front bafdow" ag&ﬁiéycofdlé}t(ﬁ]rr% R He#MhsT tiRderfire air

than is the case for the top of the

5 This invention focuses on sintering and/or melting the
combustion residues already while on the fuel bed of the
main combustion zone, which has not been considered possible
up to now. It is, in actuality, extremely detrimental to
mechanical combustion grates if liquid bottom ash gets

10 between individual grate bars or other moving parts of the
grate. For this reason, melting of the bottom ash on the
grate has been avoided and care has been taken so that the
melting point of the bottom ash is not reached on the fuel
bed.

15

With the method of the invention of the third group,
the sintering and/or melting process occurs in the upper
fuel bed. The reason for this is that the greatest heat
impact occurs from above through radiation of flame body and

20 the temperature of material lying directly on the grate can
be kept lower from below by adding colder (in relative
terms) underfire air than is the case for the top of the
fuel bed. Since not all combustion residues can be
converted to fully sintered bottom ash of the requisite

25 quality when regulating combustion in this way, the

226 -



fuel bed. Since not all combustion residues can be converted to fully sintered bottom ash of the
requisite 25 quality when regulating combustion in this way, the -26 2 3 MAY 2006 combustion
residues that do not yet have the characteristics of fully sintered bottom ash are returned to the
combustion process. 5 No additional external energy source is required to achieve th& 3wteriiih
and/or melting process on the fuel bed. The obtained quality of bottom ash corresponds largely to
that obtained by products with which a person skilled in the art is familiar from the well-known
downstream thermal high 10 temperature processes for melting and vitrification. Units such as a

rotary kiln, CYOGBRUAACES ahd Wesitind @hafiBel re \REd PA YiajbF Bisah¢artals ot fieseknown
methods, haowever, is the need for very complex additional units and high energy consumption they

have. The fHiventior bf e 8 Tt GOt p oI thi Srobfirt FaH cdr? prodfuce Bouant 48K having

guality approximately similar to that of the bottom ash obtained by the known methods. In the
above-desgribed first method regarding 20 mechanical treatment, if the water originating in the wet-
type discharger is recirculated, the good-quality main fraction is freed, without having to use large
guantities of

5 No additional external energy source is required to
achieve the sintering and/or melting process on the fuel bed.
The obtained quality of bottom ash corresponds largely to
that obtained by products with which a person skilled in the
art is familiar from the well-known downstream thermal high-

10 temperature processes for melting and vitrification. Units
such as a rotary kiln, crucible furnace, and melting chamber
are used. A major disadvantage of these known methods,
however, is the need for very complex additional units and
high energy consumption they have. The invention of the

15 third group solves this problem, and can produce bottom ash
having quality approximately similar to that of the bottom

ash obtained by the known methods.

In the above-described first method regarding
20 mechanical treatment, if the water originating in the wet-
type discharger is recirculated, the good-quality main
fraction is freed, without having to use large quantities of
fresh water, of the fine parts that otherwise adhere to the
combustion residues and which experience has shown to have

25 an adverse effect on the quality of the main fraction.
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fresh water, of the fine parts that otherwise adhere to the combustion residues and which experience
has shown to have 25 an adverse effect on the quality of the main fraction. -27 2 3 MAY 2006
Consequently, the combustion residues from which the finer parts have been washed away are of
good quality and effectively available as bottom ash for recycling. 5 In the second ride2higvthabds
suitable for treatment of combustion residues containing much pollutants that can be washed out, for
example, salts or heavy metals, the object is achieved by running the combustion control system in
such a way that the combustion residues are sintered and/or 10 melted beforehand into bottom ash
on the fuel BRATIIHE "hairy cARBustiSiPZbTEL By giemtRINGShE Erifiret) bE thet fenéidt8d combustion

residues in the wet-type discharger and subsequently taking them out of the discharger, by first
separating ®R& et Lo uREER réddheScarimy 7R thE Wit 8 Histhafd¥t through a mechanical

separation s%eﬁ) intq th fractioni (Ehle separated main frggti n, essentially consisting of a coarse
fraction an& ahvetdize frattion, & subjédted ©& A& Fatiuctibn S8p’and ¥then washed with water

drawn from the wet-type discharger), and by conveying 20 the wash water together with the fine parts
taken up during the washing step to the wet-type discharger. As a result of

5 In the second method that is suitable for treatment of
combustion residues containing much pollutants that can be
washed out, for example, salts or heavy metals, the object
is achieved by running the combustion control system in such
a way that the combustion residues are sintered and/or

10 melted beforehand into bottom ash on the fuel bed of the
main combustion zone, by quenching the entirety of the
generated combustion residues in the wet-type discharger and
subsequently taking them out of the discharger, by first
separating the wet combustion residues coming from the wet-

15 type discharger through a mechanical separation step into
two fractions (the separated main fraction, essentially
consisting of a coarse fraction and an oversize fraction, is
subjected to a size reduction step and is then washed with
water drawn from the wet-type discharger), and by conveying

20 the wash water together with the fine parts taken up during
the washing step to the wet-type discharger. As a result of
crushing the main fraction, the pollutants trapped in the
larger particles in the combustion residues can be washed
out in the subsequent washing step, and thus separated from

25 the recyclable main fraction. In this way, a high
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crushing the main fraction, the pollutants trapped in the larger particles in the combustion residues
can be washed out in the subsequent washing step, and thus separated from 25 the recyclable main
fraction. In this way, a high -28 2 3 MAY 2006 percentage of the residues can be rf%o)(%fd as
reusable bottom ash despite the fact that much pollutants are contained in theseTesi sz,n\%thout
having to expect large- scale washing out of pollutants later on. 5 In the above-described second
method as well, the combustion control included in the first technical feature of this invention is
carried out before mechanical treatment. to According to a significantly advantageous embodiment of
the combu%@diﬁﬁﬂ’%y%ﬁWa&%?&%ﬁﬁﬂwg’%éﬁéa‘ﬁ 15€ ivenfisH St Ihderfire air is
subject to oxygen enrichment according to the quality of wastes to be burned (refuse quality) so that
the contenPs¥ g%@fﬁeﬁ%ll %%%h?%s‘ig%o%&? VB% e,%?g?érgﬁ)ﬁ; ba%8'3086 BYSolume. Also,

according to a tcurther gdvantggeous embo&iiment, theC underff'lre air is preheated to about 100 to 400C.
contaline in ese resi U?hs d/\ll hout av1n%.to eépec areqe—
These measurés may be used singly or fogether depending on the tircumstance. The temperature of

the fuel bed (typically, sgp-l;%u%%l@yg@, E’Qicﬂl'ﬁ A fupction of fugl characteristics,

5
In the above-described second method as well, the
combustion control included in the first technical feature
of this invention 1s carried out before mechanical treatment.
10 According to a significantly advantageous embodiment

of the combustion control system in accordance with the
method of this invention, the underfire air is subject to
oxygen enrichment according to the quality of wastes to be
burned (refuse quality) so that the content of oxygen is

15 about 25 to 40% by volume, preferably 25 to 30% by volume.
Also, according to a further advantageous embodiment, the
underfire air is preheated to about 100 to 400°C. These
measures may be used singly or together depending on the
circumstance. The temperature of the fuel bed (typically,

20 refuse layer), which i1s a function of fuel characteristics,

is preferably set at 1000 to 1400°C.

All combustion control measures for achieving desired
conditions at which the combustion residues are transformed

25 into sintered and/or molten bottom ash are chosen in such a
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is preferably set at 1000 to 1400C. All combustion control measures for achieving desired conditions
at which the combustion residues are transformed 25 into sintered and/or molten bottom ash are
chosen in such a -29 2 3 MAY 2006 way that a certain percentage of fully sinteredi)gttm (for
example, about 25 to 75% by weight of the entire amount of combustion residues) is present.’In this
way, it is ensured that there is sufficient non-melting material on the 5 fuel bed of main combustion
zone to surround the melting ash, so that this measure does not adversely affect the mechanical
grate parts. In a further advantageous embodiment of the invention, 10 fly ash is returned to the

combustioHPfole s’ TRisTRF4éh ieabes Tre iy Bed todether with bifbtdti&t 558BnaSE introduced

to a downstream fluenc_gafgllter \kélat e?gllgr. Tyg%selgond featrl%e of the mventéon of the thlrcjagroup, 15

. I, exa abpu . wel of the entire amou
that is, the 8¢hanical treatment of combustionrésidtie indll mg%wo metho SIS caffied out as

descr_ibed Q%I_ogvo Agcording tq. ne glrl%bsqdirgg_nt ?rfetggrilr%v.entionn of the t»pgdlgr%%p,itge fingst fraction
and fine fraction generated 20 during mechanlcg separation are conveyed to the combustion process.

These fracfigng are;subjgetedyi the LomAYstgn ;IACESR,ANGR MO &, fhiS MAKING it possiple for them

to melt

5 fuel bed of main combustion zone to surround the melting ash,
so that this measure does not adversely affect the

mechanical grate parts.

In a further advantageous embodiment of the invention,
10 fly ash is returned to the combustion process. This fly ash
leaves the fuel bed together with combustion gas and is

introduced to a downstream flue gas filter via the boiler.

The second feature of the invention of the third group,
15 that is, the mechanical treatment of combustion residues

including two methods, is carried out as described below.

According to one embodiment of the invention of the
third group, the finest fraction and fine fraction generated
20 during mechanical separation are conveyed to the combustion
process. These fractions are subjected to the combustion
process once more, thus making it possible for them to melt

and sinter.

25 Through these measures, the disadvantages of the
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and sinter. 25 Through these measures, the disadvantages of the -30 2 3 MAY 2006 procedure of prior
art described first (according to which all the combustion residues are sent for recycling even if small
amounts of residues of poorer quality are contained) are avoided. In comparisoni;\ét%e rior art
method 5 described second, the disadvantages of dust evolution and sealing the“flrnace E)qu@:lusion of
air) are avoided. Moreover, by returning the finest and fine fractions of poorer quality, the percentage
of recoverable combustion residues is further increased, since the returned fine parts 10 are provided
with the opportunity to ag%lome,rate to combustion residues with desired quality either the first time

they are reétihed Ot ate? fepdatedy Hemd fetdntds The'fridr arffretiol-88scribelisEcond does not

have this gt{i a t%%e ggc%l{lsse tglerrle isenol ée&grsn torth chn]cbugign rlg CJoroEei\ss. Accgrdin%to another
embodiment of the invention of “the third group, thé Tain Traction prewgﬁwecfl\%itﬁ‘\fva?erjfrom the

wet-type disgharger, o (iased with flesh yyater. and e 20,disehayger water whigh gaies relatively
: _ : _

[S] .
large amounts of pollutants is washed out, whi esuﬁs In an additional improvement in the quality of
thecombug@gwg%%q%%%ﬁnd@% comparison with the prior art method

5 described second, the disadvantages of dust evolution and
sealing the furnace (inclusion of air) are avoided.
Moreover, by returning the finest and fine fractions of
poorer quality, the percentage of recoverable combustion
residues is further increased, since the returned fine parts

10 are provided with the opportunity to agglomerate to
compbustion residues with desired quality either the first
time they are returned or after repeatedly being returned.
The prior art method described second does not have this
advantage because there is no return to the combustion

15 process.

According to another embodiment of the invention of
the third group, the main fraction prewashed with water from
the wet-type discharger is rinsed with fresh water, and the

20 discharger water which carries relatively large amounts of
pollutants is washed out, which results in an additional
improvement in the quality of the combustion residues and/or
sintered bottom ash. Since fresh water is used to rinse the
coarse fraction, this has an advantage that at least a

25 certain percentage of the water coming from rinsing can be
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sintered bottom ash. Since fresh water is used to rinse the coarse fraction, this has an advantage that
at least a 25 certain percentage of the water coming from rinsing can be -31 23 MAY 2006 conveyed
to the flue gas cleaning system without having to be precleaned because the percentage of pollutants
it contains is relatively low. Furthermore, this embodiment offers an advantage tiZad adzagipg certain
percentage of 5 the water coming from rinsing can be supplied to the wet- type discharger. The level
in the discharger can be maintained in this way. Since water is constantly carried out with the
discharged combustion reséE ues, Te water level in the dischar%gr dr(gé?. The water level has to be

topped 10 SBWSW asé. Sifice {heu\?/agearsco%%i(ﬁarﬁlo%riﬁgi% s"h ?gLflglehaE%T\\f&ﬂ]r%s%?calcium and

sulfate, there is_no cianagnergfgiges and n%zzles becoming clogged. { thce seccond method of
. . Th A T .
mechanlc:F teregtﬁecnteacc%rdmg 1510 this inv r?tﬁacne,%v%ﬁelft e rﬁé)mq’f}lac%gnscohtalns a high

percentage_of Quersize fractign (ormally cantainsymych, Scran metal) aftec ihe firs separation step

has been carried out, the coarse fraction is further separated in a mechanical separation step in
accordance, with still another Z0-embodiment.of the invention.Metals,are-separatedby,g magnetic

separator.

5 the water coming from rinsing can be supplied to the wet-
type discharger. The level in the discharger can be
maintained in this way. Since water is constantly carried
out with the discharged combustion residues, the water level
in the discharger drops. The water level has to be topped

10 up in any case. Since the water coming from rinsing has

negligible amounts of calcium and sulfate, there is no

danger of pipes and nozzles becoming clogged.

In the second method of mechanical treatment according
15 to this invention, even if the main fraction contains a high
percentage of oversize fraction (normally contains much
scrap metal) after the first separation step has been
carried out, the coarse fraction is further separated in a
mechanical separation step in accordance with still another
20 embodiment of the invention. Metals are separated by a

magnetic separator.

In an embodiment of the invention of the third group,
for example, the grain size is specified so as to be smaller

25 than 2 mm for the finest fraction, not smaller than Z2mm and
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In an embodiment of the invention of the third group, for example, the grain size is specified so as to
be smaller 25 than 2 mm for the finest fraction, not smaller than 2mm and -32 2 3 MAY 2006 smaller
than 8 mm for the fine fraction, not smaller than 8 mm and smaller than 32 mm for the coarse fraction,
and not smaller than 32mm for the oversize fraction. These values are provided t@@egtMsyazmgdeline
for better understanding 5 of the invention. Obviously, each fraction contains a certain percentage of
finer fraction subordinate to itself as long as this percentage is negligible. The fine fraction coming
directly from the_discharger and with a grain size not smaller than 2mm and smaller than 8 mm is the
part of 10 tHaohiBustidnrefidliBs f0dt is Prefbrdbly fetaimetiaB th& CortBiistibh prbBass. ©n the other
hand, the grain siée Sorgafﬂeepar%né:rlludg in th%]ggaig size distributi%n of Lc)ottom ash obtained as a

i Hsadbhd Mathod corrssponts 16 Hé §rain size of the

result of the crushing procedure according to

15 fine fraction su lied dire %fro the discharger, and this fine part has favorable quality suitable
for recyclinSgITIaTlheérjgfo%rg?trrl]e%ignempa%r]?gf g?&%hgg %8’[$tcl)rzneas rl’%crgtlegrr%d tE:I)%l aessae hi\(_f:j%ic?ueaﬁity fine

fraction. 20, Ear exaple. i the seeondmethgd; i 21c4i:0fRaint, of 32 M, i obserygd farthe first

coarse separation step,

5 of the invention. Obviously, each fraction contains a
certain percentage of finer fraction subordinate to itself
as long as this percentage is negligible. The fine fraction
coming directly from the discharger and with a grain size
not smaller than 2mm and smaller than 8 mm is the part of

10 the combustion residues that is preferably returned to the
compustion process. On the other hand, the grain size of
fine part included in the grain size distribution of bottom
ash obtained as a result of the crushing procedure according
to the second method corresponds to the grain size of the

15 fine fraction supplied directly from the discharger, and
this fine part has favorable quality suitable for recycling.
Therefore, the fine part of crushed bottom ash is referred

to as a high-quality fine fraction.

20 For example, in the second method, if a cut-off point
of 32 mm is observed for the firgt coarse separation step,
i.e. if the oversize fraction is separated, it is
recommended that a second mechanical step, for example, with
a cut-off point of 8 mm be provided with all parts smaller

25 than 8 mm being returned to the combustion process.
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i.e. if the oversize fraction is separated, it is recommended that a second mechanical step, for
example, with a cut-off point of 8 mm be provided with all parts smaller 25 than 8 mm being returned
to the combustion process. -33 2 3 MAY 2006 It is recommended that metal be separated from the
main fraction to prevent mechanical separating devices from being damaged by | rge%'] C@ﬁ of scrap
metal. 5 Not only large pieces of scrap metal but also other metal parts are freed from the main
fraction containing an undersize fraction, that is, a coarse fraction smaller than 32 mm. Such metal
parts can be used for a separate 10 recycling process. Depending on the procedure and type of
recycling intended for use of the generated combustion residues, it may be expedient to remove

metal separately from the 15 oversize fraction and the coarse fraction. If the combustion residues are
to be used in road donsEugfsirBrexsplelft is RidetdmERdEE Rist i€ dversiFe frastion be
subjected to a further size reduction 20 step after metal parts larger than 32 mm, which are less suited

for this purPdsE. HaR Bt rerfiowdd Vit tHe BcoriThEthbdS fPardRt 10 8b R AS fifgd T

being damaged by large pieces of scrap metal.

Not only large pieces of scrap metal but also other
metal parts are freed from the main fraction containing an
undersize fraction, that is, a coarse fraction smaller than
32 mm. Such metal parts can be used for a separate

10 recycling process.

Depending on the procedure and type of recycling
intended for use of the generated combustion residues, it
may be expedient to remove metal separately from the

15 oversize fraction and the coarse fraction.

If the combustion residues are to be used in road
construction, for example, it is recommended that the
oversize fraction be subjected to a further size reduction

20 step after metal parts larger than 32 mm, which are less

suited for this purpose, have been removed.

In the second method, in order to obtain as large a
fraction as possible for recycling, according to still

25 another embodiment of the invention of the third group, it
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fraction as possible for recycling, according to still 25 another embodiment of the invention of the third
group, it -34 2 3 MAY 2006 is logical that the coarse fraction separated from the main fraction is
mixed with the crushed combustion residues produced by the size reduction step for the oversize
fraction to form a first mixed fraction. In this case, it 5 is advisable to subject this firs€ MiMAY f28ftion to
mechanical separation to remove particles with an unfavorable grain size because grain sizes that are
undesirable in terms of further recycling and which are for example to be returned to the combustion

process occur }0 dﬂr:igg sé e rtedwcf:tGion. I(fatpseeco rbustti.()(glnressiedue;a re 1o Peéanrle %rednfori%
particularlyliﬁtergg’ung area of aptp icationinToad " ESnstitiction: the material Mist b& co‘f’hpactible. This

is 15 V|rtuay¥ %rg@%%bllestomacglee ewVi/I{LJ%OLg}];IQe grraucg n Wélg)cm Qa% agrain siz Ufgg_example, not
smaller than 2 mm and smaller than 8 mm as described above). For this reason, it is recommended

that part of fhe coarse fractiqnbe sybjected, 1.3 sizeedyction sigpdn ardsrtp deliberately ensure the
20 presence of this necessary fine fraction. Thus, it is not left to chance to see that the percentage of
this grain size, oeguiingds syticient FAdvantagequslys 8bout 38% byn this case, it
5 1is advisable to subject this first mixed fraction to
mechanical separation to remove particles with an
unfavorable grain size because grain sizes that are
undesirable in terms of further recycling and which are for

example to be returned to the combustion process occur

10 during size reduction.

If the combustion residues are to be prepared for a
particularly interesting area of application in road
construction, the material must be compactible. This is

15 virtually impossible to achieve without fine fraction (which
has a grain size, for example, not smaller than 2 mm and
smaller than 8 mm as described above). For this reason, it
is recommended that part of the coarse fraction be subjected
to a size reduction step in order to deliberately ensure the

20 presence of this necessary fine fraction. Thus, it is not
left to chance to see that the percentage of this grain size
occurring is sufficient. Advantageously, about 30% by
weight of the coarse fraction is subjected to this size
reduction step. The resultant fine and finest fractions are

25 mixed with the coarse fraction to form a second mixed
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weight of the coarse fraction is subjected to this size reduction step. The resultant fine and finest
fractions are 25 mixed with the coarse fraction to form a second mixed -35 2 3 MAY 2006 fraction.
Preferably, 70% by weight of the mixed fraction intended for road construction is madf éjpw%c?@gse
fraction. In this second mixed fraction, the predominant grain 5 size is larger than 8 mm, and
experience has shown that these components have the quality necessary for recycling. However, a
low percentage with a grain size not smaller than 2 mm and smaller than 8 mm is necessary in order
to ensure the abgve-mentioned compactibility of the residues for road 10 construction. According to
still another siBodifient 8Fﬁ1feeiﬁeéﬂﬁ’dn of thethirdegrdlp, fhe Stont iied Fradfion ¥ washed with
water fromitgg e\2/\I/1e&-et}§pefgischar r ggrq S‘Flg% firsct.lmixed S:L5 nfé%dion is P??parated.eln {his cgie)hthe parts

. O Uuc! n,. 1 e coars rac .
under 2 mm  grain Size, which 6ften carry paﬁlcuParly severe pohll?ta burdaens, can e Separated

surely from the recoverable residues. 20 This wash water can advantageously be conveyed Lo the
wet-type discharger as has already been explained in another context. By returning water in this

manner, the consumption; of fiesh watef;canPe-madeaowas PessitlEni nant grain
5 size is larger than 8 mm, and experience has shown that
these components have the quality necessary for recycling.
However, a low percentage with a grain size not smaller than
2 mm and smaller than 8 mm is necessary in order to ensure
the above-mentioned compactibility of the residues for road

10 construction.

According to still another embodiment of the invention
of the third group, the second mixed fraction is washed with
water from the wet-type discharger and the first mixed

15 fraction is separated. 1In this case, the parts under 2 mm
grain size, which often carry particularly severe pollutant
burdens, can be separated surely from the recoverable

residues.

20 This wash water can advantageously be conveyed to the
wet-type discharger as has already been explained in another
context. By returning water in this manner, the consumption

of fresh water can be made as low as possible.

25 It is recommended that the separated metals be
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25 It is recommended that the separated metals be -36 2 3 MAY 2006 subjected to a washing step
using water from the discharger so that any combustion residues adhering can be washed off.
Advantageously, a screening step is used to mechanically separate the fractions. 5 Addition of
precipitating agents for soluble heavy metals to the water in the discharger is extrem@l§ HéNS F PO
increasing the quality of the recovered combustion residues. Consequently, these heavy metals can
be separated 10 by the addition of precipitating agents. Embodiments of the present invention in
accordance with theefgs to thirgjv Sgri{')?up will now be further described with refe enc%to the

¢i

accompanﬁhlg ?j?gv%mgs. hé sp ¢ 18 vaids (ﬁﬁéﬁ@tiewsﬁtu%}éd %?gbnt&}e?, éh ?%%%ﬂ and

percentage, ar Matical ones forbexspclainingrthe .ecinbodim ntsf.and the present ingegtio hould not be
construed with these va ego(auélntltﬁa% beﬁlsgﬁlﬁwli?esd.az(ghﬁgﬁpe% 1and earvéat\?voewori%?o'w diagrams

typically showing.methods in accprdance with he jnventian of the Jfirst grayp,Ehe invention of the
first group will be deScribed in more detail with reference to these figures. 25 In the methods shown in
Figures 1 and2,,1000 ka@f rractions.
5
Addition of precipitating agents for soluble heavy
metals to the water in the discharger is extremely helpful
in increasing the quality of the recovered combustion

residues. Consequently, these heavy metals can be separated

10 by the addition of precipitating agents.

Embodiments of the present invention in accordance
with the first to third group will now be further described
with reference to the accompanying drawings. The specific

15 values (quantities) used hereunder, such as weight and
percentage, are typical ones for explaining the embodiments,
and the present invention should not be construed with these

values (quantities) being limited.

20 Figures 1 and 2 are two work flow diagrams typically
showing methods in accordance with the invention of the
first group. The invention of the first group will be

described in more detail with reference to these figures.

25 In the methods shown in Figures 1 and 2, 1000 kg of
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-37 2 3 MAY 2006 wastes with an ash content of 220 kg (Block 100 in the figures) are fed to a
mass-burn system and burned in such a way that 25 to 75% by weight of combustion residues
occurring are transformed into fully sintered bottom ash 5 (Block 102). A total of 30 ﬁg of combustion
residues are obtained. These residues fall into a wet-type discharger (Block 104) t eP@\{h%re
guenched and then discharged (Block 106) Through a separating process, which includes screening
and possibly a washing step (Block 108), 200 kg of 10 fully sintered bottom ash is separated (Block
110) and taken_ for rec)é?{ig% (Blocrlf 112), 100 kgfoffgmbustion esi uelsO éhat are not yet sintered

(Block 114Y3rset?e%urvﬁled fe Combus i)%%nﬁcro €ess. ekfﬂ/ a(s 63 ingt géLtrﬁeHlv?th flue gases has
a weight of 20 k

and is recovered in a flue gas, 15 filter (Block 1&:1Lr%aqdjp%et e cleani%%\ogboiler tubes

(Block 118 .J'I%ue%reescovered fly ash'is conveyed to a separate disposa L|loat lock 120). I the

method showp in Figure 2, ggo*g%of@m@&séi}q{_j 2@ residues fall into, the wetztype discharger, and

also 10 kg of fly ash is returned to the combustion process. Otherwise the method shown in Figure 2
is the same, as that;ishownin Eigure to Therefores thersame reference pumstals are applied to the

same blocks as those in Figure 1.

5 (Block 102). A total of 300 kg of combustion residues are
obtained. These residues fall into a wet-type discharger
(Block 104) where they are guenched and then discharged
(Block 106). Through a separating process, which includes
screening and possibly a washing step (Block 108), 200 kg of

10 fully sintered bottom ash is separated (Block 110) and taken
for recycling (Block 112). 100 kg of combustion residues
that are not yet sintered (Block 114) are returned to the
combustion process. The fly ash leaving together with flue
gases has a weight of 20 kg and is recovered in a flue gas

15 filter (Block 116) and by the cleaning of boiler tubes

(Block 118). The recovered fly ash is conveyed to a separate

disposal path (Block 120).

In the method shown in Figure 2, 310 kg of combustion
20 residues fall into the wet-type discharger, and also 10 kg
of fly ash is returned to the combustion process. Otherwise
the method shown in Figure 2 is the same as that shown in
Figure 1. Therefore, the same reference numerals are
applied to the same blocks as those in Figure 1.

25
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25 -38 2 3 MAY 2006 Next, embodiments of methods in accordance with the invention of the second
group will be described with reference to work flow diagrams of Figures 3 to 6. 5 As shown in Figure
3, 1000 kg of wastes with an ash content of 220 kg (Block 300) are supplied to a gr?g%@g%@vstem
(Block 302) and then burned. This combustion process produces 800 kg of flue gas (Block 30I) and
300 kg of combustion residues. These residues are forwarded to a wet 10 type discharger (Block
304), from which, on account of wetting, 315 kg of combustion residues or bottom ash (Block 306) is
taken out. The taken-out residues are subjected to mechanical separation, in this case, screening to a
grain size of 8 mm'Bibek SBEPLHE Procest SparaRs 248 G adifBudtidnresitfues or bottom
ash into a main fraction wijth rain size larger than 8 Block 310) and ahout 100 kg of a fine
fraction anﬁ??ﬁ%%?ﬁg&ié)ngwﬁﬁ% Graimaide rﬁgﬁ)er"fﬁéwgk m (BIGcK S 'I“hlc(a% ottom ash with a

grain size}aerggrr than 8 mm vgon}s(istrj@% of gcoarse fraction.and an 20.pversize fraction is subjected to

I nd
wetting treatmente(%?oeck %14)(?% this pvrvocels%?ﬁgﬁ liters of \%lalttreer,s which's taken out of the wet-type

discharger, is applied to wash the bottom ash, thus sluicing out 15 kg of fine constituents

S As shown in Figure 3, 1000 kg of wastes with an ash
content of 220 kg (Block 300) are supplied to a grate-based
system (Block 302) and then burned. This combustion process
produces 800 kg of flue gas (Block 301) and 300 kg of
combustion residues. These residues are forwarded to a wet-

10 type discharger (Block 304), from which, on account of
wetting, 315 kg of combustion residues or bottom ash (Block
306) is taken out. The taken-out residues are subjected to
mechanical separation, in this case, screening to a grain
size of 8 mm (Block 308). This process separates 215 kg of

15 combustion residues or bottom ash into a main fraction with
a grain size larger than 8 mm (Block 310) and about 100 kg
of a fine fraction and finest fraction with a grain size
smaller than 8 mm (Block 312). The bottom ash with a grain
size larger than 8 mm consisting of a coarse fraction and an

20 oversize fraction is subjected to wetting treatment (Block
314). In this process, 1000 liters of water, which is taken
out of the wet-type discharger, is applied to wash the
bottom ash, thus sluicing out 15 kg of fine constituents
with a grain size smaller than 8mm. Actually, the bottom

25 ash is washed on a sieve that allows fraction of 8mm or
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with a grain size smaller than 8mm. Actually, the bottom 25 ash is washed on a sieve that allows
fraction of 8mm or -39 2 3 MAY 2006 smaller to pass through. The water having been used for
washing the bottom ash is returned to the wet-type discharger together with the fine fraction and finest
fraction. The washed bottom ash is taken out ready to be 5 used in a recycling pro@e8sMAYC8§ road
construction, for example (Block 316) Also, about 100 kg of fine fraction removed by screening is
normally returned to the grate-based system for the purpose of further sintering. However, the fine
fraction may also be used for other processes ?SQ%?CK 10 318). 40 liters of make-up water or fresh water
is added tFHAAKtp FOr R3S JHWARECIA the MSt-{yPE WscHarderd bBeaTse'thetohtBustion residues
naturally carry water with them when they are taken out of the wet-type discharger. 15 The

above-destABEd Brode’s Ray beMmédifled s SROEWAFiGGre2SintRis Thé&fied embodiment, the

wetting treatment of the main fraction hgvin rain size_larger, than 8 is followed by rinsing with
T 8paa i e a0

fresh wate ﬁgglﬁ/, 8l 6 rewrﬁ(%\klle ai %\Hecofngl teﬁf)snth%fl 0 Testit from the wetting

e R e e SR AL (et 29 e

5 used in a recycling process such as road construction, for
example (Block 316). Also, about 100 kg of fine fraction
removed by screening is normally returned to the grate-based
system for the purpose of further sintering. However, the
fine fraction may also be used for other processes (Block

10 318). 40 liters of make-up water or fresh water 1is added to
make up for a loss of water in the wet-type discharger

because the combustion residues naturally carry water with

them when they are taken out of the wet-type discharger.

15 The above-described process may be modified as shown
in Figure 4. In this modified embodiment, the wetting
treatment of the main fraction having a grain size larger
than 8 mm is followed by rinsing with fresh water.
Specifically, in order to remove entrained constituents that

20 result from the wetting treatment using water from the wet-
type discharger, 80 liters of fresh water (Block 320) is
added to 200 kg of main fraction (Block 322). 40 liters of
this rinsing water is trapped off for flue gas scrubbing or
other disposal treatment, and another 40 kg thereof is

25 returned to the wet-type discharger as make-up water for
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this rinsing water is trapped off for flue gas scrubbing or other disposal treatment, and another 40 kg
thereof is 25 returned to the wet-type discharger as make-up water for -40 2 3 MAY 2006
compensating for a water loss. The bottom ash washed in this way can be introduced into other
recycling processes. Figure 5 shows another embodiment of the process in 5 accoflan¥a wBhe
invention of the second group. In this modified embodiment, 1000 kg of wastes with an ash content of
220 kg (Block 500) are forwarded to the grate-based system (Block 502). This combustion process
produces 800 kg of fl e gas Block 504g and.320 kg qltg(enrrgaus ion resigkues. J}Q T eicombustion

residues are forwarded to the (\?vret-efyﬁ)qéa1 delgchla?gesr'(BlOCk5 8)t. 35 k%so comblistion residues are

taken out og g wet-type glis%@argg T '%' c&e%shetig y)vg' i§ c‘ﬁﬁ% p gicégs f m the bottom
ash, that is, ki\‘?Lne parg%(/:leg1 containec§ in t egl;eottom ash waﬂs%?ng vgvg?ér 15 r%tﬁng ?os t%%é wet-type
discharger. 40 liters of water is added to the wet-type discharger in order to make up a water loss.

336 kg of bottom ash or combustion residues are forwarded to a strainer that allows fraction with a
grain size of 32 mmijtg.pass shrough(Bleck308). Anavetsize 20 fractigr withs-grain size larger than

32 mm is initially conveyed to a metal separator (Block 510) The bottom ash

5 accordance with the invention of the second group. In this
modified embodiment, 1000 kg of wastes with an ash content
of 220 kg (Block 500) are forwarded to the grate-based
system (Block 502). This combustion process produces 800 kg
of flue gas (Block 504) and 320 kg of combustion residues.

10 The combustion residues are forwarded to the wet-type
discharger (Block 506). 336 kg of combustion residues are
taken out of the wet-type discharger. This increase in
weight is due to fine particles from the bottom ash, that is,
fine particles contained in the bottom ash washing water

15 returned to the wet-type discharger. 40 liters of water is
added to the wet-type discharger in order to make up a water
loss. 336 kg of bottom ash or combustion residues are
forwarded to a strainer that allows fraction with a grain
size of 32 mm to pass through (Block 508). An oversize

20 fraction with a grain size larger than 32 mm is initially
conveyed to a metal separator (Block 510). The bottom ash
from which metal 1s separated is conveyed to a crusher that
produces bottom ash having a grain size of about 8 mm (Block
512). The crushed bottom ash is conveyed to another

25 strainer that allows fraction with a grain size of 8 mm to
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from which metal is separated is conveyed to a crusher that produces bottom ash having a grain size
of about 8 mm (Block 512) . The crushed bottom ash is conveyed to another 25 strainer that allows
fraction with a grain size of 8 mm to -41 2 3 MAY 2006 pass through (Block 514). 100 kg of bottom
ash or combustion residues with a grain size smaller than 8 mm are removed by s M%gCﬁ%iCm
separation process and, preferably, are returned to the grate-based system. The 5 bottom ash is
subjected to disposal or further treatment (Block 515) . The remaining coarser residues are conveyed

to a metal separator (Block 516) . The metal cqnstityents removed by the metal separator and the
metal cons?ﬁ'l%ntgtré[e%)%?giezaoi/otﬁg a?b%}\l/é-‘degg%e%%&gl 8h&i2fioR Step’Are 10 collected and
subjected to vrggtting {reatment. (?ﬁ/ethis tting treatment, particles qfebrott{)%n gsré a%egrﬁ% to the

metal constituents are washed o (EI(%JR 83 ASS %élsuTti,L 0 l%én %% iron and non-ferrous metals used

for recyclirgger%qzcee&sg?logﬁi@% 2Le ohtaingd. ST%%Q%UC% r?SB_rQ{ Loarse 15 fraction (grain size: 8 to

32 mm) from which metals have been removed (Block 522) weighs 215 kg. 60 kg of the coarse

fraction istﬁlf‘é@%@pﬁ, crysher-(Block ad4) and reduced: (0 g graip sizgslarger than2 mm. After

crushing, the crushed fraction is mixed with 155 kg of uncrushed coarse
5 Dbottom ash is subjected to disposal cor further treatment

(Block 515). The remaining coarser residues are conveyed to
a metal separator (Block 516). The metal constituents
removed by the metal separator and the metal constituents
separated by the above-described metal separation step are

10 collected and subjected to wetting treatment. By this
wetting treatment, particles of bottom ash adhering to the
metal constituents are washed off (Block 518). As a result,
20 kg of iron and non-ferrous metals used for recycling
process (Block 520) are obtained. The bottom ash or coarse

15 fraction (grain size: 8 to 32 mm) from which metals have
been removed (Block 522) weighs 215 kg. 60 kg of the coarse
fraction is forwarded to a crusher (Block 524) and reduced
to a grain size larger than 2 mm. After crushing, the
crushed fraction is mixed with 155 kg of uncrushed coarse

20 fraction, and the mixture is subjected to wetting treatment
using a strainer that allows fraction with a grain size of 2
mm to pass through (Block 526). 1000 liters of wash water
required for the wetting treatment is supplied from the wet-
type discharger. This wetting treatment yields 155 kg of

25 bottom ash with a grain size from 8 to 32 mm and 45 kg of
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20 fraction, and the mixture is subjected to wetting treatment using a strainer that allows fraction with
a grain size of 2 mm to pass through (Block 526). 1000 liters of wash water required for the wetting
treatment is supplied from the wet- type discharger. This wetting treatment yields 12\/&3'%“5| (%I éﬁ% ottom
ash with a grain size from 8 to 32 mm and 45 kg of -42 2 3 MAY 20U6 fine fraction With a{\ rain size
from 2 to 8 mm. These two kinds of fractions are used for a recycling process, that is, for building
materials or road sub-base layers (Block 528). On the other hand, fine fractions having a grain size 5
smaller than,2 mm, which are removed by the wetting treatment, are returned to the wet-type
discharger " TRHE worR fibw Hiadtait ofFighfe B shbtis a badic “mbdificaliBh of i &Mbblment shown
in Figure 3, in hicgj_@ yrg%pilpi%atinggeqenyo({ sj%urble hea\@g/rrle.tals is used. This regip{tgting agent

is injected #ftél e Wet- |sc%asrger in Order to Teduce the'concentration of lead in the wafer in the

diSChargerE@ﬁ?_ fhe w3ug] level L2 ma/k 19.0.93 Mo/, u@l%%%z@aggi?spr?%i%éﬁ@% ggent reduces

the lead, 15 which is dissolved in about 20 liters of bottom-ash water wetting 200 kg of bottom ash, to

1 mg. 400 g,0f gad is. gatraingd i the; fie gas pradycediycombustiopfreatment (Block 302). In the
mechanical separation process using a
5 smaller than 2 mm, which are removed by the wetting

treatment, are returned to the wet-type discharger.

The work flow diagram of Figure 6 shows a basic
modification of the embodiment shown in Figure 3, in which a

10 precipitating agent for soluble heavy metals is used. This
precipitating agent is injected into the wet-type discharger
in order to reduce the concentration of lead in the water in
the discharger from the usual level of 2 mg/L to 0.05 mg/L
(Block 326). This precipitating agent reduces the lead,

15 which is dissolved in about 20 liters of bottom-ash water
wetting 200 kg of bottom ash, to 1 mg. 400 g of lead is
entrained in the flue gas produced by combustion treatment
(Block 302). In the mechanical separation process using a
sieve that allows fraction with a grain size of 8 mm to pass

20 through (Block 308), of 400 g of lead, 200 g of lead remains
in 200 kg of bottom ash (Block 310) sent to the recycling
process after washing. On the other hand, 200 g of lead is
returned to the grate-based system (Block 302) together with
fine fraction having a grain size smaller than 8 mm (Block

25 312).
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sieve that allows fraction with a grain size of 8 mm to pass 20 through (Block 308), of 400 g of lead,
200 g of lead remains in 200 kg of bottom ash (Block 310) sent to the recycling process after
washing. On the other hand, 200 g of lead is returned to the grate-based system (Block 302) together
with fine fraction having a grain size smaller than 8 mm (Block 25 312).-432 3 MAZ DA% Fibther,
embodiments of the methods in accordance with the invention of the third group will be described in
further detail with reference to Figures 7 to 10. 5 As shown in Figure 7, 1000 kg of wastes with an ash
content of 220 kg (Block 700) are fed to a grate-based system (Block 702) and burned in such a way
that 25 to 75% by weight of the combustion residues generated are 10 transformed into fully sintered

bottom ash. The cambustion results in 800 kg of fl as (Block,704) and 300 kg of combustion
residues. The resi&%@ﬁ?g%nﬁéﬂ;{agé 10" %nvges?- ?y%&%%c%%%%? ﬁsﬁoél? 788)??F%CI§T1Q%%IGChV:’lO%%aCCOUM of

wetting, 315,kg of cambysiipn esidyes of boyom ash is, 15 taken qut (Blopk 708) , The taken-out
residues are subjected to mechanical separation, in this case, screening to a grain size of 8 mm
(Block 710k s, process sepajates 218 kK9:Qfhce to Figures 7 to 10.
5
As shown in Figure 7, 1000 kg of wastes with an ash
content of 220 kg (Block 700) are fed to a grate-based
system (Block 702) and burned in such a way that 25 to 75%
by weight of the combustion residues generated are
10 transformed into fully sintered bottom ash. The combustion
results in 800 kg of flue gas (Block 704) and 300 kg of
combustion residues. The residues are forwarded to a wet-
type discharger (Block 706), from which, on account of
wetting, 315 kg of combustion residues or bottom ash is
15 taken out (Block 708). The taken-out residues are subjected
to mechanical separation, in this case, screening to a grain
size of 8 mm (Block 710). This process separates 215 kg of
compustion residues or bottom ash into a main fraction with
a grain size larger than 8 mm (Block 712) and about 100 kg
20 of a fine fraction and finest fraction with a grain size
smaller than 8 mm (Block 714). The bottom ash with a grain
size larger than 8 mm consisting of a coarse fraction and an
oversize fraction is subjected to wetting treatment (Block
716). In this process, 1000 liters of water, which is taken

25 out of the wet-type discharger, is applied to wash the
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combustion residues or bottom ash into a main fraction with a grain size larger than 8 mm (Block 712)
and about 100 kg 20 of a fine fraction and finest fraction with a grain size smaller than 8 mm (Block
714) The bottom ash with a grain size larger than 8 mm consisting of a coarse fraction and an
oversize fraction is subjected to wetting treatment (Block 716). In this process, 1008 BeVorter,
which is taken 25 out of the wet-type discharger, is applied to wash the -44 2 3 MAY 2006 bottom ash,
thus sluicing out 15 kg of fine constituents with a grain size smaller than 8mm. Actually, the bottom
ash is washed by a strainer that allows fraction of 8mm or smaller to pass through. The water having

been used¥5F 5 Washilly the Bbttorr A3 18 tdihed 18 the wet-type Sistharder t8g8ther with the fine

fraction and finest fraction. The washed bottom ash is taken out re %y to used in a recycling
process su%ﬁ%hs r%a%rcao}ﬂ%trﬁét%oen,%graigg%pné] oglgu?w) ﬁ%%‘d ai ¢ kgbcg?(ﬁng?%%%nn removed 10

by soreening 2 nompaly et 1o e, arajespased svstem, (o be pLinose effuher siptering

However, t% ine fraction may also be used for other processes (Block 720). 40 liters oipmake-up

water or fresh.watey is gdded to make,,yp for ajloss,ofwater in,thejwelslype dischargsr because 15 the

combustion residues naturally carry water with them when
5 washing the bottom ash is returned to the wet-type

discharger together with the fine fraction and finest
fraction. The washed bottom ash is taken out ready to be
used in a recycling process such as road construction, for
example (Block 718). About 100 kg of fine fraction removed

10 by screening is normally returned to the grate-based system
for the purpose of further sintering. However, the fine
fraction may also be used for other processes (Block 720).
40 liters of make-up water or fresh water is added to make
up for a loss of water in the wet-type discharger because

15 the combustion residues naturally carry water with them when

they are taken out of the wet-type discharger.

The above-described process may be modified as shown
in Figure 8. In this modified embodiment, the wetting
20 treatment of the main fraction having a grain size larger
than 8 mm is followed by rinsing (Block 724) with fresh
water (Block 722). Specifically, in order to remove
entrained constituents that result from the wetting
treatment using water from the wet-type discharger, 80

25 liters of fresh water is added to 200 kg of main fraction.
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they are taken out of the wet-type discharger. The above-described process may be modified as
shown in Figure 8. In this modified embodiment, the wetting 20 treatment of the main fraction having a
grain size larger than 8 mm is followed by rinsing (Block 724) with fresh water (Block 722).
Specifically, in order to remove entrained constituents that result from the wetting ?r@aNﬁén?UQ%ing
water from the wet-type discharger, 80 25 liters of fresh water is added to 200 kg of main fraction. -45
2 3 MAY 2006 40 liters of this rinsing water is trapped off for flue gas scrubbing (Block 726) or other
disposal treatment, and another 40 kg thereof is returned to the wet-type discharger as make-up
water for cbthpehsatity fof abWater ¥d<sS The 5'Bdttdm B3h WasHRIAn s wafcdn'BE irftfctuced into

other recycling processes. Figure 9 shows another embodiment of the process in_accordance with the
invention of te i Grolp 1AGhis T8 Enfbodii&it: 1606 RG 17 wastES Wit Ahrasidntent of 220 kg

(Block 900) are forwarded to tF rate-based system (Block 902). This combustion process produces
800 kg of u%ogcagselfBl%ck 04 gﬁqé%% kbsofr%trr%ﬁls %ntr%si%slzjg)s.W ﬁllce%gﬁﬁ%u(s§t|losnd%easl|C €5 are

forwarded Io, th Hcleavk/gt;'%(}ge Vgéscc&gr%rr 15 &%oecg sgzg)@'n%%f%% ogc%p g_srthnorsegl.du%sn%re taken out of
5 Dbottom ash washed in this way can be introduced into other

recycling processes.

Figure 9 shows another embodiment of the process in
accordance with the invention of the third group. In this
10 embodiment, 1000 kg of wastes with an ash content of 220 kg
(Block 900Q0) are forwarded to the grate-based system (Block
902). This combustion process produces 800 kg of flue gas
(Block 904) and 320 kg of combustion residues. The
combustion residues are forwarded to the wet-type discharger
15 (Block 906). 336 kg of combustion residues are taken out of
the wet-type discharger. This increase in weight is due to
fine particles that are contained in the bottom ash washing
water returned to the wet-type discharger. 40 liters of
water is added to the wet-type discharger in order to make
20 up a water loss. 336 kg of bottom ash or combustion
residues are forwarded to a strainer that allows fraction
with a grain size of 32 mm to pass through (Block 908). An
oversize fraction with a grain size larger than 32 mm is
initially conveyed to a metal separator (Block 910). The

25 Dbottom ash from which metal is separated is conveyed to a
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the wet-type discharger. This increase in weight is due to fine particles that are contained in the
bottom ash washing water returned to the wet-type discharger. 40 liters of water is added to the
wet-type discharger in order to make 20 up a water loss. 336 kg of bottom ash or combustion
residues are forwarded to a strainer that allows fraction with a grain size of 32 mm 203p&‘§é’ tRidugh
(Block 908). An oversize fraction with a grain size larger than 32 mm is initially conveyed to a metal
separator (Block 910) . The 25 bottom ash from which metal is separated is conveyed to a -46 2 3

MAY 2006 crusher that produces bottom ash having a grain size of abouyt 8 mm (Block 912). The
crushed bottoRT A§H is %&R/e%a%%?ﬁotHSF&?g\né‘F{hg?adeg fractidin withS grair? f ize of 8 mm to

pass througlgéBlocg 914) kcgkof om a}%h 5o0r comb&sgon £e5|due§?W|th ac%raln S|ze smaller
than 8 mm are removed IS mec anlcal separanlon process andn pre era%ly, are re%urned to the

grate-based sysieny. The hottom,ash s subiedted o disposalor fuher treatmet, (Blogk 015) . The

remaining coarser residues are conveyed to 10 a metal separator (Block 916) . The metal constituents

removed by the metalsenasater and the metalicanstivients. sepasated by:theaboyg-desgribed metal

separation step are collected and subjected to wetting treatment (Block 918).
5 or combustion residues with a grain size smaller than 8 mm

are removed by this mechanical separation process and,
preferably, are returned to the grate-based system. The
bottom ash 1s subjected to disposal or further treatment
(Block 915). The remaining coarser residues are conveyed to
10 a metal separator (Block 916). The metal constituents
removed by the metal separator and the metal constituents
separated by the above-described metal separation step are
collected and subjected to wetting treatment (Block 918).
By this wetting treatment, particles of bottom ash adhering
15 to the metal constituents are washed off. As a result, 20
kg of iron and non-ferrous metals used for recycling process
are obtained (Block 920). The bottom ash or coarse fraction
(grain size: 8 to 32 mm) from which metals have been removed
(Block 922) weighs 215 kg. 60 kg of the coarse fraction is
20 forwarded to a crusher (Block 924) and reduced to a grain
size larger than 2 mm. After crushing, the crushed fraction
is mixed with 155 kg of uncrushed coarse fraction, and the
mixture 1s subjected to wetting treatment using a strainer
that allows fraction with a grain size of 2 mm to pass

25 through (Block 926). 1000 liters of wash water required for
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By this wetting treatment, particles of bottom ash adhering 15 to the metal constituents are washed off.
As a result, 20 kg of iron and non-ferrous metals used for recycling process are obtained (Block 920)
The bottom ash or coarse fraction (grain size: 8 to 32 mm) from which metals have been removed
(Block 922) weighs 215 kg. 60 kg of the coarse fraction is 20 forwarded to a crushet §BMrk 9i3¢) and
reduced to a grain size larger than 2 mm. After crushing, the crushed fraction is mixed with 155 kg of
uncrushed coarse fraction, and the mixture is subjected to wetting treatment using a strainer that
allows fracti%n with a grain size of 2 mm to pass 25 thrqugh igBIoc 926) . 1000 liters of wash water
required fof 27 Y MAYI 20066 ﬁw%%gﬁinbﬁresalf% f%gst%b 18d Frofn %eetW(SPf@%e discharger. This
wetting treament yields 158/kg, of botiam ash with a arain size from § 49 32 mm.and,45 kg of fine
fraction with™a grain &ize from 2 to 8 mm. THese two Kinds 50 fractions aré used for a recycling

process (Blogk 928),, Qp the.qtherhand. fing fractions having a grain size, smaller fhan 2 mm, which

are removed by the wetting treatment, are returned to the wet-type discharger. 10 The work flow
diagram of Figure;10,shows, abasic, modificatiop,ofithe embaglimgnt shewadn Figurg 7pifswhich a
precipitating agent for soluble heavy metals is used. This
5 of fractions are used for a recycling process (Block 928).
On the other hand, fine fractions having a grain size

smaller than 2 mm, which are removed by the wetting

treatment, are returned to the wet-type discharger.

10 The work flow diagram of Figure 10 shows a basic
modification of the embodiment shown in Figure 7, in which a
precipitating agent for soluble heavy metals is used. This
precipitating agent is injected into the wet-type discharger
in order to reduce the concentration of lead in the water in

15 the discharger from the usual level of 2 mg/L to 0.05 mg/L
(Block 728). This precipitating agent reduces the lead,
which is dissolved in about 20 liters of bottom-ash water
wetting 200 kg of bottom ash, to 1 mg. 400 g of lead is
entrained in the flue gas (Block 702) produced by combustion

20 treatment (Block 702). In the mechanical separation process
using a sieve that allows fraction with a grain size of 8 mm
to pass through (Block 710), of 400 g of lead, 200 g of lead
remains in 200 kg of bottom ash (Block 712) sent to the
recycling process after washing. On the other hand, 200 g

25 of lead is returned to the grate-based system (Block 706)
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precipitating agent is injected into the wet-type discharger in order to reduce the concentration of lead
in the water in 15 the discharger from the usual level of 2 mg/L to 0.05 mg/L (Block 728) . This
precipitating agent reduces the lead, which is dissolved in about 20 liters of bottom-ash water wetting
200 kg of bottom ash, to 1 mg. 400 g of lead is entrained in the flue gas (Block 7023 arcﬁwcg%y
combustion 20 treatment (Block 702). In the mechanical separation process using a sieve that allows
fraction with a grain size of 8 mm to pass through (Block 710), of 400 g of lead, 200 g of lead remains
in 200 kg of bottom ash (Block 712) sent to the recycling process after washing. On the other hand,

200 g 25 Gf18ad retirhkd 16 1RE gfdtd bakal syStehh BIOcR 7061 -48'7 S MAY WS togéther with

fine fractio? havin%ﬂgg}ln ﬂz; smaller than 8 mm (Block 714). As has been described in the above,
according to {he 5 imvention of the first group of the present invention, there is provided a method in
which fully sintered bottom ash with the required quality can be obtained without using a downstream
melting or vitrification unit. 10 Also, according to the invention of the second group, of the present

invention, there is provided a methog in. whichygeqad-anality hajtom ash.fragtions ¢an be separated,
5 invention of the first group of the present invention, there
is provided a method in which fully sintered bottom ash with
the required quality can be obtained without using a

downstream melting or vitrification unit.

10 Also, according to the invention of the second group,
of the present invention, there is provided a method in
which good-quality bottom ash fractions can be separated,
disadvantages of dust evolution and problems with inclusion
of air from a furnace can be avoided, and further water

15 consumption can be reduced.

Further, according to the invention of the third group
of the present invention, there is provided a method in
which a combustion process can be regulated in such a way

20 that fully sintered bottom ash with the required quality can
be obtained without using a downstream melting or
vitrification unit, disadvantages of dust evolution and
problems with inclusion of air from a furnace can be avoided
using a minimum of equipment, and further water consumption

25 can be reduced.
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disadvantages of dust evolution and problems with inclusion of air from a furnace can be avoided,
and further water 15 consumption can be reduced. Further, according to the invention of the third
group of the present invention, there is provided a method in which a combustion process can be
regulated in such a way 20 that fully sintered bottom ash with the required quality c3r8 B~ bpAdihed
without using a downstream melting or vitrification unit, disadvantages of dust evolution and
problems with inclusion of air from a furnace can be avoided using a minimum of equipment, and
further water consumption 25 can he reduced. -49 2 3 MAY 2006 Although the present invention has
been described with reference to the embodiments, it is not limited to them. All modifications,
changes, and addit}%cintshthat re gheé"'?”%’ made by aé gersoEisokrillleqlinsthel??rt are mt?:rgggcel (ljp the

technical scope of the prgggnt inventioh. 2 3 MAY 2006 Claims 1. A 'method for |r%|sorovmg properties

of combustion, residups praduced by acombustion plant in which fugl is,5.burngd;an g crbustion

grate and the temperature of the generated combustion residues is increased under appropriate
them. All modifications, changes, and additions that are

5 easily made by a person skilled in the art are embraced in

the technical scope of the present invention.
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combustion control, characterized in that a combustion control system is run in such a way that the
combustion residues are sintered and/or melted into 10 bottom ash beforehand on the fuel bed of the
main combustion zone, and residues that are not molten or sintered are discharged to the outside at
the end of the combustion process and then returned once more to the combustior® ér&?ﬁi{sgpm

Claims

1. A method for improving properties of combustion
residues produced by a combustion plant in which fuel is

5 burned on a combustion grate and the temperature of the
generated combustion residues is increased under appropriate
combustion control, characterized in that

a combustion control system is run in such a way that

the combustion residues are sintered and/or melted into

10 bottom ash beforehand on the fuel bed of the main combustion
zone, and residues that are not molten or sintered are
discharged to the outside at the end of the combustion
process and then returned once more to the combustion

process.
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