Met hod for Treatnent of the Residues of Conbustion Residues Produced by
Conmbustion Pl ant Background of the Invention 5 Field of the Invention The
present invention relates to a nethod for inproving the properties of
conmbustion residues produced by a conbustion plant, nore particularly a
wast e-to-energy conversion plant, in which fuel is burned on a conbustion
10 grate and the tenperature of the generated conbustion residues is

i ncreased under appropriate fuel control. Also, the present invention

relates to a ”EhQ@ﬂoEOEort&Eé&ﬂﬁ@ﬁtOéfCQHQUﬁéé?&uééséfhﬁéhﬂﬁgﬁﬂﬁ?d_by a
conbustion 15 plant, nore particularly a waste incineration unit, in which

fuel is burned on a CRQPE&&%Q”P é&&gédE$§ 8 ranspé?%e %g@es are quenched

in a wet-type discharger an equen romthe di scharger
to the outside. 20 Further, the present invention relates to a nethod for
treatment of conbustion residues produced by a conbustion plant, nore
particularly a waste-to-enper é conver pgant in which fuel is burned
on a conmbustion grate and ?ﬁg rPEHSePitggg PVERELGBner at ed conbusti on
residues is 25 increased under %prgprlate fuel, control. 1 increased under

approp?iate fuel control. Flel 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
conversion plant, in which fuel is burned on a combustion
10 grate and the temperature of the generated combustion

residues is increased under appropriate fuel control.

Also, the present invention relates to a method for
treatment of combustion residues produced by a combustion
15 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
temperature of the generated combustion residues is

25 increased under appropriate fuel control.
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In a nethod of this kind, which is known fromEP 0 667 490 Bl, fuel is
heat ed on a conbustion grate to the extent 5 that the bottom ash generated
by conbustion has a tenperature just bel ow the bottom ash nelting point
before proceeding to a nmelting stage outside the conbustion grate. This
met hod regul ates conmbustion in such a way that the bottomash at the end
of the grate has as high a tenperature 10 as possible in order to keep the
anount of energy involved in the downstreamnelting stage as | ow as
possi bl e. However, no sintering or nelting of the bottom ash occurs at
this poiiMcrdasent darddro appieigidlaess fadl eoatded..r equi red bottom ash
quality, a downstreamnelting stage is therefore 15 required. This
downstream nelting stage requires not only the relevant equi pnent but al so
an increased anount of energy despite the previously nentioned heating

operation. |norgan GetibOCFARNG sPRiNML AR iCPNS kUeRES tirbAMEbhe 686 wastes
are of significance for the reqU|red bot t om ash quality. In particular,

heavy metgle gnd Aallt siank JRAH IR R 2R @Nehdclhent s.
Organi c poIIutants are produce artlcularly due to inconpl ete conmbustion.
Essengla 25 further, how

AT, Mot i
much fhe po utants prese are ea out 2 étrlng glutlon trlals I n
add'tlon%éﬂgéfg%ﬂyg1fﬁﬂt below the bottom ash melting point before

proceeding to a melting stage outside the combustion grate.
This method regqulates 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 alsc 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
guality. In 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 pollutants present are leached out



‘properties of bottom ash are of inportance for assessing the suitability
for use in construction work, for exanple, in landfill, earthwork, and
road construction. 5 Due to the high tenperatures involved in the treatnent
of conbustion residues in the nelting stage, nolten conbustion residues
are characterized by | ow percentages of organic conpounds. while typica
bottom ash types froma 10 waste-to-energy conversion plant contain 1 to 5%
by wei ght of unburned matter, normally neasured as loss on ignition, the
|l oss on ignition of nolten conmbustion residues is less than 0.3% by

wei ght. ldurdddi elationhe riiallisen tenhasitoon, reseédueshaneceharacteri zed by
| ow percentages of |eachable 15 salts and heavy netal s because these have

ei ther eyappeaitd@s Of hatveckeaBh Rredba etpbRtandleadss rmkkiesshiagnedewhen
the mnolten nass cools. On the other hand, DE 701 606 C has descri bed a 20

technol ogy jkapAhli¢lhy FRFDUSE n LeRls¥Heetibh GBRXEY§dr! @x@mpdEsChar ger
having an inlet seCtion and a discharge tub wwth an ascending outlet chute

and are takeniqyt E%Q%h%%%mﬁ|E@dbE%%dQ%B%EQ%HE%&Q%'a di scharging ram These

combustion residues are ca ott om ash. ter for quenching the 25
bottom ash is supplied to the discharge tub. Only 3

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. In 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

256 bottom ash is supplied to the discharge tub. Only



sufficient fresh water necessary for counterbal ancing the anount of water
di scharged along with the noistened bottom ash is introduced into the tub.
A steady-state concentration for nunmerous substances and conpounds adhering
5 to the residues, for exanple, salts, establishes itself with the result
that their concentrations cannot be reduced. Unsatisfactory bottom ash
quality in terns of suitability for landfill and for being recycled to
building nmaterials results. The fact that the residues are not separated
10 (classified) into fractions of better and poorer quality is the reason
for this sifttdviesnitagiredibonegagrenidossdadryy fent ideeint exfballaecdabdditel on
residues is inevitably of unsatisfactory quality. 15 Also, DE 4 423 927

has descrdmfth® d e ©3)iddhatjee allgs) Ghiash ad @ fstened batrage is
conveyed directly to a water bath for coarse cleaning w thout prior

quenchi ngashs ML &P R teid &aned hoyt@sugsath%esepar ated into at
| east two fractions. Al particles snmaller than mmare 20 allotted to a

first fracsiomand ald ﬁlherﬁhn%:r&ds‘:lﬁﬁaﬁaehc@ | Hd @bl dse QRN fimgct i on.

This nmethod goes on to furt er separate the second fraction into at” | east

two fractd qfs, Vféasfﬁ "fra Ioﬁén?gﬁﬁhe,”éalp@é“é‘éi?a;:sﬁl@léser A %:71t o 35 mm

are aIIotted toat remal ni ng partlc es are allotted

to a fouréﬁhffégﬁiénhhgél{ﬁglr\%%ﬁcentratlons 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

256 particles are allotted to a fourth fraction. 1In this way,

..4.



4 residue fractions with satisfactory quality are produced. Extensive dust
evol ution and problens with inclusion of air fromthe furnace are

di sadvant ages of this nmethod. 5 Sunmary of the Invention The present

i nvention has been made in view of the above-described various problens
with the prior art. An object of an invention of the first group of the 10
present invention is to provide a nethod in which a conbustion process can
be regulated in such a way that fully sintered bottomash with the
required quality can be obtained w thout using a downstream nelting or

vitrificatdiudifidactiord SO.thHB A sFHctdryaralvienst iaer grddueedacond group
of the present invention is to provide a nethod in which good- quality

bot t om asik RGO N RARRA FORA AR prUIREARLiAHES ndAfusdst cgvalitt i on and
problenms with inclusion of air froma 20 furnace can be avoi ded, and

further ig GRNSHINIAD LN DS adRllioefbs B Wk dbtroh oot of an

invention of the third group e present Invention I1s to provide a
met hod in which a 25 conbustion process can be regulated in such a way that
fully

o 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 requlated in such a way that fully



5 sintered bottomash with the required quality can be obtained w thout
using a downstreamnelting or vitrification wunit, disadvantages of dust
evolution and problenms with inclusion of air froma furnace can be avoi ded
using a 5 mni num of equi pnent, and further water consunption can be
reduced. Brief Description of the Drawings A nethod for inproving
properties of conbustion 10 residues produced by a conbustion plant, and a
met hod for treatnment of the residues in accordance with the present

invention wll

now be described with reference to the enbodinents shown in

t he accomparherey dretviamgsashlwikihguhe Teagsixesbrguafllidy diaagbam f or

illustrating an

enbodi nent of a nmethod in accordance with the i nvention of

the firstolgranined Riigihrent? dssingy \aodownstw ediragredrifmy od histridticagicanot her
enbodi nent of a nmethod in accordance with the 20 invention of the first
group; Figlirte, Aisadramddgdd oF s ¥Rt idd usid giriokd ediz warpodi nent of a
nmet hod in accordance with the invention of the second group; Figure 4 is a

work fl owfHiamHam fof did Ustdnld Thrndcareih¢e FROUSERs 0l @ method in
accordance with the

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 is 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 is 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



i nvention of the second group; Figure 5 a work fl ow diagram for

illustrating still another enbodinent of a nmethod in accordance with the
i nvention of the second group; 5 Figure 6 is a work fl ow di agram for
illustrating still another enbodi nent of a nethod in accordance with the

i nvention of the second group; Figure 7 is a work flow di agram for
illustrating an enbodi nent of a nethod in accordance with the invention of

10 the third group; Figure 8 is a work flow diagramfor illustrating
anot her enbodi nent of a nmethod in accordance with the invention of the
third gramyverfigur @0 the &avond growpdi agram for illustrating still 15

anot her enbodi nent of a nethod in accordance with the invention of the

third group; amdgurguseal@ork &l Kikhewndifagr annbhetraklingt satiing still
anot her enbodi mrent of a nmethod in accordance with the invention of the

third or et Radid iednPe o3 iaPe@hodf ihhadRoelanced wEkhodheents A nmet hod
for inproving the properties of conbustion residues produced by a

conbust i o witlon »RGERY dARCR MG dihe

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;

Figqure 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 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



invention of the first group 25 The object of the invention of the first
group is 7 achieved by running a conbustion control
that the conbustion residues are sintered and/or nelted into bottom ash
bef orehand on the fuel bed of the nmain conbustion zone, and that the

systemin such a way

conbustion residues that are 5 not yet nolten or sintered are di scharged at

the end of the
conmbusti on process.

bed of main conbustion zone, and secondly to return the conbustion

resi dues wématthate ot goatbussi inire ek istuam|dmn siotidraed tanel /oequmeleesd evel

sintering 15 and/or nelting can be achieved on the second or third

attenpt. imtd Hetitorerddlomafordimiid rat oumel hed erfmthauldain si nt ered
bottom ash” neans a material that consists of 20 sintered and/or nolten

conbustion process and then returned once nore to the

The idea on which the invention of the first group is
10 based is firstly to inplenment the conbustion process on the grate in
such a waachiriediby erunmging ansianbis ttiskesgitaed  sysfttereliandush ©he f uel

of

chunks t ygémiadd tyidiavione ,a GiRithai Zthe ordudtEiag! RgMiudsorteanyee. These
chunks consi st of conbustion residues fromrefuse that aggl onerates

through geplet It SlrdAGE i®ltddhre discharged at the end of the

10

15

20

25

combustion process and then returned once more to the

combustion process.

The idea on which the invention of the first group is
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
and/or melting can be achieved on the sgcond or third

attempt.

In the invention of the first group, the term “fully
sintered bottom ash” means a material that consists of
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.

The sintered and/or molten chunks preferably have a



25 The sintered and/or nolten chunks preferably have a 8 porous structure
due to gas release during sintering or nelting. The possible porosity of
fully sintered bottomash is to be attributed to the fact that the
tenperature of the nolten 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 simlar to the publicly known bubble renoving
process in glassnaking. There lies a difference between the fully sintered
bottom ash and typical vitrified bottom ash obtained by a downstream hi gh
10 tenperptrmes tsEaiaente nbidomh uEN el dafe abining |8 ekricigiaibl e furnace
or other nelting units. Refuse constituents, such as glass or netals, which

travel thieliging he Theatm s iridabbyognakf et Qf(ihltl)_’{ tehe 55 cGOBBYE binOBS Ar 0CESS
are in the stricter sense of the word neither nelted nor sintered on the

fuel bed.idopeves , atheipdtbd i SitHerabdoiioMm asd Cafp SRt cyuahgl ass or

nmetals. These constituents have the requisite characteristics in terns of

bur nout ap¢h ¢ &gciap! @n POhé UE AT e B s o4 G {Bh AU IR NS BiSififSHdured as a

"special case of nelting and solidification", according to Hanmerli (Ml

and Abf aléd%a@f}"fﬁ%lg&aﬁppsﬂd 05013% tf’éﬁfﬁb 20y 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
16 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 (Mill
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



O her Residues, page 142, 1994). In the following, 25 therefore, the term
"sintering" used in the sense of 9 "surface nelting or nelting together of
particles" often extends beyond its comon scientific usage. The chunks
yielded by sintering of fully sintered bottomash may be nelted conpletely
or partially. 5 The bottom ash constituents that are not sintered and/or
nmelted are defined as residual bottomash. The residual bottomash is
characterized by a small grain size, a high loss on ignition, and a high
percentage of |eachable 10 pollutants, as conpared with the fully sintered
bot t om astEuTfRce maditiineh ogt meld ifng Srogptdey Pécpessisdesi'neditieng and/ or
nmelting the conbustion residues already while on the fuel bed of main
conbust i GFEARNHES heagid hids mommrsee s cli®ndddsicd asegepostThel ehupkso now. |t

is, in actuality, extrenmely detrinental to mechanical conmbustion grates if
| i qui d batiedideas hygetinteetineefi rfohidiyd sdintguratie bbatemomshomagr beovi ng parts
of the grate. For this reason, nelting of the bottom ash on the grate has
been avoint€deahccamrletds 20 een ixiken so that the nelting point of the
bottomash is not reached on the fuel bed. Wth the nethod of the

i nveni on of the first group,

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 is, 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

26 fuel bed. The reason for this is that the greatest heat

_10_



the sintering and/or nelting process occurs in the upper 25 fuel bed. The
reason for this is that the greatest heat -10 inpact occurs from above

t hrough radi ation of flanme body and the tenperature of material |ying
directly on the grate can be kept | ower from bel ow by addi ng col der (in
relative terns) underfire air than is the case for the top of the 5 fue
bed. Since not all conbustion residues can be converted to fully sintered
bottom ash of the requisite quality when regulating conbustion in this
way, the conbustion residues that do not yet have the characteristics of
fully sinimgpact botdwms aStomarabawed whetidlo tdue soandmistfi dilank) bpdgcasnsl. No
addi tional external energy source is required to achieve the sintering
and/ or nethé ngenpacaSsrorot itadarelabedzi ngrhel reditdiynesh il ignatef daet t om ash
corresponds largely to 15 that obtained by products with which a person

skilled ietigpt ardwds £t |below M 4E el dolknawny idpwnsitataasa t her mal
hi gh- tenperature processes for nelting and vitrification. Units such as a

rotary Ki{dym#y Giriedf frd WNAGHaRNG: aHRlddd rahanferc 4 e used A major
di sadvant age of t hese known 20 net hods, however, is the need for very

compl ex agl el sl ndftd 0B RREK %o‘ﬁo%.‘éflﬁh ncbhiepehave. The

i nventi on the first group sol ves thls probl em and can produce
converted to fully sintered bottom ash of the requisite
quality when requlating 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

156 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 problem, 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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bottom ash having quality approximately simlar to that of

obt ai ned by the known nethod. 25 - 11 According to a significantly
advant ageous enbodi mnent of the conbustion control systemin accordance

with the

met hod of the invention of the first group, the underfire

air

subj ect to oxygen enrichnment according to the quality 5 of wastes to be

burned (refuse quality) so that the content

by vol une, preferably 25 to 30% by volune. Al so, according to a furt

advant ageous enbodi ent, the ynderfire %ir iS _preheated t about 100 to
400" C. These miKSHHES Haope §9gd LGRS 545 guBe

circunstance. The tenperature of the fuel , bed (typically, refuse |ayer),

&r AAYGEERGR

her

4Pffton the

t he bottom ash

is

of oxygen is about 25 to 40%

whi ch i s &f fRlifc tGBP WL ¥pe (contirgda SyetieR iics 259 sleace, ¥y &8 at 1000 to
14000C. Al conbustion control neasures for achieving desired 15

condi t i ofetdoduiit Hhehd nvemddson of rds duas targg aupandher waderaigesi nt er ed

nol ten bottom ash are chosen in such a way that a certain

and/ or

per cent agelfLe (Hulyj efdthiter exkyvigsmt emrdsihneiftoaascadiing, tabdde 8aldtys% by
wei ght of the entire anpbunt of conmbustion residues) is present. In this
it 26ps8resurtad behdtunnest g resf usef fqualarity )neo- dlatti gengoeartiealt on t he

way,
f uel

it

bed of the main conbustion zone to surround the nelting

10

15

20

25

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
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
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

ensured that there is sufficient non-melting material on the

fuel bed of the main combustion zone to surround the melting

ash, sc that this measure does not adversely affect the

mechanical grate parts.

In a further advantageous embodiment of the invention,

.12-



ash, so that this measure does not adversely affect the nechanical grate
parts. 25 In a further advantageous enbodi nent of the invention, - 12 fly
ash is returned to the conbustion process. This fly ash |eaves the fuel
bed together with conbustion gas and is introduced to a downstream fl ue
gas filter via the boiler. 5 The inconpletely and conpletely sintered
bottom ash can be separated in a screening stage of bottomash after it
has been di scharged fromthe conbustion system (through a sieve at a grain
size of e.g. 2 to 10 mm. Oversize is the fully sintered bottom ash and
under si ze£liys adie ifs asttiomdd tH0 dhe roembusad.onTiperoesesse vahisuElyezdtani cal
separating nethods for carrying out this separating process that are

fam |iar Ienwwespartsorfisl el doydthherantithSepabalistdmrc aasoandr isi t her by
screening or by 15 conbining screening and washing steps as described in
anot her aOMHHAGRA S EHHWRirlin theid jeentfiQrerlRare tiee befileeur se ot her

nmeasures for inproving the bottomash quality that take place outside the
conmbustion 20 plant and are to be seen in particular in a special washing
step with and without chemi cal additives. The fine fraction having a grain

size gmaller tRan 2 nddhphQvdly SdLHHMPAGHA ¢ RS QTS YRR R @68SS. Thi's

can be
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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25 done by adding the fine fraction to the fuel to be fed or by - 13
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 nethod for treatnent of conbustion residues
produced by a conbustion 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 bel ow based on two different procedures. A
first procedure consists of a step in which wet conbustion residues com ng
froma weteddipgy ditsciafegenyare themegkanibed.l yTsepas o edusdtiouild-up
fractions. The main fraction consists essentially of a coarse fraction and

an over sz td §rtdviie Hise BB MahbdGhion the waskedracthonatigr drawn from
the wet-type discharger, thus separating finer parts adhering to the

combust i oy, 118311416501 131G A MO 12U MR HeF MO BAhg! Qelclieneat - type

di scharger together wth 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, w thout having to use

large5qu§99&§éﬁgﬁ(¥ogrf¥%38%gh'3of'%%mbustion 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 qf 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
20 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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of the fine parts that otherw se adhere to the conbustion residues and

whi ch experience has shown to have an adverse effect on the quality of
mai n fraction. Consequently, the conbustion residues fromwhich the finer
parts have been 5 washed away are of good quality and effectively avail abl e
as bottom ash for recycling such as for building mterials. A second
procedure consists of a step in which the wet conbustion residues com ng
fromthe wet-type discharger are 10 nechanically separated into two
fractions. The main fraction consists essentially of a coarse fraction and

an oversbZecle atine®rparfid st notfHastisan ddhdid o athis keshbara i chhen washed
wth water drawn fromthe wet-type discharger, thus separating finer parts

adhering f&sideesrashash i comfuistidie NRE ditsvn alyl Hde washiRigle i S

brought to the wet-type discharger together with the finer parts taken up
i n the washf &k LePhd NGuSELOPG PrRcHiUS e AN 2dvaeLagatel, Sehking free

20 pollutants, which are contained in the main fraction, befdore washing.

In this waymnddteish Cioégsgc:hf@@ £l %l?ﬂ:tt'?o%{@ £ A &l 4 HE Maiing st ep.

Anot her advantage I's a bigger surface the crushed material, which

| mproyes M&e&f{v&%fﬁ% cgji q@&eé“ 11%{ Sao-f é’fféddfﬂﬁ yax}eﬁﬂ.%rg@tlaemasdue 25

to the porous norp erl aine rom-the -

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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main fraction. The second procedure is used in the case where a very high
quality of conbustion residues is requested or the main fraction has nmany
i nclusions of pollutants or the porosity of conbustion residues is 5

i nportant. The second procedure is also used in the case where the main
fraction of bottomash is further crushed in the subsequent treatnent
steps. For exanple, in the case where the main fraction (end product) of
bottom ash nust be crushed in leaching tests in order to determne its
quality, 10 it _is favorable to use the second procedure. The crushed and
washed nmatai’ riF@qtewusThaosependonrasedunprt hSt Aéedi e the 482%®n. In nost
cases, since the main fraction has been nelted or sintered, the content of
unbur ned Wrenea e high lgwadrity iof lcombusd: iomatresidyespisperti es are not
changed 15 by the crushing. Therefore, the main fraction crushed according
to the sevonikgirat edurshehas iverfyraditfifoer dvats mamgpdmnciles iocasparfed with the
bottom ash fine fraction which has a high content of the above-nentioned
pol | ut antsol Ak Avcoralt nghd poons iybad rembust ildre riesddakeisodisof the second
group, the finest fraction and fine fraction generated during nechani cal

separ gt i oimpurdwveyge seebh@upabedfure heacegbustdonnptheessseThese
fractions are subjected to the conbustion process once nore, thus making
25 it posgidde iy mdwenfrddteldn ¥ bYtHoN .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 gquality,
10 it is 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
bollutants is low, so that these properties are not changed
15 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

26 i1t possible for them to melt and sinter.
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- 16 Through these neasures, the di sadvantages of the procedure of prior
art described first (according to which all the conbustion residues are
sent for recycling even if 5 small anounts of residues of poorer quality
are contained) are avoided. In conparison with the prior art method

descri bed second, the disadvantages of dust evolution and sealing the
furnace are avoi ded. Mreover, by returning the finest and fine fractions
of poorer quality, the percentage 10 of recoverabl e conbustion residues is
further increased, because the returned fine parts are provided with the
opportunity to agglonmerate to conbustion residues with desired quality
either the first tinme they are returned or after repeatedly being returned.
The prior art mavrbadhlThdescmehedree;ondeddesadotinhayest bifstahdvant age
because there is no return to the conmbustion process. According to another

enbodi megroxeeird RE Y ildie afrit! Hes c@fibSeC FIGsRr g‘é@@w}:@i@fg thewhigrnti on of
the second group, 20 the main fraction prewashed with water fromthe

vet -t ype a1di sGhalctibus: iIdm SRS iWaldd hreskonat gor aReyichand ecbar ger water
which carries relatively |large amounts of pollutants™ is washed out, which

resul &S ighAn afhinlt@Nds HEANEEER iHdorkhe (diadlitky a9l HontaamBHSL! ON
resi dues and/or sintered 25 bottom ash. Since fresh water is used to rinse
the coarsge avoided. 1n 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 guality, 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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- 17 fraction, this has an advantage that a certain percentage of the
wat er com ng fromrinsing can be conveyed to the flue gas cleaning system
wi t hout having to be precleaned because the percentage of pollutants it
contains is relatively low. 5 Furthernore, this enbodi nent offers an
advantage that a certain percentage of the water comng fromrinsing 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
di scharged conbustion 10 residues, the water level in the discharger drops.
The watefrdeviin hashi® lees tappetrangtdge arhatcasecerSiaiae gereemaiger ofoni ng
fromrinsing has negligible anbunts of calcium and sulfate, there is no
danger oftlpe pesteand omizzd eSrombacian itgy Adagged.cdbrAerdradl nhd Eldze second
procedure in accordance wth the invention of the second group, even if

the main §40d1€Hn indndwd idm av i u P HLEM A Pe PrISi e dd HedRize
(normally contains nmuch scrap netal) after the first separation step 20

has been s rperbiiagd her PEIBl P ars edd@fidPNid Srefdyihar, separated in
a nmechani cal separation step in accordance with still another enbodi nent

of the i NMEAiOinorMBlE Bs A SERMAL &8k AYr & JRANGI e SRPAHHOTa
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 separatiocn 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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25 In an enbodi nrent of the invention of the second group, - 18 as an
exanple, the grain size is specified so as to be smaller than 2 mmfor the
finest fraction, not smaller than 2nmand snmaller than 8 mmfor the fine
fraction, not smaller than 8 mmand snmaller than 32 mmfor the coarse
fraction, 5 and not smaller than 32mm for the oversize fraction. These

val ues are provided to act as a guideline for better understanding of the
invention. Cbviously, each fraction contains a certain percentage of finer
fraction subordinate to itself as |long as this percentage is negligible.

10 Usual 138 atheeXample r 4d19 @raiint v izeyris wracid iadaisce@s tRakSabout 8 mm
whi ch conmes directly fromthe discharger, should preferably be returned to
t he conbusndbreprideass? e cfaus & hef 1l itnee sy FanaTisine prodpsmailder thanhe
second 15 procedure, a crushed main fraction having grain sizes conparable
to those 2vim tdred fameel ¥amcttiaon 8 sunyifelrdedhe ahichd Heraatrizshedommismafldaet | on
has much better quality, so that it can be used as a building nmaterial. 20
For exanpiiegn i ninhearse el Jpxoagtin 2 infm of cwuteled fcogr@entfraict32nym i s
observed for the first coarse separation step, i.e. if the oversize

fractison d:d separaisdied ttisn IRGOMENASE adrfi AecundviRehantadkest ep,
for exanple, with
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 havipg 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. 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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a cut-off point of 8 nmbe provided with all parts smaller 25 than 8 nm
being returned to the conbustion process. -19 In order to obtain as large a
fraction as possible for recycling, according to still another enbodi nent
of the invention of the second group, it is logical that the coarse 5
fraction separated fromthe main fraction is mxed wth the crushed
conbustion 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 mxed fraction to nechani cal separation to renove 10
particles with an unfavorable grain size because grain sizes that are
undesirable in terns of further recycling and which are for exanple to be

returned to thergonst i ©F BQCESSas Attfe RIIfNG-tSide dLPHEdiWe ¥orl f the
conbustion residues are to be prepared for a particularly interesting area

of appl i caskpel iflg} heccoBa@Ctdlr o Of 1 hassend Pl efifsdi RONStdtation, the
material nmust be conpactible. This is virtually inpossible to achieve

wi thout fingeht ashion {Mbi ch-bas Al niéifg,lwice)?f) EXAMR: frsuel |er

than 2 mm and smaller than 8 nm as escribed above). For this reason, it
IS re(é’""FPQ@E'iéﬁaéeé’a ALy gf?xﬁ h@néc}f’f‘ﬁ(fﬁ Efé’f‘&{i&g pe n?ﬂ?éae%}ﬁ%h ttﬁlé st ze
reduction step 1n order to deliberately ensure the presence of this
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 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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necessary fine fraction. Thus, it is not left to chance to 25 see that the
percentage of this grain size occurring is -20 sufficient. Advantageously,
about 30% by weight of the coarse fraction is subjected to this size
reduction step. The resultant fine and finest fractions are mxed with the
coarse fraction to forma second m xed fraction. Preferably, 5 70% by

wei ght of the m xed fraction intended for road construction is made up of
a coarse fraction. In this second m xed fraction, the predom nant grain
size is larger than 8 mm and experience has shown that 10 these conponents
have t he gt idientecegdanyithgectgtycl abgut Bowergrweaghowpetnentage with a
grain size not smaller than 2 mmand snmaller than 8 nmis necessary in

order to et fhdve AOVIer I jeRd CYRAGH Bilzd Yedfuctien eviepues for
road construction. 15 According to still another enbodi ment of the

I nventi onphfr dIL RO HH UMY il sie G TonRd aled filded iviaghed wth
water fromthe wet-type discharger and the first mxed fraction is

separ at edhodfkd S SR e&gflc]&g}g t$ d % %R RO S & {5 Z%re\ez*y'r%lgf,t en

carry particularly severe p ant urdens, can be separated surefy from
the r%cov%@%f wéleg?{@%efg'the mixed fraction intended for road

construction is made up of a coarse fraction.

In this second mixed fraction, the predominant grain
size is 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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Thi s wash wat er can advant ageously be conveyed to the 25 wet-type
di scharger as has already been explained in another - 21 context. By
returning water in this nmanner, the consunption of fresh water can be nade
as |low as possible. It is recomended that the separated netals be 5
subj ected to a washing step using water fromthe discharger so that any
conbustion resi dues adhering can be washed off. Advantageously, a
screening step is used to nmechanically separate the fractions. 10 Addition
of precipitating agents for soluble heavy netals to the water in, the
di schar geroH =%t r gﬁfel’-’?tﬁépﬂpﬁl WatRYj A8y égéﬁnﬁlapﬁ@rquépﬁt GOBFURRELPRcover ed
combustion_residues. Consequently, these heavy netals can be separated by
the addi trfoisthredien twan ﬂlf @s 1ww afetiesth tdre « r eat ment  of
conmbustion residues produced by a conbustion plant in accordance with the
invention of the third group The above-descri bed object is achieved by a
met hod of 20 the invention of the third group descri bed bel ow based on
two di fferent ridt hisds,echimaeTidest tdfatt hdse smgtanadsdc ovediadiss beaccording to
the invention, of running the conbustion control systemin such

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 guality of the recovered combustion
residues. Consequently, these heavy metals can be separated
by the addition of précipitating agents.

15 -

A method for treatment of combustion residues produced by a

combustion 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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25 a way that the conbustion residues are sintered and/or -22 nelted into
bott om ash beforehand on the fuel bed of the main conbustion zone, of
guenching the entirety of the generated conbustion residues in a wet-type
di scharger and subsequently taking them out of the discharger, of first 5
separating the wet conbustion residues comng fromthe wet- type discharger
t hrough a nmechani cal separation step into two fractions, of subsequently
washing the main fraction, essentially consisting of a coarse fraction and
an oversize fraction, with water drawn fromthe wet- tﬁ pe di scharger, 10
e

thus sepdtbsth Mt PSdoMs 25ih Beteg shgncherc sasudtednbedesEdtas, and of

conveying the wash water together with the finer parts taken up during the
washi ng i (OPMENS tien. Zppe , ¢ifs dvengdringl Shehieatiiresy odt kbe is useful
when it can be assunmed that the recyclable main fraction contains a

negl i gi bleEengsstoehtcagdbustt ipal Ingsadtusst Hat ac aethd ywes Héd chatrgefroandxanpl e,
salts or heavy netals. 20 The invention of the third group mainly has two

t echni calsdlesquresd. 1yA takristg ttéamiowad offeather el iisadlawdes ,aofcdifrgst | on
control system and a second technical feature includes nmechanica

t r eat sentsefardiel nee Shil ety evaibalsed Ay rddiciuesnizovatingn fpoacehe. wel-t hese,

t he second techni cal
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. Of these, the second technical

25 feature includes two different methods depending on the fuel
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25 feature includes two different nethods depending on the fuel -23
conposition. The conbustion control included in the first technical
feature is common to both of the following two nmethods in 5 terns of the
mechani cal treatnment of residues, and is based on the conbustion process
on the grate inplemented in such a way that sintering or nelting takes
pl ace on the grate in the main conbustion zone, and on returning the
conmbustion residues that are not yet sintered or nolten, so that the 10
required | evel of sintering and/or nelting can be achieved on the second
or third cenpepitiothe term"fully sintered bottom ash" neans a nateri al
that consists of sintered and/or nolten chunks typically 15 having a grain
size of at least 8 mm for exanple. These chunks consist of conbustion
residues fromrefuse that agglonerates through conplete or surface

mel ting. The siTHeerceghiand/ion MInteichvrksdy®efiier abley fidke &echBipalous
structure due to gas release during sintering or nelting. The possible

porosity sdatwted Yisiddmidt RO ash tis A Rkviald il Rd Hodst Rgy fact that
the tenperature of the nolten ash on the fuel bed is not high enough to

br i ng 5aboKkd rmAASE U & e d 1IN M SIC OSH d dbmeid POTESs RIS N Ad als gasdaubbl es
25 are driven out by a process simlar to the publicly known
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

26 are driven out by a process similar to the publicly known
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- 24 bubbl e renoving process in glassnmaking. There lies a difference
between the fully sintered bottomash and typical vitrified bottom ash
obt ai ned by a downstream hi gh- tenperature treatnent nmethod using a
refractory-lined 5 crucible furnace or other nelting units. Refuse
constituents, such as glass or netals, which travel through the grate
virtually unaffected by the conbustion process are in the stricter sense
of the word 10 neither nmelted nor sintered on the fuel bed. However, the
fully sintered bottom ash can contain such glass or netals. These

consti t uemiish havicelidwei i@ gt Sddsss ClharAciRymALirng. | Thelrer M8 esf abur nout and
| eachabl e pollutants. 15 The term"sintering"” 1s described as a "speci al

case of aefférghenbepbédh fiKation'y AGRABIDIOdm tRIPtEHE typical
(before-nmentioned Hanmerli). In the follow ng, therefore, theterm

"sinteri ngi't#seted bd ok e HcaSidd a8 dRiduMo rOfm EidH-ng toget her of
particles" often extends beyond its 20 comon scientific usage. The chunks

viel ded byeghdi 8d0 Geathidy RS b H0f LR BY-PE fiRld ed compl etely

or partially. The bottom ash constituents that are not” sintered 25 and/or

mel teg argrgefi Nede dnd&s' Al e R LRI ARy s 25

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” is described as a “special 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

26 and/or melted are defined as residual bottom ash. The
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resi dual bottomash is characterized by a small grain size, a high loss on
ignition, and a high percentage of |eachable pollutants, as conpared with
the fully sintered bottomash. 5 This invention focuses on sintering and/or
melting the conbustion residues already while on the fuel bed of the main
conbustion zone, which has not been considered possible up to now It is,
in actuality, extrenely detrinmental to nechanical conbustion grates if

i quid bottom ash gets 10 between individual grate bars or other noving
parts of the grate. For this reason, nelting of the bottom ash on the

gr at e hasrdsaietialy diatdwma ae e dise dhay dsdar izgide bys@ smatl 1t igeraimelstizeg poi nt

of the bottomash is not reached on the fuel bed. 15 Wth the nethod of

t he i nvert inigloflaswe drhiirghigrioup, andea diinthe pengeander ofelliaciaplecess
occurs in the upper fuel bed. The reason for this is that the greatest

heat i nuaeEllwcaitss, fasomadpared ity teadudlliyos ioft eideaimboltadm ast .20 t he
tenperature of material lying directly on the grate can be kept |ower from
bel ow by adding colder (in relative terns) underfire air than is the case
for the top of the fuel bed. Since not all conmbustion residues can be

converted to fulHiks SinteaaddEdBeds bofs ikt Figguiasidl/e r2medahigt ¥ hehen
regul ating conbustion in this way, 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
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-26 conbustion residues that do not yet have the characteristics

sintered bottomash are returned to the conbustion process. 5 No

additional external energy source is required to achieve the sintering
melting process on the fuel bed. The obtained quality of bottom ash

and/ or

corresponds largely to that obtained by products with which a person

skilled in the art is famliar fromthe well -known downstream t her nal
10 tenperature processes for

rotary kiln, crucible furnace, and nelting chanber are used. A nmjor
di sadvanteeebwst idreszeddnbigs rétdiodly ndioyeierhaves thiee aleed cfter ivdrigsconpl ex
additional units and high energy consunption they have. The invention of
the 15 t hef dfwrloups slaesmsd thuitstgm ddemreandetnamgat aoudheb atcimdiusasion havi ng
quality approximately simlar to that of the bottom ash obtained by the
known netpwsisesd n t he above-described first nethod regardi ng 20 nmechani cal
treatnent, if the water originating in the wet- type discharger is
recircul ated, the good-quality main fraction is freed, without having to

use large quantities of fresh water, of the fine parts that otherw se

of fully

hi gh

melting and vitrification. Units such as a

adherg to the MOMEUSH Fhd1eHAUEH ANGEAMYEN DNV QRCE-NRS rFaows to have
25 an adverse effect on the quality of the main fraction.

10

15

20

25

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-
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, 1s the need for very complex additional units and
high energy consumption they have. The invention of the
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
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

an adverse effect on the guality of the main fraction.
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-27 Consequently, the conbustion residues fromwhich the finer parts have
been washed away are of good quality and effectively avail able as bottom
ash for recycling. 5 In the second nethod that is suitable for treatnent of
conbustion residues containing nmuch pollutants that can be washed out, for
exanple, salts or heavy netals, the object is achieved by running the
conbustion control systemin such a way that the conbustion residues are
sintered and/or 10 nelted beforehand into bottom ash on the fuel bed of the
mai n conbustion zone, by quenching the entirety of the generated

conmbust | FFPRERIWRAESLY n the emtbusiheondirgsiaups HmR Husdedbendiipetaki ng
them out of the discharger, by first separating the wet conbustion

resi dues pomtshddvrerhedre withad awae atisscifargmad tdwauigly @ndechani cal
separation step into tw fractions (the separated nmain fraction,

essenti al¢ffeconst ki i axwpnlalel & aar s tfractdsin o mecymddnsy.ze fraction, is
subjected to a size reduction step and is then washed with water drawn
fromthe 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

di schar ger. As mn refdlldeddnd Gt Hate imRigu fvasitd dvr tieapalentt aft s
trapped in the larger particles in the conbustion residues can be washed

out in t heompipseIe teyBdhd ) ESitebin i ddiis sEPRied e fim 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 sgparation 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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25 the recyclable main fraction. In this way, a high -28 percentage of the
resi dues can be recovered as reusable bottom ash despite the fact that
much pollutants are contained in these residues, wthout having to expect
| arge- scal e washing out of pollutants later on. 5 In the above-descri bed
second nmethod as well, the conbustion control included in the first
technical feature of this invention is carried out before nechani cal
treatment. 10 According to a significantly advantageous enbodi nent of the
conmbustion control systemin accordance with the nethod of this invention,
t he undergencerdiads 91 dibje aresisluasx pgen benriegovereda@Sor@uRgble the qual ity
of wastes to be burned (refuse quality) so that the content of oxygen is
15 about IR8-ttam 46% Ilespoltare;heprisicdr dthlar a®cho pRAJubanEs| ame. Al so,
according to a further advantageous enbodi ment, the wunderfire air is

pr eheat edcdraaibmat  T0CG Hes & (HS 1 dileass e wirthasitr émvimyy e expecsi dgirgeer

t oget her depending on the circunstance. The tenperature of the fuel bed
(typi cal 362120 weaftigey lamergf pdlilaftantsa fateat ican of fuel characteristics,

is preferably set at 1000 to 1400C. All conbustion control neasures for
achi eging desired conditions at which the conbustion residues are
t ransf or ned
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.

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 conﬁent of oxygen is

15 about 25 to 40% by volume, preferably 25 to 30% by volume.
Also, according to a further advantagecus 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 is 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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25 into sintered and/or nolten bottom ash are chosen in such a -29 way that
a certain percentage of fully sintered bottomash (for exanple, about 25
to 75% by wei ght of the entire anobunt of conbustion residues) is present.
In this way, it is ensured that there is sufficient non-nelting materi al
on the 5 fuel bed of main conbustion zone to surround the nelting ash, so
that this nmeasure does not adversely affect the nechanical grate parts. In
a further advantageous enbodi nent of the invention, 10 fly ash is returned
to the conbus%hgﬁ roce This fly ash _|eaves the fuel bed together wth
d

S..

conmbust i o °da iEeF§9F8d88€GeP agegBhnitt bEnFLPLEr §asPPiEomragha t he

boil er. 522 second feature of the invention of the third group, 15 that

is, the RanFEaMPLFeafReRt 8P EBnBa%t PBnweéghBues Fhel et hget#wOWRE hods,

is carried out as described bel ow. According to one enbodi nent of the

i nvent i on%&f CPRBUSERPRJrgpaddpest hast bresent s ackn drhidvdy neltf risct i on

generated 20 during nechani cal separation are conveyed to the conbustion

process. FRE8&efr haatohbeapeisubjiéfiedend tbe-nehbisyi natepiatess onee

nore, thus nmaking it possible for themto nelt and sinter. 25 Through

t hese freadurdsbetihefdingadvanmbygssiof tbee. t80surround 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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procedure of prior art described first (according to which all the
conbustion residues are sent for recycling even if small anounts of

resi dues of poorer quality are contained) are avoided. In conparison with
the prior art method 5 described second, the di sadvantages of dust
evolution and sealing the furnace (inclusion of air) are avoi ded.
Moreover, by returning the finest and fine fractions of poorer quality,

t he percentage of recoverabl e conbustion residues is further increased,
since the returned fine parts 10 are provided with the opportunity to

aggl omer @reassiur@fuRtior radi dessnilbed ddgisted aggairidipdeitoh@hiche first
time they are returned or after repeatedly being returned. The prior art
met hod deskl i el adorat idoe s axdtduesy @ rehisen tadvantragy ddogusyenhdfe is no
return to the conbustion 15 process. According to anot her enbodi nent of the
i nventi orsmdl] tdweuntis o eyl dddse afipodueac iqual iprvewashedmuatimedat er from
the wet-type discharger is rinsed wth fresh water, and the 20 di scharger
wat er whigite cargidesi f elrat coapurliabgewamhunhe pkiopoklkut astiols washed out,
which results in an additional inprovenent in the quality of the

conbust i ded@SIiEMESIHD) tid MiRfRI HAUIEB ash dudherdiashivandr is used
to rinse the coarse fraction, this has an advantage that at |east a 25
certain pegLeiHaaeOfrdhdat @Il th fgom i NHRY LR .

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

combustion 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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- 31 conveyed to the flue gas cl eaning systemw thout having to be

precl eaned because the percentage of pollutants it <contains is relatively
| ow. Furthernore, this enbodinent offers an advantage that at |east a
certain percentage of 5 the water comng fromrinsing can be supplied to
the wet- type discharger. The level in the discharger can be nmaintained in
this way. Since water is constantly carried out wth the discharged
conmbustion residues, the water level in the discharger drops. The water

| evel has to be topped 10 up in an{ case. Since the water_ coming from

rinsing FRAVEYSS it§i fibe fvengesofleandngmsandSuiiieutt RaverPstRo danger
of pipes and nozzl es becom ng cl ogged. In the second nethod of nechani cal
t r eat mentteaddSdiarged bacgusk $hienpercestradey&f PrldnEapkenifraction
contains a high percentage of oversize fraction (normally contains nuch
scrap netcgntadMmseris nelfatigelyepawat | Barshepmpae, bbkhs ebbedmentt, the
coarse fraction is further separated in a mnechanical separation step in
accor dance figintsh st iddvaariadeeth2@ ertbddiaminta gfertad n pegsensageMetfal s are
separated by a nmgnetic separator. In an enbodi nent of the invention of
t he thirdgy aarer faomisxamlon rtine igaicansibeze suppdped fioedheowas-t o be
smaller 25 than 2 mmfor the finest fraction, not smaller than 2mm and

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 Zmm and
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-32 smaller than 8 mmfor the fine fraction, not smaller than 8 nm and
smaller than 32 mmfor the coarse fraction, and not snmaller than 32mm for
the oversize fraction. These values are provided to act as a guideline for
better understanding 5 of the invention. Cbviously, each fraction contains
a certain percentage of finer fraction subordinate to itself as long as
this percentage is negligible. The fine fraction comng directly fromthe
di scharger and with a grain size not smaller than 2nm and snaller than 8
mmis the part of 10 the conbustion residues that is preferably returned to

the confmmsillor prioness mOYdhea et femdadhetivm gmaith stiaad eef thnn@ part
included in the grain size distribution of bottom ash obtained as a result

of the crushHmy OCEIehaC W i EForl & Hh & e & rRidiesh Cendespends to
the grain size of the 15 fine fraction supplied directly fromthe

di schar g&fma @k {HUS Firle R kRS JAAD| & Lualddy gHbbabbg1hes
recycling. Therefore, the fine part of crushed bottomash is referred to

as a hi gmwagfa‘ylciéaﬂ% Gl QN .5 2931 i o rgélle btk dNURRGUE NRBRd, if a

cut-off point™ of 32 nmis observ or t rst coarse separation step,

ool o SHEFARLIARL! S0.45, RO BB, bhokcheSORRRECa! at  Second
wth all égyééﬁﬁnggéégntage 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 1s preferably returned to the
combustion 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 first coarse separation step,
i.e. 1f the oversize fraction is separated, 1t 1is
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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25 than 8 mm being returned to the conbustion process. - 33 It is
recomended that netal be separated fromthe min fraction to prevent
mechani cal separating devices from being danaged by | arge pieces of scrap
metal. 5 Not only large pieces of scrap netal but also other netal parts
are freed fromthe nmain fraction containing an undersize fraction, that
is, a coarse fraction smaller than 32 mm Such netal parts can be used for
a separate 10 recycling process. Depending on the procedure and type of
recycling intended for use of the generated conbustion residues, it may
be expedient to renove netal separately fromthe 15 oversize fraction and
the coarse fraction. If the conbustion residues are to be used in road

construction, fler igxamplogmenideds tha¢omeeadedet Babatrheedo¥eoni zref racti on be
subjected to a further size reduction 20 step after netal parts |larger than

32 mm wWhiLh Fradiesh tHigeSdiRr redihdnRehERosepaiara niearviessy edonl N t he
second nethod, in order to obtain as large a raction as possible for

recycli ngjeﬁpgcqfaqﬁa%gz& HShiddgel D idRlsher eredi maief the invention of the
third group, 1t -3
5
Not only large pieces of scrap metal but alsc 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 fractipn.

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 cobtain 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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is logical that the coarse fraction separated fromthe main fraction is

m xed wth the crushed conbustion residues produced by the size reduction
step for the oversize fraction to forma first mxed fraction. In this
case, it 5 is advisable to subject this first mxed fraction to nechanica
separation to renove particles with an unfavorable grain size because
grain sizes that are undesirable in ternms of further recycling and which
are for exanple to be returned to the conbustion process occur 10 during

si ze reduciéo?. Jf%ir% conmbustion resjidues are to be prepared for a
particul arty THIET tﬁﬁﬂzéi S LH5H | Tr3iG I iSeradated drom Goei daint he
mat eri al st be conpactible. This is 15 virtually inpossible to achieve
wi t hout fiteRFhiRR ilon ‘it wWithshe raished gombust ioramsisdduest snal | er
than 2 nmand. snumller than 8 nm as descri bed above). For this reason, it
i s recomeeRNFehtbpaite Fizhassburtsion mdep dvbdsulvestsdde to a si ze
reduction step in order to deliberately ensure the 20 presence of this
necessary Fi#e-¥9mcte dinrmhustinst imixest fraeftidm. chianckisocase, that the
percentage of this grain size occurring is sufficient. Advantageously,
about 30% 1y admisphleftd makchmarts elfisadtiiren: imsisubjfciced ohotbhi s si ze
reduction step. The resultant fine and finest fractions are 25 mxed with
t he coar sendgharticen tsefaranioseconémveearticles 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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-35 fraction. Preferably, 70% by weight of the m xed fraction intended for
road construction is nade up of coarse fraction. In this second m xed
fraction, the predonmnant grain 5 size is larger than 8 mm and experience
has shown that these conponents have the quality necessary for recycling.
However, a | ow percentage with a grain size not smaller than 2 nm and
smaller than 8 mMmmis necessary in order to ensure the above-nentioned
conpactibility of the residues for road 10 construction. According to
still another enbodi ment of the invention of the third group, the second
m xed fraftachios. wastestbnalily , Wdttebyf merhgthite ofetthiey pe xeids €macgeenand t he
first mxed 15 fraction is separated. In this case, the parts under 2 mm
grain sizéntehdedh H6btencadreynpartdccidmriy mselerne pof ledarde fnacddos,. can
be separated surely fromthe recoverable residues. 20 This wash water can
advant ageously be conveyed to the wet-type discharger as has al ready been
explained in another <context. By returning water in this manner, the

consunption of 1hreshs Webesng ati fed B @fon OWIRS PasEimifant2yrilin S
recommended that the separated netals be -36 subjected to a washing step
using yvat gk ;£r 98 1R8qELSERRM98 ' mm, and experience has shown that

these components have the guality 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 dischafger and the first mixed

15 fraction is separated. In 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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so that any conbustion residues adhering can be washed of f.

Advant ageously, a screening step is used to nechanically separate the
fractions. 5 Addition of precipitating agents for soluble heavy netals to
the water in the discharger is extrenmely helpful in increasing the quality
of the recovered conbustion residues. Consequently, these heavy netal s can
be separated 10 by the addition of precipitating agents. Enbodi nents of the
present invention in accordance wth the first to third group will now be
further described wth reference to the acconpanyi ng drawi ngs. The

speci fi ¢ sifh jeaitigels toguwantaisthiies) steed usémgumaeer suolm abewdigbhaagdr
percentage, are typical ones for explaining the enbodi nents, and the
present isaveriatoamghadnbusetione regisivege ddietdingheae bal washequadifi.ti es)
being limted. 20 Figures 1 and 2 are two work flow diagrans typically

show ng neiVIeHS: g uwagor Garee cdnfihg ke dphventised @b meehahitatigroup. The
invention of the first group will be described in nore detail wth

ref erencedgaddiesaHd GWRSiodz ./ n the methods shown in Figures 1 and 2
1000 kg of -37 wastes with an ash content of 220 kg (Block 100 in the
figurgs) are fed to a mass-burn system and burned in such a

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

156 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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way that 25 to 75% by wei ght of conbustion residues occurring are
transforned into fully sintered bottomash 5 (Block 102). A total of 300 kg
of conbustion residues are obtained. These residues fall into a wet-type
di scharger (Block 104) where they are quenched and then di scharged (Bl ock
106) . Through a separating process, which includes screening and possibly
a washing step (Block 108), 200 kg of 10 fully sintered bottomash is
separated (Block 110) and taken for recycling (Block 112). 100 kg of
conbustion residues that are not yet sintered (Block 114) are returned to
the contAR§%h Prideeds asthemtendsiel €Af g t((ﬁgéior*erlo\ﬂi iR} h§e gases has

a weight of 20 kg and is recovered in a flue gas 15 filter (Block 116) and
by the cliekiiRf bfalfifad tubemasBiygn EYPtempad dugnededf PECAsR i s
conveyed to a separate disposal path (Block 120). In the method shown in
Fi gure 2,wan0-Haf of5 coninfcst ibgn weligyhte < fd wewnifus Y idmtrestidaeget - t ype
di scharger, and also 10 kg of fly ash is returned to the conbustion
process. dddprmirse ande matdfimdmshbvimton ffildy e ihtiesradchdéoddamm asht hat shown
in Figure 1. Therefore, the sane reference nunerals are applied to the
sanme I3l ockmlask thuse. | & Eogulieok. 325 k38olexbmbashadnnentidaksnatrbods in
accordance with the
obtained. These residues fall into a wet-type discharger
(Block 104) where they are quenched 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 tc 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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invention of the second group will be described with reference to work
flow diagrans of Figures 3 to 6. 5 As shown in Figure 3, 1000 kg of wastes
with an ash content of 220 kg (Bl ock 300) are supplied to a grate-based
system (Bl ock 302) and then burned. This conbustion process produces 800
kg of flue gas (Block 301) and 300 kg of conbustion residues. These
residues are forwarded to a wet 10 type discharger (Block 304), from which,
on account of wetting, 315 kg of conbustion residues or bottom ash (Bl ock
306) is taken qut. The taken-out residues are s%ggected to ani cal

., Irec
separation, inNGity CHROIIZENEENPAgTESNRGr dith & OanBFQBWﬁﬁP(EFSCk 308) .
This process separates 215 kg of 15 conbustion residues or bottomash into
a main freEiSnoR tH ey rsaaens geoud gl L heh desaRipsdodt810) and about
100 kg of a fine fraction and finest fraction with a -Crain size snaller
than 8 mEBIXRICSIY woRtke Hom chhagstamg taf & iguias 3sitoe 6l.arger than 8 mMm
consisting of a coarse fraction and an 20 oversize fraction is subjected to
wetting treatnent (Block 314). In this process, 1000 liters of water,
which is taken out of the wet-type discharger, is applied to wash the
bot t o ash, thuss Hhowr nigy Aitgul® Bg AO00 rkey cdhastesntwd thwiah aghgr ai n si ze
smal l er than 8nm Actually, the bottom 25 ash is washed on a sieve that
al l ows frasitent aff &a0 deg . (BDck 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

256 ash is washed on a sieve that allows fraction of 8mm or
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smal l er 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 process such as road construction, for exanple (Block 316).
Al so, about 100 kg of fine fraction renoved by screening is normally
returned to the grate-based systemfor the purpose of further sintering.
However, the fine fraction may al so be used for other processes (Block 10
318). 40 [Lj of .make-up water or fresh water .is added to ke up for a
| oss of m% %fi$% PP IRT - I s c FRFg &R T e §@gt%?egoﬁﬁﬁgtggﬁ resi dues
natural ly carr ter, wth them when they are taken out of the wet-type

di scharge‘?’ésa}l%xﬁh %bla‘\é%t T3t bt Hﬁ%’b@é%d el e il T5RE as shown i n
Figure 4. . In this nodified enbodi nent, the wetting treatnment of the main
fracti on FRFMF I rEPgethor wikydhe thidie S HaRtOn AMbERSSE rinsing with
fresh water. Specifically, in order to renove entrained constituents that

20 resul tEIF3Srehe WS Wighade oftem asiing swiadkenf ok tieadieto bgpe
di scharger, 80 liters of fresh water (Block 320) is added to 200 kg of
mai n for acisoh 1Bl dckeIPR) ingl(pidqess Bich tad sroadstons watadridns thoeapped of f
for flue gas scrubbing or other disposal treatnent, and another 40 kg
t her eof iex@Epiet(Bhecktdldhe Rdisot,ypbodits ddr ger ofs fiimlee fupcnaver f or
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 is 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. 1In this modified embodimeht, 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

26 returned to the wet-type discharger as make-up water for
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-40 conpensating for a water | oss. The bottom ash washed in this way can be
i ntroduced into other recycling processes. Figure 5 shows anot her

enbodi ment of the process in 5 accordance with the invention of the second
group. In this nodified enbodi nent, 1000 kg of wastes with an ash content
of 220 kg (Block 500) are forwarded to the grate-based system (Block 502).
Thi s conmbustion process produces 800 kg of flue gas (Bl ock 504) and 320 kg
of conbustion residues. 10 The conbustion residues are forwarded to the

wet -type discharger (Block 506). 336 kg of conbustion residues are taken
out of theongensapengli Suthaa geatermhiass nclfgsbotompasghwagieduent o fine
particles fromthe bottomash, that is, fine particles contained in the
bot t om asthimsmingamtize Utreiureakdnm tdishawtragyel idis gracgsises40 liters
of water is added to the wet-type discharger in order to nake up a water

| oss. 336 kg of bottom ash or conmbustion residues are forwarded to a
strainer that allows fraction with a grain size of 32 mmto pass through
(Bl ock 508). ArriyefesiZesidnd racdiiey Wnlbodingie oSitie Ippogessst Han 32 nmii s
initially conveyed to a netal separator (Block 510). The bottom ash from

whi ch g1et adcdsaseparad el tife COVEYEbA bR tHalsd@iondairoyyy odaaeghhst t om ash
having a grain size of about 8 mm (Block 512). The crushed bottomash is
conveyed hQqpRPEdNembodiment, 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. 4Q 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 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
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25 strainer that allows fraction with a grain size of 8 mmto -41. pass
t hrough (Bl ock 514). 100 kg of bottom ash or conbustion residues with a
grain size snmaller than 8 mmare renoved by this nechanical separation
process and,
bottom ash is subjected to disposal or further treatnment (Block 515). The
remai ni ng coarser residues are conveyed to a netal separator (Block 516).
constituents renoved by the netal separator and the netal
constituents
col | ect edpamad Hudsjuaglt eBltachneitltdi)ng fP8akgent. bByteni ashwerting treat nent,
particles of bottom ash adhering to the netal constituents are washed off
(Bl ock 5X8mbuis: i asad idue2Wikih &f gradm anidenamdldrarodhameBainm aged f or
recycling process (Block 520) are obtained. The bottom ash or coarse 15
fracti on fagicaidtl Yy echid mecamyall reparicibmeirlceswnd been renoved
(Block 522) weighs 215 kg. 60 kg of the coarse fraction is forwarded to a

The net al

crusher (
crushi ng,

t he

preferably, are returned to the grate-based system The 5

separated by the above-described netal separation step are 10

Horde 24), anék neducatbd @ anH yratd-aadat @afstdran 2hem After

crushed fraction is mxed with 155 kg of uncrushed coarse 20

fract ison, pdihet AN 24 Wi {ScPIEF G g aetdy NaiARH Miftlatmdsitng a

strainer that allows fraction with a grain size of 2 mmto pass through

(Bl ock 528104000 4y ! enfeOh-MRASR WAt Bbarser residues are conveyed to

10

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

collected and subjected to wetting treatment. By this

wetting treatment, particles cof bottom ash adhering to the

metal constituents are washed off (Block 518). As a result,

16

20

25

20 kg of iren and non-ferrous metals used for recycling
process (Block 520) are obtained. The bottom ash or coérse
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
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

bottom ash with a grain size from 8 to 32 mm and 45 kg of
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required for the wetting treatnent is supplied fromthe wet- type

di scharger. This wetting treatnent yields 155 kg of 25 bottomash with a
grain size from8 to 32 mmand 45 kg of - 42 fine fraction with a grain
size from2 to 8 mm These two kinds of fractions are used for a recycling
process, that is, for building materials or road sub-base |ayers (Bl ock
528). On the other hand, fine fractions having a grain size 5 smaller than
2 mm which are renoved by the wetting treatnent, are returned to the

wet -type discharger. The work flow di agram of Figure 6 shows a basic

nodi f i cat fohe of radieienbedt heat gshibws ize Fixpm e2 350 i & muki cFhese0two
precipitating agent for soluble heavy netals is used. This precipitating
agent is knpe@sted fnactibteswetetypsd dicchargerycl morpercdss + ddhede itshe
concentration of lead in the water in the discharger fromthe usual |eve
of 2 ny/Lfvp BuDbdimglmats 08ks 326) roddi sulpriessPi 1agery e@asdk rexfuces the

| ead, 15 which is dissolved in about 20 liters of bottomash water wetting

200 kg ofohothenvesdr hend, NBind0Prgeeiodeaghvsngeatfededkize the flue gas
produced by conbustion treatnment (Block 302). In the nechanical separation

process UshaUlér theMextmm! @hi@NSafd aedmOPedi by endr@ddt sige of 8 mMmto
pass 20 through (Bl ock 3085, of 400 g of lead, 200 g of lead remains in

200 kg of tpehtREnashatBl PeKuB3I0d S6Ntnd Ovdhec$86Y& iMarger.

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 scluble 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 oﬁ 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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process after washing. On the other hand, 200 g of lead is returned to the
grate-based system (Bl ock 302) together with fine fraction having a grain
size smaller than 8 mm (Bl ock 25 312). -43 Further, enbodi nents of the

met hods 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 (Bl ock 700)
are fed to a grate-based system (Block 702) and burned in such a way that
25 to 75% by wei ght of the conbustion residues generated are 10
transfornmed into fully sintered bottom ash. The conbustion results in 800
kg of flue gas (Bl ock 704) and 300 kg of conbustion residues. The residues

are forwarded trarahest,- <t idleatRabgetheBnethoddblin htedrwAhel, woBhaccount
of wetting, 315 kg of conbustion residues or bottomash is 15 taken out

(Bl ock 708 {Heiakin- AUt HELSHAYRS @ofips WR18cHRd ads@ rigehanincal

separation, in this case, screening to a grain size of 8 mm (Block 710).

Thi s pro%ﬁpﬁ]@gﬁsl %ﬂiﬁ:ﬂ(gzéfeﬁe%@g)%t iﬂ%ur i dugs, qrpy bottom ash into a

main fraction w a grain size larger tha mm (Bl ock 712) and about 100
kg 2050f a fine fraction and finest fraction with a grain size

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
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, 1000 liters of water, which is taken

256 out of the wet-type discharger, is applied to wash the
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smal l er than 8 mm (Bl ock 714). The bottomash with a grain size |arger
than 8 mm consisting of a coarse fraction and an oversize fraction is
subjected to wetting treatnment (Block 716). In this process, 1000 liters
of water, which is taken 25 out of the wet-type discharger, is applied to
wash the -44 bottom ash, thus sluicing out 15 kg of fine constituents wth
a grain size smaller than 8mm Actually, the bottom ash is washed by a
strainer that allows fraction of 8nmor smaller to pass through. The water
havi ng been used for 5 washing the bottomash is returned to the wet-type
di schar gottsdetafdy, ihus (Haiqing fqudctliSokdamd fimesconstddiedss The washed
bottom ash is taken out ready to be wused in a recycling process such as
road consfitdctd @naifrors iz amelld Blthan B18).. Apbuallpo kbeobottem fraction
removed 10 by screening is normally returned to the grate-based system for
t he pur possh dfs fwashest i e ertivegindidovidnedr alillvars ifmactficac tofodmmayral so be
used for other processes (Block 720). 40 liters of nake-up water or fresh
wat er i s smhlEler ccargless Whifcarga, | othe ehteat aavingt beenetisedpéodi schar ger
because 15 the conbustion residues naturally carry water with them when

they are wakeihpuwhefbdittomeisH yiRe ditaghidalo tHee wadtomsgdescri bed process
may be nodified as shown in Figure 8. In this nodified enbodiment, the
wetting 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 Qater 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. 1In 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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20 treatnment of the main fraction having a grain size larger than 8 mmis
followed by rinsing (Block 724) with fresh water (Block 722).
Specifically, in order to renove entrained constituents that result from
the wetting treatnent using water fromthe wet-type discharger, 80 25
liters of fresh water is added to 200 kg of main fraction. -45 40 liters of
this rinsing water is trapped off for flue gas scrubbing (Block 726) or

ot her disposal treatnment, and another 40 kg thereof is returned to the

wet -type discharger as nake-up water for conpensating for a water |oss.
The 5 bot4brhidarswedhddiiisn nimissingaywadar Hé ithmarpedcedti Aog &iMeér 92fecycl i ng
processes. Figure 9 shows another enbodi nent of the process in accordance
with the sewditingn (Fladke 126 )r dgradier |dispessl] G resiyo¢inten@nd1000 kg of
wastes with an ash content of 220 kg (Block 900) are forwarded to the

gr at e- basatbtshest &t (M3} ddler<2(2)is Hutsimerbust itdre predeeypepdidetesg8d0 kg of
flue gas (Block 904) and 320 kg of conbustion residues. The conbustion
resi dues ay endkg-wgy dectdro fidre cmmipdnge idics cdar gewatkr (Bilssck 986). 336 kg
of conbustion residues are taken out of the wet-type discharger. This

i ncrease pot ek HEh ivaghil tin dHine Wiy tdad ese titadrcaliue eebrilmicned hier t he
bott om ash washing water returned to the wet-type discharger. 40 liters of

recycling processes.

Fiqure 9 shows ancther 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 900) 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 resi@ues 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 bottom ash from which metal is separated is conveyed to a
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water is added to the wet-type discharger in order to make 20 up a water

| oss. 336 kg of bottom ash or conmbustion residues are forwarded to a
strainer that allows fraction wth a grain size of 32 mMmmto pass through
(Block 908). An oversize fraction with a grain size larger than 32 mmis
initially conveyed to a netal separator (Block 910). The 25 bottom ash from
which netal is separated is conveyed to a -46 crusher that produces bottom
ash having a grain size of about 8 nm (Block 912). The crushed bottom ash
is conveyed to another strainer that allows fraction with a grain size of
8 mMmto FIISherr hglh pBreukes1bpttopnoarly bRVHBHt 8nga3ANSSHESCORDUSt oNn
residues with a grain size smaller than 8 nm are renoved by this

mechani c@&bosigp&r ami ¢Blprsc@d8 )andThe prefished| yotter ash uihetbneetdar

grat e-based system The bottomash is subjected to disposal or further
treat mentto @EBloddler9sSyraifkee taati aldgwsodraetivesiwdubsaageaconsieyed to 10 a
netal separator (Block 916). The netal constituents renoved by the netal
separ at orofasd nicheonphisks chmduighueBlsacksopanat etlodykd hef abovesmestit i bed

netal separation step are collected and subjected to wetting treatnent

(Bl ock 9k&)comBﬂsthb&_w%%&ﬁﬂést&Q%hﬁangraﬁﬁrEﬁﬁbe%m@&lbattﬁﬁhashmﬂdhering
15 to the netal constituents are washed off. As a result, 20 kg of iron
and non- faald demovRi@aby ¥ped hethheskall Baphiaeess process and,
preferably, are returned to the grate-based system. The
bottom ash is subjected to disposal or further treatment
(Block 915). The remaining ccarser 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 is subjected to wetting treatment using a strainer

that allows fraction with a grain size of 2 mm to pass

256 through (Block 926). 1000 liters of wash water required for
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are obtained (Blbak 920). The bottom ash or coarse fraction (grain size: 8
to 32 mm fromwhich netals have been renoved (Bl ock 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 mxed with 155 kg of uncrushed coarse fraction, and the

m xture is subjected to wetting treatnent using a strainer that allows
fraction with a grain size of 2 Mmto pass 25 through (Bl ock 926). 1000

liters of wash water required for -47 the wetting treatnent is supplied
from t he W& H§igen ‘i']ll"s‘%?cr‘]f’érr“tfé? iSRRG & He 4 r‘\"tety'itéflpt?s 155 kg of

bottom ash with a grain size from8 to 32 nm and 45 of fine fraction
with a gréiSrhdsassr ofh2st Westing YTREeIEMERs KFR&I§55155 f‘ﬂa@ifl BAktaRe used
for a recycling process (Block 928). On the other hand, fine fractions
havi ng a a&fFhiwiE] 2o grsyiel |ssvza HaemR Srho i3 om @l ﬂénﬂiﬂe@fb;fltnhﬂe wet ting
treatnent, are returned to the wet-type discharger. 10 The work fl ow
di agr am oﬁralifgimfe Wi hs rowsr aibasize fmedi 2 dat iSommof Thesenbwdi kéndsshown in
Figure 7, in which a precipitating agent for soluble heavy netals is used.
Thi s 5prexf pitaattinns=agerd ussed njeecteddapad ie pretcdsysp g Blicedha2gar. in
order to reduce the concentration of lead in the water in 15 the di scharger
fromthe arsudie lentadr dfarl N ind G oy lhaving 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
medification 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 dissoclved 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

20 of lead is returned to the grate-based system (Block 706)
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(Block 728). This precipitating agent reduces the lead, which is dissolved
in about 20 liters of bottomash"-water wetting 200 kg of bottom ash, to 1
ng. 400 g of lead is entrained in the flue gas (Bl ock 702) produced by
conmbustion 20 treatnent (Block 702). In the nmechanical separation process
using a sieve that allows fraction with a grain size of 8 nm to pass
t hrough (Bl ock 710), of 400 g of lead, 200 g of lead renmains in 200 kg of
bottom ash (Bl ock 712) sent to the recycling process after washing. On the
ot her hand, 200 g 25 of lead is returned to the grate- basgg stem (Bl ock
706) -48tP@§$@ﬁ§rW%FPhfﬂpﬁefﬁﬁQGPPGnhﬁaﬁpﬁgaaggﬁépnséF?esy ﬂ?g thA3n 8 mm
(Block 714). As has been described in the above, according to the 5
i nventi orf @W-ﬂﬁéOFﬁr§ﬂ4gﬁoup of the present invention, there is provided a
method in which fully sintered bottomash with the required quality can be
obt ai ned without using a downstreamnelting or vitrification unit. 10
Al so, according to the invention of the second group, of the present
i nvention, theRs hespbeenddeésaribedodni nthewabolegoadequdlingy tbothem ash
fractions can be separated, disadvantages of dust evolution and probl ens
w t h Bnclirsdieort ioof odi rthier @irs tf Wroape oAt hee paresieded 1nyed tiont héhewat er 15
consunption can be reduced.

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 gquality 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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Further, according to the invention of the third group of the present
invention, there is provided a nethod in which a conbustion process can be
regulated in such a way 20 that fully sintered bottomash with the required
quality can be obtained without using a downstream nelting or
vitrification unit, disadvantages of dust evolution and problens with
inclusion of air froma furnace can be avoided wusing a m ninmum of

equi pnent, and further water consunption 25 can be reduced. -49 Although

t he present invention has been described wth reference to the

enbodi nents, it is not limted to them. Al nodifications, changes, and
additions that are 5 easily nade by a person skilled in the art are
enbraced in t e ihesighi cahescopeseit t Haverdsiemt haserttéem. des@rdbaidns 1. A
met hod for treatnment of residues produced by a conbustion plant in which
fuel is berttedrefieaenoabust i bhe b5 egibaidd meartd ,t hiet gdsermitedl imstedesoar e
quenched in a wet-type discharger and subsequently transported fromthe
wet - t ype thBmchaaber mbdifheaetibakge chelmafeact ez edddNtibag wakhtcamausti on
residues comng fromthe wet-type discharger are first separated through a

mechamsi Cadasily made by a person skilled in the art are embraced in

the technical scope of the present invention.
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10 separation step into two fractions, a main fraction essentially
consisting of a coarse fraction and an oversize fraction is washed with
water drawn fromthe wet-type discharger, thus separating finer parts
adhering to the conbustion residues, and 15 wash water is brought to the
wet -type discharger together with the finer parts taken up during the
washing step. 2. A nethod for treatnent of residues produced by a 20
conmbustion plant in which fuel is burned on a conbustion grate, and the
generated residues are quenched in a &et-type di scharger and subsequently
transported fromthe wet-type dischargd™%to the outside, characterized in
t hat wet conbustion residues comng fromthe wet-type 25 discharger are
first separated through a nechanical separation step into two fractions, a
main fraction essentially consisting of a coarse fraction and an oversi ze
fraction ils subfe®eEBodoTarsitzeatpedlicefoncsidpeanBrPSuUEREnPadhed with
water drawn fromthe 5 wet-type discharger, thus separating finer parts
adher i ng tCOMbUsE io8nBdenitoA N ¥igheSuAnd SWRERREL 8F PsCBPBUFRECEO t he

wet -type di scharger together with the finer parts taken up during the
washi n grate, and the generated residues are quenched in a wet-type

discharger and subsequently transported from the wet-type
discharger to the outside, characterized in that

wet combustion residues coming from the wet-type
discharger are first separated through a mechanical

10 separation step into two fractions,

a main fraction essentially consisting of a coarse
fraction and an oversize fracticn is washed with water drawn
from the wet-type discharger, thus separating finer parts
adhering to the combusticon residues, and

15 wash water is brought to the wet-type discharger
together with the finer parts taken up during the washing

step.

2. A method for treatment of residues produced by a
20 combustion plant in which fuel is burned on a combustion
grate, and the generated residues are quenched in a wet-type
discharger and subsequently transported from the wet-type
discharger to the outside, characterized in that
wet combustion residues coming from the wet-type

25 discharger are first separated through a mechanical
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step. 10 3. A nethod for treatnent of residues produced by a conbustion
plant in which fuel is burned on a conbustion grate and the tenperature of
t he generated conmbustion residues is increased under appropriate
conmbustion control, 15 characterized in that a conbustion control system
is run in such a way that the conbustion residues are sintered and/or
melted into bottom ash beforehand on the fuel bed of the main conbustion
zone, 20 the entirety of generated residues is quenched in a wet-type
discharge%e%%qakq%% %%%%”i%%% E%%nkEg%t@gh-type di scharger to the outside,
wet conbustion résidues comng fromthe wet-type discharger are first
separated through_a. hani cal 25 separation step.into ons, and
Then a mai n {1 Aot FQiT: &3 26E0oht PIPE) LBV SEPRY L OF A0c8hr Se PREEE on” and an
oversi ze Ffr%%aion i_s, washed wi.th ter .drawn frgn]the m%t tyge

di schar gerr* ¥t s 8PS} &0 Ry SEitHéF JarFs188héri RFPY6°FRE “RoRbusfFon

resi dues, and 5 wash water |s brou%gt to the wet-type di scharger oget her

With the FSBCH&N S TERERUM SdbPERg "ARESa¥fhgvater drawn from the

5 wet-type discharger, thus separating finer parts adhering to

the combustion residues, and

wash water is brought to the wet-type discharger
together with the finer parts taken up during the washing
step.

10
3. A method for treatment of residues produced by a
combustion plant in which fuel is burned on a combustion
grate and the temperature of the generated combustion
residues is increased under appropriate combustion control,

15 characterized in that

a combustion control system is run in such a way that
the combustion residues are sintered and/or melted into
bottom ash beforehand on the fuel bed of the main combustion
zone,

20 the entirety of generated residues is quenched in a
wet-type discharger and then taken out from the wet-type
discharger tc the outside,

wet combustion residues coming from the wet-type
discharger are first separated through a mechanical

25 separation step into two fractions, and then a main fraction
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step. 4. A nmethod for treatnent of residues produced by a 10 conbustion
plant in which fuel is burned on a conbustion grate and the tenperature of
t he generated conmbustion residues is increased under appropriate
conmbustion control, characterized in that a conmbustion control systemis
run in such a way that 15 the conbustion residues are sintered and/or
melted into bottom ash beforehand on the fuel bed of the main conbustion
zone, the entirety of generated residues is quenched in a wet-type

di schar ger, and 4hen f aleen ;ut; f Q&?%h%o%?%ét%Q%ct%%ndhﬁﬁhghgg@eEQiEQe
S g type

out si de, wet conbusti on residu com n rom the wet- di scharger are

1St Sepgnated hnaugh 3 JIPGhan Galo.Seharal kansteg ko L fracti ons,

and then a main fraction esse consisting of '@ coars action and
an oversizg 25 fractiqon is subjected tQ a size reduction step,and is then
B3 vias he FECHR Niter T SRS Var oty pe e CEPGorT ERuS Ssepar at i ng
finer parts adhering to the conbustion residues, and wash water is brought

to the wet™ CO0e RS eS 1t Gt her with the finer parts taken up during

t he washi ng , ,
5 wash water is brought to the wet-type discharger

together with the finer parts taken up during the washing

step.

4. A method for treatment of residues produced by a
10 combustion plant in which fuel is 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
15 the combustion residues are sintered and/or melted into
bottom ash beforehand on the fuel bed of the main combustion
zone,
the entirety of generated residues is quenched in a
wet-type discharger and then taken out from the wet-type
20 discharger to the outside,
wet combustion residues coming from the wet-type
discharger are first separated through a mechanical
separation step into two fractions, and then a main fraction
essentially consisting of a coarse fraction and an oversize

25 fraction is subjected to a size reduction step and is then
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st ep.

washed with water drawn from the wet-type discharger, thus
separating finer parts adhering to the combustion residues,
and

wash water is brought to the wet-type discharger

5 together with the finer parts taken up during the washing

step.
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