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Produced by Conbustion Plant, and Method for Treatnent of t i dues 5
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Bawkground of the Invention Field of the Invention ThﬂWﬂMﬂﬂ ﬁm

relates to a method for inproving the properties of c
produced by a conbustion plant, nore particularly a wasteusasdenergy 10 i
conversion plant, in which fuel is burned on a conbustion grate and the
tenperature of the generated conbustion residues is increased under
appropriate fuel control. Also, the present invention relates to a nethod
for 15 t Mekhadifar Imprawine Propsnhies b Ramhtishion Regidieson pl ant,
nore particularly a waste incineration unit, in which fuel is burned on a
conbust i Aragivates] hyhCambusrtdicad PrlesitiuemndiMe thaeh cfoad Trre atmeatt- tofpe

di scharger and subsequently transported fromthe discharger to the outside.
20 Furt hathe tResi@weaent invention relates to a nethod for treatnent of
conbustion residues produced by a conbustion plant, nore particularly a
wast e-t 0- energy conversion plant, in which fuel is burned on a conbustion
grate and the 25 tenperature of the generated conbustion residues is W

incregsed under appropri ggiqpurfP B Ahe | hved®idipd of this kind, which
is knomn fromEP 0 667 490 HI, fuel is heated on a conbustion grate to the

extent 5 that the bottom asp;gegersat ¢ ebxngggﬁgghion has a tenperature just
bel ow the bottom ash nelting point before proceeding to a nelting stage

outside the comyis ']_xg}ié;{tat- venti nF?.I ot £ 4Y %e%qi lon in such a
way that the botto:% ash at ]tq‘nee-ggr%?])o the gratea%as as iglla tenperature
improving the properties of combustion residues produced by
a combustion plant, more particularly a waste-to-energy
10 conversion plant, in which fuel is burned on a combustion

grate and the temperature of the generated combustion

residues is increased under appropriate fuel control.

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

25 temperature of the generated combustion residues is
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10 as possible in order to keep the ampbunt of energy involved in the
downstream nelting stage as | ow as possi bl e. However, no sintering or
nmett i ng of the bottom ash occurs at this point. In order to nonethel ess
achieve the required bottomash quality, a downstreamnelting stage is
therefore 15 required. This downstream nelting stage requires not only the
rel evant equi pnent but al so an increased anobunt of energy despite the

previ ously nmentioned heating operation. Inorganic and organi c pol | utant
constituents fromthe 20 wastes are of significance for the required bottom
ash qual i incréasgarindet aappiwpriatet sl acwhisedls are the main inorganic
pol l utant constituents. Organic pollutants are produced particularly due to
i nconpl ete conbustion. Essential to the assessnent of the bottom ash
quality is, 25 further, how much of the pollutants present are | eached out

-2 during eltfiDMd¢Red Sof | th AIA{d PN wit {teh MBS Nedbhwi! £ RE e L0 &6 70f
bottom ash are of inportance for assessing the suitability for use in

Cometruci 490 HEY rulPTiEAEREEL off o Ablhbusel SATAUEE Ko dhe IORene

construction. 5 Due to the tenperatures 1nvolved 1n the

nstrustion. ' B o the hi gh the Tt ea
char adt er (AG 404 Mok fob Eaf T bhEh Sad O, OIS FORMEL AT " Foni cal bot tom

h t -t Oos i t i 1 % b
neight " or EmRe RedPa i OAE BRLFRCERY BRANThASE ReREng B BNE BetOrg DY
igniti f | t nbust | id is.l th 0.3%Db j ght. |
oadi o1 on. BregesdtaertacRumert RS, R0 Shes lag riRa Pamp iRy pigte "
percenta es. of | eachabl e fS sal;s and heav¥ neta$s because t hese have
ei t her evidt? AeHIOT Fegulates FoMRRFLIQ® 1R SuGR8sWA¥: FPREiBR%ed when the

nol ten mass cools. On the other hand, DE 701 606 C has_ described a 20
t echnol oghP¥ oM eR 2bnbhet eRA PEsthBedrare Ramvajehigh 4 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 gchieve the required bottom
ash quality, a downstream melting stage is therefore

16 required. This downstream melting stage requires not only
the relevant equipment but also an increased amount of

energy despite the previously mentioned heating operation.

Inorganic and organic pollutant constituents from the
20 wastes are of significance for the required bottom ash
quality. 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,

26 further, how much of the pollutants present are leached out
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‘di scharger having an inlet section and a discharge tub wth an ascendi ng
outlet chute and are taken out fromthere to the outside using a

di >harging ram These conbustion residues are called bottomash. Water for
guenching the 25 bottomash is supplied to the discharge tub. Only -3
sufficient fresh water necessary for counterbal ancing the anmount of water

di scharged along with the noistened bottomash 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

t hat t heiduxiong esliutaidonse LAIEOt Ihe adadiden, Yhameshasiioal bottom ash
quality in terns of suitability for landfill and for being recycled to

bui | di ng gredpettiés Ies Wdtton 5K atte R i dher € £5d &l ULST 4 L5 W8 i PRt ed 10
(classified) into fractions of better and poorer quality is the reason for
this di sadyuRoe: tf oRsequentiy. 5&&&%&{&%@%@ e £0 1O fpsi dues is

i nevitably of unsatistactory quality. 15 Al so, 4 423 927 has described a

teChn0|ngéigﬁf!&(”b£f¥ﬂ§#%§hﬁé%?C%%%éiﬁgﬁggfﬁé%%@hiS conveyed directly to

a water bat or coarse prior quenching. The dry and
coars%ly cl eaned bottom ash is separated into at least two fractions. All
particles smaller than 2 nmare 20 allotted to a first fraction and all

th ticl ot ted t d fractiaon. Thi t hod t
Furt het - separ ol S SIS dAMRRF A TR S RN o b 1 A

screening step.. All particles snpller than 27 to 35 mmare allotted to a
Chird fref i PEOHHITR e e 5ihat he ML LIRS SFASE( BIOLESR fourt h

fraction. In this way, -4 residue fractions with_ satisfactory quality are
produced. SRR FREEAWSD| 3¥e FhAFRCHPBbF @dsPYi 1PWi REFEeRbAIe? 2Fr from
the furnace are disadvantages of this nmethod. 5 Summary of the |nvention
The presePXIIMVRRIRRPPLYRAS pedth it &¥RiGAlepITtamh @sdh fRefe f&Fa™eéd vari ous
problens with the prior art. An object of an invention of the first group
of thé 10vd3eachR-ensegdy | @Pnyersoprplane coneahndli Rowbk chy avebeltisti on
process can be regulated in such a way that fully sintered bottomash with
t he requietdirpirned mavtér, obounably ieasuredsanglasdoansigpikioRl ting or
vitrification unit. 15 Al so, an object of an invention of the second group
of the presentossvenmtignitsonoofirmeltenacombhetion wesitugsodsqlessty
bottom ash fractions can be separated, disadvantages of dust evolution and
probl ens whah 0 nT$ usy omedbfheir o ddition, the molten combustion

residues are characterized by low percentages of leachable
15 salts and heavy metals because these have either evaporated
or have been integrated in a glass matrix formed when the

molten mass cools.

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

25 bottom ash is supplied to the discharge tub. Only



20 furnace can be avoided, and further water consunption can be reduced.
Further, an object of an invention of the third group of the present
invention is to provide a nethod in which a 25 conbustion process can be
regulated in such a way that fully -5 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 using a 5 m ni mrum of

equi pnment, and further water consunption can be reduced. Brief Description
of the Drawfhisienthefitesh fuatenmesesspqy ofer t¢amdrolansinothe resi dues
produced by a conbustion plant, and a nethod for treatnent of the residues
i n accor cammentvidf wadiseprébsriiargeddieongy with ndve o tetsened debtvidnh
reference to the enbodi ments shown in the acconpanying draw ngs. 15 Figure

1 is a woadhfiow sitegdeded ointd | tisé radb Ng A teslagdistante of a nethod in
accordance with the invention of the first group; Figure 2 is a work fl ow

di agr am f@ndéhtSi € 88k Mo ANRLREF oGS DO BN c O @nded WA SCEM &R Wi th

the 20 invention of the first group; Figure 3 is a wor flom1d|agran1for

|11 usty at{i g g £oboshi o8Nt £ OF éx%%@d égn@&wé&%fl%{ﬁ {88e] pVeMEA ON Of

the second group; Figure’ 4 I'S fllow di agramfor illustrating 25

anot her efpOdL OB ¢ Of n &y "BAEPP EOnEEHOF SE1SHs VL indLeé Breduced.

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 quenching. 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

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



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

Illustrating still another enbodi nent 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 ment of a nmethod 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 nmethod 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 grongsidigufeadticns wbtk d$doisfhcgoayn quality uste aprodused! | 15
anot her enbodi nent of a nethod in accordance with the invention of the

third gropptersilvéi guse dPolst PoNOiKdf ppubUemgraith oindlhsibdhadf ngistil |
anot her enbodi mrent of a nmethod in accordance with the invention of the

third grogpom26h&et@rhsde DRSETdPEARPaREa§ES bF SERLE efeb@di MENtS A met hod

for inproving the properties of conmbustion residues produced by a
conmbustion plant in accordance with the invention of the first group 25 The
object of the invention of the first group is -7

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

above-described various problems with the prior art.

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

reduced.

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

26 combustion process can be regulated in such a way that fully



achi eved by running a conbustion control systemin such a way that the
conbustion residues are sintered and/or nelted into bottom ash beforehand
on'the fuel bed of the main conmbustion zone, and that the conbustion
residues that are 5 not yet nolten or sintered are discharged at the end of
t he conbustion ‘process and then returned once nore to the conbustion
process. The idea on which the invention of the first group is 10 based is
firstly to inplenment the conmbustion process on the grate in such a way that
sintering or nelting takes place beforehand on the fuel bed of main

conbust i chlnbeeed apot tem onsh ywith reherreqhiredngesl ity ¢asikeies that are
not yet sintered or nolten so that the required | evel of sintering 15
and/ or nedthtagnedrnwbthachi eving cn ddvenseream welthngdont veopifidatidre
invention of the first group, the term"fully sintered bottom ash”" neans a
materi al ahét, CQDSadTantAg@d &f NS €deddTtOioNDaAAENpESLDERs typtigal |y having
a grain size of at least 8 mm for exanple. These chunks consi st of

conmbust i oinébes doRSofr 8Nk I f ik €a t HidEna66! €ART BE&ESvbhaed dlis epgphet e or
surface nelting. 25 The sintered and/or nolten chunks preferably have a _8.
por OuS; St UGS Qaeegeigaénf el gagerduLhoy Ghpber Lofs@hpLELhi f8n Hbe
possi bl e porosity of fully sintered bottomash is to be attributed to the
fact thatr%@@céggperature of the nolten ash on the fuel bed is not high
enough to bring about 5 adequately |ow viscosity, and pores remain after
gas bubbles are driven out by a process simlar to the publicly known
bubbl e renovi ng process in glassmaking. There lies a difference between the

fully sintered bottom gsh and typical vitrifjed ash obtained by a
downst r eam hi gh B2lef gesgglpglon of th DPQ&&RH&

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



10 tenperature treatnent nethod using a refractory-lined crucible furnace
or other nelting units. Refuse constituents, such as glass or netals, which
travel through the grate virtually unaffected by the 15 conbusti on process
are in the stricter sense of the word neither nelted nor sintered on the
fuel bed. However, the fully sintered bottom ash can contain such glass or
netal s. These constituents have the requisite characteristics in terns of
burnout and | eachable pollutants. 20 The term "sintering" is described as a
"special case of nelting and solidification", according to Hammerli (Ml
and Abf al ingent BuppbEntine oecdidpgseppf Bottom Ash and O her Resi dues,
page 142, 1994). In the followng, 25 therefore, the term"sintering" used
in the sense ofFidure 5 sairdearle fibdw idigaquramefdor nl Y wstetdieingfstpEkY i cl es”
often extends beyond its common scientific usage. The chunks vyi el ded by

si nteri nganbthier| smbodinest &Ht4 oneesdd by B€coBdirce Colth etigdy or
partially. 6 The bottom ash constituents that are not sintered and/or

nel ted argnélehtiesl a6 tRei §8abndo§tOapash. The residual bottom ash is
characterized by a small grain size, a high loss on ignition, and a high

percery age of tg ?%hv%%tr ok O?%&f%af'i&v &fa%?&'iﬁaf@f’ Wibstheind g sintered

bottom ash. The | the first group focuses on sintering and/or

mel ting tQﬁoERQP“% 1hE7EAYLSo AL EAGY YT LecOPaLiEs Weln efeof el n

conbustron zone as no consi ere possible Up to now. It

in ac h£¥ %rgﬁg geggﬁ nP8£§uato nmechani cal conbusti on grates i f

I|qU|d bo nras t Ween VI grate bars or other noving parts
of the grate. FQr thls reason, t he b tto sh the rate has
been avoi ded and*¥AF® hat®2d %%gﬁ %%ﬁg gé%gfﬁﬁt ?ﬁen%€?§?ﬁ€tb%?n of the
bott om ash @%S not ea hed E $ g %B thod of .the %nvention
of the fl? °6+%ﬁB ? esPRERP nbnaﬁa?BF ﬂBFFIHb 5 33%“8%5 HA0 RE e
upper %uel g The reason for this is that the greatest heat -10
i mpact ocEdFstREBh 9B8YBI t hr ough radiation of flame body and the
t enper ature of naterral lying directly on the grate, can be keg | ower from
bel ow by addi ngF t3%#H8r 8 (5 ?eV%%Fvgl?Erﬁ%?gﬁﬁBeF?FrelaF?tFﬁEh #s the case
for the top of the 5 fuel bed. Since not all conmbustion residues can be
conver t ed@R@ther| gmbpdiveat Bbt aokehbBAdoint AECPEHARSPt Wikhalhey when
regul ating conbustion in this way, the conbustion residues that do not yet
have the &n¥eatieni ofi & beothiudlgrguprered bottom ash are returned to the
conmbustion 10 process. No additional external energy source is required to
achi eve the sinFégung 9ndsoa werki Aoyrdiagsannfereillustpatinghetablai ned
quality of bottom ash corresponds |largely to 15 that obtained by products
wi t h Whi canathersemboldiimestt pfi ahmeshodi ¢nf agicbrdanteomithetihel | - known
downstream t her mal hi ght enperature processes for nelting and vitrification
Uni ts suchnuentipot afytkel thiadcguwoubl;eahdr nace, and a nelting chanber are
used. A mmjor disadvantage of these known 20 nethods, however, is the need
for very conpl erigddet 10ndk anwbskafilowi dhagramgforondlinptraninkey have.
The invention of the first group solves this problem and can produce
bott om asbtlhavi agoghalri embagpmexitnatehy metiiodaint actbatiantet wd thottthem ash
obt ai ned by the known net hod.

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



2b -11 According to a significantly advantageous enbodi nent of the
conbustion control systemin accordance with the nethod of the invention of
the first group, the underfire air is subject to oxygen enrichment
according to the quality 5 of wastes to be burned (refuse quality) so that
t he content of -oxygen is about 25 to 40% by volunme, preferably 25 to 30% by
vol unme. Al so, according to a further advantageous enbodi nent, the underfire
air is preheated to about 100 to 400C. These neasures may be used singly or
t oget her 10 depending on the circunstance. The tenperature of the fuel bed
(typi cal | §chi@yed by afenrpingha cpomust ioncEPBRrel SYSFemnbR a84@Ri&tics, is
preferably set at 1000 to 1400C. All conbustion control neasures for

achi evi ngwagsthad e copmbusbhen areshieds t avecohbterednandsorunel ted
transforned into sintered and/or nolten bottom ash are chosen in such a way
that a ceibhtdnbpetornashebefofehdpdsont thedfheltbedasti t(hermakanpl e, about
25 to 75% by wei ght of the entire anmount of conbustion residues) is

present. ¢tombhssivnayzohé,i andOtkasutkd tbmbusbeor reésidiiés cteat apa-nelting
material on the fuel bed of the main conbustion zone to surround the

nel ting aabt petthaltéhi 6rneantefedogte N@isaHyeye8! ¥t athecénd hef neggani cal
grate parts. 25 In a further advantageous enbodi nent of the invention, -12

fly ash i gonBast D6 bPobBEsCANRUEhERNLBEREREA- onBESMbLY Bs§htheaves the fuel
bed together with conbustion gas and is

combustion process.

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

attempt.

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

complete or surface melting.

25 The sintered and/or molten chunks preferably have a

-8.



introduced to a downstreamflue gas filter via the boiler. 5 The

i nconpletely and conpletely sintered bottom ash can be separated in a
screeni ng stage of bottom ash after it has been discharged fromthe
conbustion system (through a sieve at a grain size of e.g. 2 to 10 nm.
Oversize is the fully sintered bottomash and undersize is the fraction to
10 be returned. There are various nechani cal separating nethods for
carrying out this separating process that are famliar to a person skilled
in the art. Separation can occur either by screening or by 15 conbi ning

scr eeni ngpandusashragtsrepduastaesas | belease ador beg siveet aggoars enbodi nent
of the invention. There are of course other neasures for inproving the

bot t om asheljuahgt y THetpdsakibld gearoniftsi def thel bpnhisidsd Hdtdoantasdnd ar e
to be seen in particular in a special washing step with and w t hout

chem cal agddtéiNesatdihephtag £6aché ofad@viRgt atHEatBmpEgLerBl bertidan 2 to
10 mmis returned to the conbustion process. This can be 25 done by adding

the fine h6peehoAshOohhenkus ot 1g edhn digset!y to
the fuel bed. To Zvo?d dust %ﬁ%?%gﬁpiﬁn toﬁ% EV|ggué§se o} t %%d |§Eﬁ t he

fine fg aC%aQ&uééef ighl yi 881%51‘5* ethg" Eéguféﬁngguceg%f g& “g%ﬂﬁ)gé'sf ned. 5

A net hod for treat nt o {on % BT dlies pro ron

R e i

the invention o eved nrc ures

descri bed ? g n two differen rocedures. fir rocedure

consi st s b Eﬁf gﬁgﬁlﬁﬂ RROGEsS 1in giagsmaﬁlng. Ther fﬁeé)
difference between the fully sintered bottom ash and typical
vitrified bottom ash obtained by a downstream high-

10 temperature treatment method using a refractory-lined

crucible furnace or other melting units.

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

26 therefore, the term “sintering” used in the sense of



conbustion residues comng froma wet-type discharges are 15 nechanically
separated into two fractions. The main fraction consists essentially of a
coarse fraction and an oversize fraction. This nmain fraction is washed with
wat er drawn fromthe wet-type di scharges, thus separating finer parts
adhering to the conbustion residues, and the wash 20 water is brought to
the wet-type discharges together with the finer parts taken up in the
washing step. If the water originating in the wet-type discharges is
recirculafed in this nmanner, a good-quality main fraction is 25 freed,

W thout MEATAAGS MK 19 ot UPE1RY coaR ROt AT LCHOR” ftame 11 he
parts that otherw se adhere to the conbustion residues and which experience
has showf¥eMis PeyrrRdvis ccemmer t SHLREL ERiH§292 of THE FHUNESt i on.
Consequent |y, the conbustion residues fromwhich the finer parts have been
b washed Biglded dwis ke ugl ¢ f yEwhly of intered| jotiem| aph anas bt t om ash
for recycling such as for building naterials. A second procedure consists
of a stepnéltedicimpheteky conpastiahlyesi dues coming fromthe wet--type

di scharger are 10 nmechanically separated into two fractions. The nmain
fractibon consists essentially of a coarse fraction and an oversi ze
fraction. This main traction is first crushed and then washed wth water
drawn from t he ¥ -Beotpeomli S€had st i tderst S eflggtatdng dotesimeeted adhering to
the crushed 15 conbustion residues, and the wash water is brought to the

wet - . t ypeafild s6PaidPted O8Lé NGE£ 1héD aderdd I@iaPapdttdmkesh Up e t he washing
step. The second procedure has an advantage of setting free 20 pollutants,

whi ch ar er o1 Dbt Foh NEsHBLE ERAFAEOSriPEd OB YOSHATY- gt Aih Nk S48y,
t hese contai ned pollutants are renoved I n the washing step. Another

advant age, i 54 i roasu : t C } kCiea i s the
efficiency of"washing. This Is particularly ihportant due 2~ to the porous
al Righ PioWS o8 ﬁﬁf&&ﬁ, 8a {Uﬁf@q ggf@éheagev@f PebBRIOVE
nmor phg o teri i r t : j o) The
second precEipbaftaR £ BonBRLaNEEC O BoLLy oincBPLE BpEEbR Ren
conmbustion residues is requested or the main fraction has many incl usions
of pollutants or the porosity of conbustion residues is 5 inportant. The
second procedurg.ls. al used Ln e.C Ln_fr Lon. bott om
ash is further %?%sh@%éﬁ%l?ﬂeoguﬁégqﬁﬁﬁggt¥%§§é&$§@gggps9£F%?ﬁgggﬁ% e, in
the case where the in actio nd_ product) of.bottom ash nust, be
crushed | PRRLSE HheLCTag: the eoRRur ELon CERR e "1 E84RR AT 18R, £RF,
favorabl e_to. use.the second ocedure. The c usgﬁg and hed nmain fraction
must not HRSL ?ﬁs%g B2 LR FHSLFFFé°Pr58P?OnW +n*nBee 88£§ €€8i nce the main
fraction has been nelted or sintered, the content of unburned or | eachable
pol | utBant SOn8idened sBosRaPLlenERetBr BP¥r t its e HytATHY LW 15 by the
crushing. Therefore, the main_fraction crushed according to the second
procedur eSRhEeHelY deEFemeRtapr bpelerBanicaparetPRsthorhgrBEBokfash fine

fraction which_has a high content of the_ above-nentioned poll utants.
liquid bottom ash gets between individual grate bars or

other moving parts of the grate. For this reason, melting
of the bottom ash on the grate has been avoided and care has
20 been taken so that the melting point of the bottom ash is

not reached on the fuel bed.

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

25 fuel bed. The reason for this is that the greatest heat
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20 According to one enbodi nent of the invention of the second group, the
finest fraction and fine fraction generated during nechanical separation
are conveyed (circulated) to the conbustion process. These fractions are
subj ected to the conbustion process once nore, thus making 25 it possible
for themto nelt and sinter. -1s Through these nmeasures, the

di sadvant ages of the procedure of prior art described first (according to
whi ch all the conbustion residues are sent for recycling even if 5 snall
anounts of residues of poorer quality are contained) are avoided. In
conpar i sohmpach odteups i Hromraboee hoblrodeghr radiastonndf fhamelilsadyaandiges of
dust evolution and sealing the furnace are avoi ded. Moreover, by returning
the finesthantdefiperaturetodHnmabérpadrbyingaditgctipeopethenyegee 1€anf
recoverabl e conbustion residues is further increased, because the returned

fine partBeakeppr weEdf b hbé DewOBPOAEEDhE YebPd@Bd| oREFal 8t i @e CcONbUSL i ON
residues with desired quality either the first time they are returned or

after repeaf&é?yuﬁ@éﬁﬂifétaifeéhaihﬁspﬁhércééé F&thede 1ogesgr thed second
does not have this advantage because there is no return to the conbustion

process. AGERTHbaY AAONA ADUWRN: AR YU P ddie fd TSt or second
procedure of the invention of the seconé:group, 5 the main fraction
pr ewashed_ i f hg. =LWp Lsech esel i . Wk fresh
wat er, anﬁ$?%§rg?§c %rggglga%éﬁgéﬁ%éhgggﬁéﬁegégeﬁgt?eélgéﬁg%§%£§nnunts of
pol | utant §..L$:y8s o] I r ts.kn ap_addifi | Lgprovenent in the
quality oéu%%é%goﬂgggt?% u?%é?gﬁeggghgggéggi% egg%ézgggbttg§1ash. Si nce
fresh wat ' $ Lo ri.nse e, cqarse, 17 ractjon, this has.ap.
navant agecPRERstEEE, F8p HaREE LhEoB8 RSk netabaPe LR GhAFRRERR & iG® can be
conveyed t he.flue gas ¢l eaping systemw t hout having. to be precl eaned
because the BRELES pEeEed BOPERH RER: FTk ok HRRaef Lpobhe! GORYRFEPT S
Furthernore, this enbodi nent offers an advantage that a certain percentage
of the’ waPEPCEBRT ng fromrinsing can be supplied to the wet-type
di scharger. The level in the discharger can be maintained in this way.
Since water is constantly carried out with the discharged conbustion 10
resi dues, the water |evel in the discharger drops. The water |evel has to
be topped up i NNAn§deaEEONE] nesteFBRAhaCREIGHNFABLFROAPr FRINAESRAEO
negligible amounts of calciumand sulfate, there is no danger of pipes and
nozzl es baebirHg Eheggéateringcasddphgmedting Béééﬁésppﬁc§geréuﬁﬁ bed.
accordance with the invention of the second group, even if the main
fracti on €bat abhainedi ghapétyenfahetsbmoashscosrespondsnlangedtl tY cont ai ns
much scrap netal) after the first separation step 20 has been carried out,
t he oV&er sthatcohtséneédabyi prodscter whth wbpaehatepersoa skdAdedcdn the
separation step in accordance with still another enbodi ment of the
i nventi onarkktial Samitisepfirametihbyweliegnewncdswpataeam tRermalahigh-
enbodi nent of the invention of the second group, -18

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.

26
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as an exanple, the grain size is specified so as to be smaller than 2 mm
for the finest fraction, not smaller than 2mm and snmaller than 8 mmfor the
fine fraction, not smaller than 8 nmand snaller than 32 nmfor the coarse
fraction, 5 and not snaller than 32mm for the oversize fraction. These

val ues are provided-to act as a guideline for better understanding of the

i nvention. Cbviously, each fraction contains a certain percentage of finer
fraction subordinate to itself as long as this percentage is negligible. 10
Usual ly, the fine fractigon with a grain size snaller than about 8 nm which
cones direct |y HTGHhERNS d?os@nzf‘rlg?é’rl,%rw ;ﬂ‘é‘faé’rta?cﬂexp"(?e %o the
conbusti on_pr.ocess because of its unfavoraple properties.,  In the second 15
procedur £ &ERE FIMRPSEREGD (GURTDh SRR I AIFLGRC I d01® to t hose
of the fine fraction is yielded, and the crushed main fraction has nuch
better quegthgd ab thmrinventGirolisthe iesthdraimg the andgrfiage For
exanple, in the second procedure, if a cut-off point of 32 nmis observed
for the faistisukieck ko axygentenyichrent fac¢rrding st ctlie agndloity s
separated, it is recommended that a second nechani cal step, for exanple,
Wth & cwE ofdsipes nto dde dumdék (reafusedqwal irtyll lspariist stied |ayntdnt han 8
nm being returned to the conbustion process. -19 In order to obtain as

| arge a fofcdxwyermsipasisodt 225 ofo r&ey by ngolumeprsitefetabby i23 tmader
enbodi nent of the invention of the second group, it is logical that the
coarse 5 by agdl@e Sepdisat,edddordite tiRiah furdtidrondvantagdus th the
crushed conbustion residues produced by the size reduction step (using a
crusher, &sddfient, €& dndeFrine HVEI B Z8réhddtéd@No | ApdlE S10@SEe it 1S

advi sabl e to subject this first m xed fraction to nmechanical separation to

FreNDVe  400°c. These measures may be used singly or together

10 depending on the circumstance. The temperature of the fuel
bed (typically, refuse layer), which is a function of fuel

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

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

mechanical grate parts.

25 In a further advantageous embodiment of the invention,
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10 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 during size reduction. 15 If the
conbustion residues are to be prepared for a particularly interesting area
of application:in the manufacture of bases for road construction, the

mat eri al nust be conpactible. This is virtually inpossible to achieve

wi thout fine fraction (which has a grain size, for 20 exanple, not snaller
than 2 mm and smaller than 8 nm as descri bed above). For this reason, it is
reconmendEly t&sh &S puetunhed heo colze seofibastion proceds ectBhd s Ely sishe
reduction step in order to deliberately ensure the presence of this
necessar yléaves fthet foel Bédstogéther moithetombwsthomcgas oad s#e that the
percentage of this grain size occurring is -20 sufficient.

Advant ageinstydued@uto 3% bynser g Piuéhgasoniseef ratd i OheisosLdtrected to
this size reduction step. The resultant fine and finest fractions are m xed
with the coarse fraction to forma second m xed fraction. Preferably, 5 70%
by wei ght of the mxed fraction intended for road construction is nmade up

of a gparse fraghéoined i%%%lf%dcéﬂl f&éifcél&@eﬂéé‘eb&{@&ﬁmééﬁm grain

size is larger than 8 experi ence has shown that 10 these conponents

have the gygl Béyséﬁfggﬁiéﬂg%ﬁgé é@fé!%h%ﬁgi TEQ&@VSE’%&:{B&Q’ RshcepLage i th a

grain size not smm nmm an er “than MM IS necessary In

order to RQé“}'S%%Ixh&ié@ﬁ’!ﬁ@&&”%LSHeghgong%B&jsPiéht¥y§’{eﬁh?tﬁ§8h9fﬂe§ for road

construction.

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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According to still another enbodi nent of the invention of the second group,
the second m xed fraction is washed with water fromthe wet-type di scharger
and the first mxed fraction is separated. In this case, the parts under
2-mm 20 grain size, which often carry particularly severe poll utant
burdens, can be separated surely fromthe recoverabl e residues. This wash
wat er can advant ageously be conveyed to the 25 wet-type di scharger as has
al ready been explained in another -21 context. By returning water in this
manner, the consunption of fresh water can be nade as | ow as possible. It

I S recomeeekking hit dihreseppriad etheefwds bed 5 Jubjavetield dusta bedddi-ag st ep
using water fromthe di scharger so that any conbustion residues adhering

can be weshedtof proviiantage onis| yand@l Beg cerhaof saepfisctibed 1® mechanically
separate the fractions. 10 Addition of precipitating agents for soluble

heavy netghstilly ffe!\@é@izé@ SP o GEERE 88 b Bo LS L BEIRY VrdBh Pl . I N

increasing the quality of the recovered conbustion residues. Consequently,
t hese heavy netals can be separated by the addition of precipitating
agents. 15 A nethod for treatnment of conbustion residues produced by a

combus i of plafiby | BoACEPEAARGE: YW E Nl LBYSR! FOD: led NS diiady Group The
thi rd or ougnpleser Legh BEL oy Pased: 9o Lu, 0Lk B nUERLOSR of NEnd 1t Of

second group

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

different procedures.

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

256 freed, without having to use large quantities of fresh water,

.14.



I nventdi on, of running the conmbustion control systemin such 25 a way that

t he conbustion residues are sintered and/or -22 melted into bottom ash
bef orehand on the fuel bed of the main conbustion zone, of quenching the
entirety of the generated conbustion residues in a wet-type di scharges and
subsequent |y taking themout of the discharges, of first 5 separating the
wet conbustion residues comng fromthe wet type discharges through a
mechani cal segaration step into two fractions, of subsequently washing the
mai n fractiof! E@geﬁihalbyrggnéhﬁﬁin of a coarse fraction and an oversize
fraction, wth water drawn from ePheervipe ddﬁ@f@rggst 10 thus separating
finer parts Sehtduesg and tfg; Gorbust i on residues, and of QQNRRQPQindmawash

wat er together with the finer[ﬁﬁ&%ﬁi@ﬂ@ﬂ]has(hﬁgwﬁy%ﬁzﬁyashing step to the
U V& anmrdvermssuned

wet -t ype di Sffegeson 45,008 ,first nethod is usef
that the recycl able mai r‘legru&ltjité(n%mtaajms:ﬁdag,lni gi Ql e percentage of
for exanple, saltsOBfeavenylyptehs. 20

pol lutants tchabusanope Jpashed out, f . .
The invention of the tﬁlr& &Péuﬁrﬂmlwhichaghgw?iéechnlcaI features. A first
tro

techni cat fwashegq ggg¥uges a conbustion con §§t8ﬁft§nUaaesB§@ﬂd
u

technical feature inc 135 ﬂﬁc%@mdcqhali t t t he resi dues generated
by the contbsttsn PLpcess. O these, theggeggﬁde&%‘l’l%im\ly?eﬁvégpgwg as

i ncludes two different %tmhian,ergi{é}g a4 itohre g uel -23 conposi t1on.

uilding materials,

10

15 combustjon residues
14

20 Pollutants,

washing. 1p ;
© o0 this way, ¢y
’ €5e contained
Pollutants ap
e

Thie + ,
his is partlcularly important due

25
to the Porous morphology

o .
f the material obtaineq from the

- 15 -



The conbustion control included in the first technical feature is common to
both of the followng two nethods in 5 terns of the nechanical treatnent of
resi dues, and is based on the conbustion process on the grate inplenented
in such a way that sintering or nelting takes place on the grate in the
mai n conbustion zone, and on returning the conbustion residues that are not
yet sintered or nolten, so that the 10 required | evel of sintering and/or
mel ting can be achieved on the second or third attenpt. The term"fully
sintered bottomash" neans a material that consists of sintered and/or

mol t en cHimks §xanteiony Dhehsecagdapgrgiedudiesdsotisgd Laashegcase for
exanpl e. These chunks consi st of conbustion residues fromrefuse that

aggl omer awhare i oty doihgh eqwaloirtys Wi aenbus tion. réhislwdantisy ed and/ or

nol ten chunks preferably have a 20 porous structure due to gas rel ease
during sirgeuestgedrorretie ngain hir oo vapanasy t inafudididsy «ffi nt ered bottom
ash is to be attributed to the fact that the tenperature of the nolten ash
on the fusdlhechntss of thdpErsuity tef idnign sbor BskeripdLl s | ow vi scosi ty,
and pores renmain after gas bubbles 25 are driven out by a process simlar

to theg pulhpSttakPOWTHe?4ecoddRrd e NG IR UBdd it ahemeltseg. There
lies a difference between the fully sintered bottom ash and typi cal

trifi t ) hi t t
vitrifiedghotd opp&@sha O ﬂﬁgleﬁy;% %xﬁe@@a i ht PP Atdrgs e fafrent

met hod using a refractory- e furnace or other nelting units.

Ref i t j I th
g?agzev?ﬁ%: é{‘;&%@f?‘iﬁﬁgﬁ%&%‘ﬂésﬁg%ﬁ; ?EISE" pérMOHc ssé';?'\éleitr?;e{]%%%]ri c'?er

sense of iRerd it Yalle! EDSLIBL | AL ShOLE! e oot 5 B sk, plovever.

the fully Sinter as contarn suc ass or netals hese

constituep have.the requisite characteri stics.] b and
teachablec%gﬁ?gqa ésfeigﬁﬁﬂ% Y%§%§"§?H?§é?€g£8i%ég%%ﬁiﬁ%e%{saiégffé%éciaI
case of nelting.and solidjfication", according to literature

(bef ofte- nkht 1BnERVRERRLF 1 F9 . 955 the’ FE7ERM RECCERRFE! orid® (RS
"sintering" used in the sense of "surface |ting_or neltjng together of
particlesgn%fvﬁghﬁﬁt%ﬂﬁg gE?%EH°?t%“§6 E%Fﬂgﬁ §88£H§??i¥lt§a5%? H®€chunks
yi el ded by sintering of fully sintered bottomash my be nelted conpletely
or partiafF3ctipR. bg[tli RAsis Fashifst ithnGR Lhepalh ef]?‘%%t’sqrhtr@rse&%‘ and/ or
melted are defined as residual bottom ash. The -25 residual bottomash is
char act erhotledyon siprergdai khejcentankj g9f nBBYUraRd; ghi Learhalhg a high
percentage of teachable pollutants, as conpared with the fully sintered

bot t om askolbutrantsi h§ehoWonseothabstbassi REEPPREiaAdAER RRFt FRENERE
conbustion residues already while on the fuel bed of the main conbustion
zone, 15hi ey hhe asushang.cdexrifare pddie Maiyptrachinn gxusked|n
actuality, extrenely detrinmental to nechanical conbustion grates if liquid
bott om asacgerding bet Wbenseadndi quateduueehbar vesy diféerapti ng parts of
the grate. For this reason, nelting of the bottomash on the grate has been
avoi ded apdopertikasscbmparedkwentbothhabothemnebkhi fignpofnacvfionhwhibeht om ash
is not reached on the fuel bed. 15 Wth the nethod of the invention of the
third grohps ahkighntentergtandl/ bhenebbivagmpnadessedopollstantshe upper fuel
bed. The reason for this is that the greatest heat inpact occurs from above
t hrough radi ation of flanme body and 20 the tenperature of material |ying
directly on the grate can be kept |ower from bel ow by addi ng col der (in

rel atgyve terns)avsdedihgetai enkhafibbdiméatcagether inkentdpnobft haef uel bed.
Since not all conbustion residues can be converted to fully sintered bottom

ash of thgetefidi §rbapsSthealfihgswhérabedbhabindg faarbshiceionn this way, the
generated during mechanical separation are conveyed
(circulated) to the combustion process. These fractions are
subjected to the combustion process once more, thus making

26 it possible for them to melt and sinter.

.16.



-26  conbustion residues that do not yet have the characteristics of fully

sintered bottomash are returned to the conbustion process. 5 No additional

external energy source is required to achieve the sintering and/or nelting

process on the fuel bed. The obtained quality of bottom ash corresponds

| argely to that obtained by products with which a person skilled in the art

is famliar fromthe well-known downstreamthermal high 10 tenperature

processes for nelting and vitrification. Units such as a rotary Kkiln,

cruci ble furnace, and nelting chanber are used. A mgjor disadvantage of

t hese known net hods, however, is the need for very conplex additional units

and hi gh energy consunption they have. The invention of the 15 third group

sol ves this prdimsmglnchess nrastires baiie rd asddvavi age sl ithe

approximately simlar to that of the bottom ash obtained by the known

met hods. prodddurdoye-giessr i el ddddtined hethr-4€gpdédwed 2ty s Ratigral

treatnent, if the water originating in the wettype discharges is

recircul ad Ed, tRdecamods BLGHh | fos TRidE AR td O | fof I L8y c M Ad WikerPaMi NG T O

use large quantities of fresh water, of the fine part’s that otherw se

adherg t CobYStS Obr I s NESs ' { £C SOOML have 25

an ad?ergs(aﬂhi(:‘-}%e%E ect on gF’fhgfqﬁegéll ty ofacpf%j e n%ﬁ%ﬁ%%?%ngr@g%o Consc%a)guently,

t he conb i Lgdue r js t i Ay washed away
Ustd O\ & £5b 4 gnfcﬂﬁﬁ%ﬁbgﬁy @&ﬂﬁ:ﬁﬁé‘gyliii%%g;éﬁﬁﬂa

are of good quality and efte aval e as or recycling.

5 1n the t at_y uitabl e f trea t_of stlon

resi dues %%%?%%\%gg%%ﬁ bo’f’*%t%ﬁ'ﬁ%&?ﬂgﬁa %Sn %g é\%n%ﬁeﬁv%h‘?‘?%%rgéxanpl e,
salts or heavy nmetals_. the object_is.achieyed by running the conmbystion
control sf/%a]e%/ﬁ“? n*Re chIERges 5%ta‘f%£%‘ghb§§[rietﬂg'%si ugrse}céﬂ'réuﬁgn't% ed

and/ or 10_.nel ted_beforehapd info bq%#on1ash on tge fue]. bed of the main
Combust | oFLIRHe, ABY HHERCHE G THRE Gt (RIS B1 T4RbLGENeT AE cRPEGRBERTS on
resi dues iP t he met-ti e dischanges and subsequentlz t aki ng them out of the
di schi¥r ge’T ESFPYFERPLR pSPIRY Sl 9 theF SRAARSH OIS t FRRE %Eiﬁ%%ge%%ﬁqng fromthe
wet 15 tﬁge di scharges through_a nechanical separation step into two
fracti onPEIMSLehBP FSHUIFRPR FIRR(PIFES RERPFAVEFJEAoRETRIFRY of a coarse
fraction and an oversize fraction, is subjected to a size reduction step
and is tHPPAESHRUEY EQ dggbomerak® o orempestibent ypeidueshatbls), and by
conveying 20 the wash water together with the fine parts taken up during

t he washi#@sbxep deaihbyweithgpethe sthusyctimastheyeanet returnedhvrg t he
main fraction, the pollutants trapped in the larger particles in the
conbust i oxftexi tepeatadlpcbeinderetarned. t [he hsomant weatitiod) step, and

t hus separated from 25 the recyclable main fraction. In this way, a high
-28 1lperdescnijeedf sebendedodsecsotamabe thisvadednhageechsablisebbhenen ash
despite the fact that much pollutants are contained in these residues,

wi t hout hdvimg retexpetd thegeombustion 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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scal e washing out of pollutants later on. 5 In the above-described second
met hod as well, the conbustion control included in the first technical
feature of this invention is carried out before mechanical treatnment. 10
According to a significantly advantageous enbodi nent of the conbustion
control systemin accordance with the nethod of this invention, the
underfire air is subject to oxygen enrichnment according to the quality of
wastes to be burned (refuse quality) so that the content of oxygen is 15
about 25 to 40% by volune, preferably 25 to 30% by vol une. Al so, according
to a furtfeachionnt bgésubasndndadeantagbecthateafcertain perpemtage euf t o
about 1U0 to 400C. These neasures nmay be used singly or together depending
on the citbensabherecoflirgt Eénprr alns tngfcahebéuedbnbededt ypi thel F1u0 refuse
| ayer), which is a function of fuel characteristics, is preferably set at

1000 to 1489CGclédAingnbystemnweonbiel haeanyr€s berpaeblexhad vesatsd
conditions at which the conbustion residues are transforned 25 into

sintered gné/ persBhtahebett A1 2aPaRES £HOSEALAMNSUEE Re1dBiveYRYlbfhat a
certain percentage of "fully sintered bottom ash (for exanple, about 25 to

75% bys ver@ptnnbig, ©ihikCoAiiithefl SPFDLS! ARNabeaRUNES) thacpgesent . In

this way, it is ensured that there Is sufficient non-nefting material on

the S [uckePedsff pERLENERRBUSE! Oflo7g0Ee} OcSHERQURLORNE LHELRG G fioBe SO that

this nmeasure does not a arfec e nechanical gra In a

further agyapi 208ous eRBOALIENtoa" i BEnLEYER! | e 1fefdy Rfhe Teturned to

t he conbus N process. T

discharger can be maintained in this way. Since water is
constantly carried out with the discharged combustion

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

15

According to the second procedure in accordance with

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

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

Metals are separated by a magnetic separator.

25 In an embodiment of the invention of the second group,
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| eaves. the fuel bed together with conbustion gas and is introduced to a
downstream flue gas filter via the boiler. The second feature of the
invention of the third group, 16 that is, the mechanical treatnent of
conbustion residues including two nethods, is carried out as descri bed

bel ow. According to'one enbodi nent of the invention of the third group, the
finest fraction and fine fraction generated 20 during nechani cal separation
are conveyed to the conmbustion process. These fractions are subjected to
the conmbustion process once nore, thus making it possible for themto nelt
and sinteas 2B GXRERAR, tthe egreiR Us bze inhespechfiiedtsqess ofo the - 30
procedure of prior art described first (according to which all the
conbust i osmakbéduekamr2 menfof othe efimésngf eaehion, smat | smablen stidn

resi dues of poorer quality are contained) are avoided. In conparison with

t he prior2mmtamnet small bereskan bgduiefondthé heine sfyeviogesnot shsller

evol ution and sealing the furnace (inclusion of air) are avoi ded. Mboreover,

by returntRgnt femhi &gt smatlér nehdnagtiwistet PROIedatsel Fryctide,
per cent age of recoverabl e conbustion residues is further increased, since

the ref uragd fbBesRAL]Sr 10nahes PRAVERIL HE Bubhei PRPOEAUPLAN. t aragal onerat e
to conbustion residues with desired quality either the first tinme they are

t d thod d bed
returne GEléééeﬁgégﬁ?ﬁ?§§§%V@8'QSt ﬁguangéldzhsn@rfaf B&tt 8Bt hod descri be

second does not ant age becau3e there is no return to the

combust i 048, DEGEESRq AECPRO MiuERe 200! N AT PENIa G Afieed figenti on of

the third group, . raction prewashed ron1t e wet-type

o e ockohFalhRo MRy BPCREEES, BRCekiE: 8- LEAN SRpoMIRANIEY,

in an addkglgegelf as long as this percentage is negligible.

10

Usually, the fine fraction with a grain size smaller

than about 8 mm, which comes directly from the discharger,
should preferably be returned to the combustion process
because of its unfavorable properties. In the second

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

crushed main fraction has much better quality, so that it

can be used as a building material.

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

25 than 8 mm being returned to the combustion process.
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i nprovenent in the quality of the conbustion residues and/or sintered
bottom ash. Since fresh water is used to rinse the coarse fraction, this
has an advantage that at |east a 25 certain percentage of the water coni ng
fromrinsing can be -31 conveyed to the flue gas cleaning system w thout
having to be precl eaned because the percentage of pollutants it contains is
relatively low Furthernore, this enbodi nent 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
maintained in this way. Since water is constantly carried out wth the

di scharged conbustion residues, the water level in the discharger drops.

The water |evel ihasrder beo teppeth 14s Upartde ayf £a5€io A€ Gpdieibiad eforcom ng
fromrinsing has negligible anbunts of calciumand sulfate, there is no

danger of rptpesingd A0E3t&En§CEOME L1 T! 288€ERer | BnbbEinReLONGs NERHOd Of

mechani cal treatnent according 15 to this invention, even if the main

fraction ERG&R’EF?ng?PiQﬂ?eP% ER42GEo0h  OYE' B Zfoéiﬁ%i at NOERCodrsoNt & NS

much scrap neta ter the first”separation ste een carried out, the

ceor danchtor TROAT S PPALREA PO LA8 R FEAPERRE e DERRE W ERR U LT
hi T or obpus Ral SnF s PR ESG Pt o EeFEBE YT Phecb b et SRR or ™

25 than 2 gn1f?r the finest fractiog, noi snaﬁleg han énn1and : 32

smal | er tAERP8(WRTHPYr2 ¢ REUPRRE, ( FASKi Shilhot €5Fal 1 EPF ¢ AR BVRHFEAA smal | er

t han 32 n¥1fo .the coarse, fraction, and not, smaller than, 32nm.for the

oversi ze F%‘Eh—%ﬂ.‘ e dd 18 G i prHr\A aRle o RISk ddtithe for
better understanding 5 of the invention, Cbviously, each fraction contains
a certainbeFEeH%éﬁg Eractier e merbanicaldr aeRarationi £eeFemave| ong as
this percentage is negligible. The fine fraction conmng directly fromthe

di schtft geBaBRECHRE hWathrannusfaeorablenarpéh ¢han DARAHAE JKALNReFiZ®EN 8 mMm
is the part of 10 the conbustion residues that is preferably returned to

t he conbubhfpbnapeoeedesirpblacint hermpapf, fukbhgraracyriéngf apfinehpaht
included in the grain size distribution of bottom ash obtained as a result
of the crasfi igrpevasplectacber dehyrnedt he theonagmhushddncpreeepsdnds to the
grain size of the 15 fine fraction supplied directly fromthe discharges,
and thi s écauvrpdurihgssfiaeoradiietdonlity suitable for recycling. Therefore,
the fine part of crushed bottomash is referred to as a high-quality fine
fraction. 20 For exanple, in the second nmethod, if a cut-off point of 32 mm
is observed for the first coarse separation step, i.e. if the oversize
fracti®dn i s sepafatkd, combustienopesidedst 4ae Bosbeopdepachdnitoal astep, for
exanple, with a cut-off point of 8 nmmbe provided with all parts smaller 25
than 8 mphethgulatlyneédtbeebbengoabuat bénapphieasion33n 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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It is reconmended that nmetal be separated fromthe main fraction to prevent
mechani cal separating devices from bei ng damaged by | arge pieces of scrap
netal. 5 Not only large pieces of scrap netal but also other nmetal parts
are freed fromthe main fraction containing an undersize fraction, that is,
a coarse fraction smaller than 32 nm 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 nmay be
expedient to renove netal separately fromthe 15 oversize fraction and the

coarse frawffdmient. t RRIveeItAYEHOU] Y e SibditAS 3A%e byo wed gired i rthiedad
construction, for exanple, it is recommended that the oversize fraction be

subj ect edcéd@réef fradeioni 8 seplistton €0 Chep siierrsdictiparétep arger than
32 mm which are less suited for this purpose, have been renoved. In the

second neth@0red ] PARET £iRe O%ﬂ@i PiRSst of BEcBidRHCL O M BRe@OFSER! €rd OF

recycling, according to still 25 another enbodi nent of the invention of the

third oropartt £Pdorib LOOEGRh Lhabcbhl fOREACLEAEILAN SEPEFaLagh rom

the main fraction 1s mXxe e crus conbustron residués produced by

h . N he. : ¢ : ¢ . ved
fracti%on. 1% bhi S653hE 01 bl ML RATT ELAFEL 0B LAR uAga FOE Podd: *1s Kea”
fraction tg chapi cal ., separation to_renpve pfrtiﬁlgs wi th an unfavorabl e
grain siz® B%gﬁﬁgglﬁ?a}i F9QsUR A &r EOFRERsTFRBHERh terms of further

recycling and which are for exanple to be returned to the conbustion
process occur 10 during size reduction.

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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I f the conbustion residues are to be prepared for a particularly
interesting area of application in road construction, the material nust be
conpactible. This is 15 virtually inpossible to achieve without fine
fraction (which has a grain size, for exanple, not smaller than 2 nm and
smal l er than 8 mm as descri bed 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 tq see that the percentage of this
grain si ZPRCHKE i By FSTUNLNG WRteTAdTaihdGeBRINPT abdiG CONSHBPTIRNght of
the coarse fraction is subjected to this size reduction step. The resultant
fine and 9% nE<esh rgterRamrke Made a8 19Y g ROk fraction to forma
second mxed -35 fraction. Preferably, 70% by wei ght of the m xed
fraction intended for road construction is nmade up of coarse fraction. In
this second m xed fraction, the predom nant grain 5 size is larger than 8
mm and experi et elsharaimvendduttidie sche GepamEted e lisdaual ity
necessary for recycling. However, a |ow percentage with a grain size not
smal | ér tdwaojétoed atsl sneddieing e weing weeoes Strom | therdigdcliargansure the
above-nenti oned conpactibility of the residues for road 10 construction.

Accor di ngs¢ otlsdt | Anprednifis Lidedi deidudd dditer IVenéabOfwidtted £, group,
the second m xed fraction is washed with water fromthe wet-type di scharger

and the fAdwin¥dg&@shdby f racdd Adlen fn§ePeept 86l uddd 146 SméASeniddEIParts under
2 mmgrain size, which often carry particularly severe poll utant” burdens,
can be sepapatHee sthel prisofRdde recoverabl e residues. 20 This wash water
can advant ageously be conveyed to the wet-type di scharger as has al ready
been explained in another context. By returning water in this manner, the
consunption of fresh water can be nade as | ow as possible. 25 It is

recongended thaiydhe; SERAF aﬁreéjcf?ftaaltslrpf éc;@nts for soluble heavy

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

15

A method for treatment of combustion residues produced by a

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

26 a way that the combustion residues are sintered and/or
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subjected to a washing step using water fromthe di scharges so that any
conbusti on resi dues adhering can be washed off. Advantageously, a screening
step is used to nechanically separate the fractions. 5 Addition of
precipitating agents for soluble heavy netals to the water in the

di scharges is extrenely helpful in increasing the quality of the recovered
conbustion residues. Consequently, these heavy netals can be separated 10
by the addition of precipitating agents. Enbodi nents of the present
invention in accordance with the first to third group will now_ be further

descri bededtiad ridrta datdam aste bafagighand Rp dhevivgd bede ofpddigic 15

val ues (quantities) used hereunder, such as weight and percentage, are
typi cal dtelsn faamkugstigmizane he forgiriqhing  theenhagive odntthenvent i on
shoul d not be construed with these values (quantities) being limted. 20
Fi gures genekr#ted eedmmsinidn fiesidliegrians twali-daidey dilsahiangertansts i n
accordance with the invention of the first group. The invention of the
first graybsedqdemel yeasgiimpciem rorte aetehid diddhamfear,ernce firsthese
figures. 25 In the nethods shown in Figures 1 and 2, 1000 kg of -37

wast eg Wddparatamty ceid afdt dombifstkibr Btexcidudl) domie frigurets) wats-fed to
a mass-burn system and burned in such a way that 25 to 75% by wei ght of

conbust | Oczyq(@sciﬂtqﬁa R & tedpided dépardtidy iep efrggb bottom
ash 5 (Block 102). A total of 300 kg of combustion residues are obtained.

These resigyieprd@iond! G é’t@ésé%ﬁn%\éﬁ@ém (Heooka D4raheich f hey are

quenched and then di scharged (Bl . Through a separating process,

whi ch i ncé@&&fﬁi@g%&%ggs\gi@%& bl yc@azﬁg 3 SisP 4l ofk s 2P0 kg of

10 fully sintere ttom separ at et k 110) and taken for

B T Y T

a 11 R oo ERG8 onthathig ELMR B NR SMRHERY, & it B TUDC (B ok

H8) - The LeRaVes 2 ald Yol Bohief By HEE $0aR F5OBE Sl REORLRUR. (B ook
finer parts taken up during the washing step to the wet-type

discharger.

156 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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In the nmethod shown in Figure 2, 310 kg of conbustion 20 residues fall into
the wet-type discharges, and also 10 kg of fly ash is returned to the
conbusti on process. X herwi se the nethod shown in Figure 2 is the sane as
that shown in Figure 1. Therefore, the sane reference nunerals are applied
to the sanme bl ocks as those in Figure 1. 25 -38 Next, enbodi nents of

nmet hods i n accordance with the 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 cUppPsEEiem. 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
conmbustion residues. These residues are forwarded to a wet 10 type

di scharger (Bl ock 304), from which, on account of wetting, 315 kg of
conbusti on resiThescatibbet {om esitfdd obke Beded | n tetkenf et tdehi - out
resi dues are subjected to nmechanical separation, in this case, screening to

a grain sgggtefe 8isMeomhOske08dth THE StRE OE63B0weRG! € Smedfodkg DA 15
conmbustion residues or bottomash into a main fraction with a grain size

| ar gers t h@@rﬁs”@‘f(ﬁlécﬁeéﬁgﬂié‘{‘? @P@éﬁﬁmé@@ m§? Pélési‘dlfxéé‘e dr@ciiopaged finest

fraction with a grain size snmaller than (Bl ock 31?). The bottom ash

with a grghnegsz h LSt fs Eodll 5L d an
20 oversi?en¥rac§?%ﬁﬁ?§igéb e%?% t§832¥§iﬁggF§e$@ﬁ%%@é Ef%cgﬁ31 ?§a€n this
process, O.lite e { IS n of -t Lyp
discharge%?Qi%h%%p%?%géf%ggaéﬁ %%%Eg%étgégégh?fgﬁﬁsgglgﬁ%?ﬁ%a%%tEES kg of
fine constjituents with a grain size spaller than.8 Actual |y, .the bottom
25 ash 1 sEhoRRM ofonPuPsieR, fafe fraideon, ket RERLER BhR) SPREYEe 1080, Per O
pass through. ,The ter _having been used fqr washi the bptt sh is

ret urned ngfﬂgeﬁeﬁg?gparﬁigegayﬁﬁssfﬁbﬁfﬁar°ﬁﬁPﬂigﬁﬁ’ffﬂegé?gg%ﬁSn and
finest fraction. The shed bottom ash i.5 taken out ready to be 5 ysed in a
ooyl nofpHBEEed LEEATa0F , BALEaRG  AEH B MEOF LB AFERcLPERERRSYEE) Al S0
about 100 kg of fine fraction renoved by screening is normally returned to
the grate®BakRf €§SPBeh PEr thhEdpREBBRRt0f further sintering. However, the
fine fraction may al so be used for other processes (Block 10 318). 40
liters of make-up water or fresh water is added to nake up for a | oss of
water in the met-tyge di scharges because the conbustion residues naturally
carry water w tBhehearmhéhulbgysinteradehostiemopshfiemganst §pBaPEéfar ges.
15 The above-described process may be nodified as shown in Figure 4. In

t hi s nodi thatl eensdshencf shotecedi agd/ prampdiienothunksnhypicedd¥i on havi ng
a grain size larger than 8 mmis followed by rinsing with fresh water.

Speci 14 cahfylngnaogdaint sicenofeatnieashed wonsfioruenampirat Pesesult from
the wetting treatnent using water fromthe wet type discharges, 80 liters
of fresh whusks(8bosks820f cemhddtdonoreéddkegsoffrom meffnget tbat(Bl ock 322).
40 liters of this rinsing water is trapped off for flue gas scrubbing or

ot her di spggabmeresesetnhroagd aomphetedbrkgutrifaceomelsidg.returned to the
wet -t ype di scharges as make-up water for -40

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

25 are driven out by a process similar to the publicly known
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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 (Bl ock 500) are forwarded to the grate-based system (Bl ock 502).
Thi s conmbustion process produces 800 kg of flue gas (Block 504) and 320 kg
of conbustion residues. 10 The conbustion residues are forwarded to the
wet -t ype di scharges (Bl ock 506). 336 kg of conbustion residues are taken
out of tHheubiele tygmwovdisghprogesss Tin sglacsmalstng n ViHeyd liesdae to fine
particles fromthe bottomash, that is, fine particles contained in the

bot t om as@ifberende ViBéEwedR tKé UFWELY t9ihPers@t bdbyyPemdask haigesypidaliters
of water is added to the wet-type discharges in order to make up a water

| oss. 336yker of 1 8@t bOPLSRNaOh SOPPUSLE OBy F £SAGNRSLAESN T RIyRL ded to a
strainer that allows fraction wth a grain size of 0 pass through

32 mm
(Bl ock 50§ém%veigﬁfés£f§a@ﬂe £emé{ﬁgawaé?%§03L9%§6§§E§ﬁ%@£gﬁédthan 32 mMmis

initially co to a netal separator ottom ash from
whi ch gret | p i 8..C e .a C r that produces bottom ash
havinéﬁg g#%#%bggzgﬁgﬁgg o§ §9%§¥( ?%gkﬁglé#igghe crushed bottom ash is
conveyed to another 25 strainer that allows fraction with a grain size of 8
mmto -41 pass through (Bl ock 514). 100 kg of bottom ash or conbustion
residues with 2%€éain Size sgaller t han 8 nn1ﬂre reaneg f% t hi s _nmechani cal
separation pro USSR CORFEFRNERTS, SRR (3% (FHhadst BT tHET At at ISR system
The 5 botton1aih #s sugjected to di sposal . or fur%he% %rgatggnt (Bl ock 515).
The remai hFAELobRERRIREPRUEEALR cVEERYRYLY RBASIRELSEH B¥phRStor (Bl ock
516). The netal c¢onstituents renmpved by the netal separator and the netal
const i t ueRPRPUEHAPRt BHORGSEharapdYet RBsEEFhElCReB8RSeeRhr ERPONOEHep are 10
collected and subjected to wetting treatnent. By this wetting treatnent,
parti ¥ esngithertBalhsr BaKeFingeredtar FBeafuednbefs uditee®lr \ilithed of f
(Block 518). As a result, 20 kg of iron and non-ferrous netals used for
recycl i ngfpt b¥essnteredkbatbpmaashopan agedtafRespeht gAREShOsr MebalsSe 15
fraction (grain size: 8 to 32 nm fromwhich netals have been renoved

(Bl ock 522hesei ghnskisukptscbakg bhet nequdaite rhararseristieswanded to a
crusher (Block 524) and reduced to a grain size larger than 2 mm After
crushi ng, tehmscofishutdnbonactndnleachakdd pPlhutBBtieg of uncrushed coarse 20
fraction, and the mxture is subjected to wetting treatnment using a
strainer that allows fraction with a grain size of 2 nmto pass through
(Block 526). 1000 liters of wash water required for the wetting treatnent
is supplied fromhéheewmt tgpatdiringar gsr desbhribedt tsng t'spetimit casel ds 155
kg of 25 bottomash with a grain size from8 to 32 nmand 45 kg of -42
fine tracbfomeMtingaagtasnlidi€itaeioa”t, 0a8cordihgese M\t ektiatus eof
fractions are used for a recycling process, that is, for building materials
or road sybelfage-maneioneld aektmezd)).On1hhehet heL1bwrifg, f tneréfagej ons
having a grain size 5 smaller than 2 mm which are renoved by the wetting

treat ment thar eeifit Usiaderdnighe upel- livpehd sehaeles ~Bue fadiek Mdl@ing agram
of Figure 6 shows a basic nodification of the enbodi nent shown in Figure 3,

in which arlfleRtagPitbaldthera@3nNbal®icieubbEtheen v tidl peyondats This
precipitating agent is’injected into the wet-type discharges in order to

reducey t hgomABREBLLANAR i Ws3d@ .| NrhBEcHBhRE {BelBeddb§CcBanees ihgOBEL he
usual level of 2 ng/L to 0.05 ng/L %Block 326). This précipitating agent
reduces thg1h¢2dintered bottom ash may be melted completely or

partially.

The bottom ash constituents that are not sintered

25 and/or melted are defined as residual bottom ash. The
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15 which is dissolved in about 20 liters of bottomash water wetting 200 kg
of bottomash, to 1 ng. 400 g of lead is entrained in the flue gas produced
by conbustion treatnent (Block 302). In the nechanical separation process
using a sieve that allows fraction with a grain size of 8 nmto pass 20

t hrough (Bl ock '308), of 400 g of lead, 200 g of |lead remains in 200 kg of
bottom ash (Bl ock 310) sent to the recycling process after washing. On the
ot her 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 ) . -nssidwaithektomnBsli iBneBasactasinedhbisai amastogdanResikeh t he
invention of the third group will be described in further detail with

ref erenceat bighgliees @nt aghdtisnpAsasfioanhighFpgucenage006 kgachabist es

wi th an ash content of 220 kg (Block 700) are fed to a grate-based system
(Bl ock 70gplantahtispedsi nompalted waiyht bhe 20119 Ehftcbyedebgbtomfashe
conbustion residues generated are 10 transfornmed into fully sintered bottom
ash. The conmbustion results in 800 kg of flue gas (Block 704) and 300 kg of
conbustion residues. The residues are forwarded to a wet type di scharges

(Bl ocks 706) , fr@ﬁlﬂhiﬁbenﬁﬂoﬁcﬁééﬂéegfoﬂeélhﬂéri§%5ahﬂ/éf RETRUSE | ORe
resi dues or bottomash is 15 taken out (Block 708). The taken-out residues

are SUbjeé&ﬁguéﬁiﬂﬁcPé@&&ﬁbs?ﬁ@%&ﬁﬁgoﬁhiia bR $h62%Ge1SBEAEBENGNEO @ grain
size of 8 nm (Block 710). This process separates 215 kg of conbustion

residues ﬂ%%QOEgﬁghéiﬁoh”%ggékgﬁbgcg;ﬁg%iRBt“%EQnac85§E88§%§ﬁ8§$E?Bietha” 8

nmm ( Bl ock ) about fine fractron an raction

e A e st L R
Lhac!| on bRcHRAES SRR b B R TETL LA KobhBl obf BREE Pr0CSSS
appli?@ tge%gggntg%d1%idual 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

26 guality when regulating combustion in this way, the
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1, bottom ash, thus sluicing out 15 kg of fine constituents with a grain
size smaller than 8mm Actually, the bottomash is washed by a strai ner
that allows fraction of 8mmor snaller to pass through. The water having
been used for 5 washing the bottomash is returned to the wet-type

di scharger 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 exanple (Block 718). About 100 kg of fine fraction
renoved 10 by screening is normally returned to the grate-based system for
t he purpo§@mgﬂst9@nhéessﬂneérthgt doweotryethbaventhér abarantenystic® be
used for other processes (Block 720). 40 liters of make-up water or fresh
water is afidédliy saktenpdf bothohoashodreareturnetihtowehet gpmbdssibar ger
because 15 the conbustion residues naturally carry water with them when

t hey are pakeassut of the wet-type discharger. The above-described process
may be nodified as shown in Figure 8. In this nodified enbodi nent, the
wetting 20 treatnment of the main fraction having a grain size larger than 8
mmis followed by rinsing (Block 724) with fresh water (Bl ock 722).

Speci fgcally, 'ﬁo%ééitl@néf”@%@e?ﬂ&i aéHSE'g§°§§E}:&EeEESré!}é‘iréc?s%t from
the wetting treatnent using water fromthe wet-type di scharger, 80 25

iters of abhesbeleher shacgfdRg hAa200 k81 PhniRpRoLERE! bANchafuel AOgLl ters

of this rinsing water 1Is trappe for as scrubbing ( 6) or

other dis Hgahb£ggﬁggEaha%§Eg 88 Pgﬁi?ﬁoagﬂ EQ?E@?PohaFrfgﬂﬁggg L9 the

wet -t ype |sc arges as'nma ensa | oss. The

o oot SR SBRREohA b BeUAHE Y yhEs PR BB BT AR,
wth the 59¥e9gig gilaref%ghrghgr El known aownstream thermal high-
10 temperature processes for melting and vitrification. Units
such as a rotary kiln, crucible furnace, and melting chamber
are used. A major disadvantage of these known methods,
however, is the need for very complex additional units and
high energy consumption they have. The invention of the
16 third group solves this problem, and can produce bottom ash
having quality approximately similar to that of the bottom

ash obtained by the known methods.

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

26 an adverse effect on the quality of the main fraction.
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10 enbodi nent, 1000 kg of wastes with an ash content of 220 kg (Bl ock 900)
are forwarded to the grate-based system (Bl ock 902). This conbustion
proocess produces 800 kg of flue gas (Block 904) and 320 kg of conbustion
resi dues. The conbustion residues are forwarded to the wet-type di scharges
15 (Bl ock 906)." 336 kg of conmbustion residues are taken out of the wet-type
di scharges. This increase in weight is due to fine particles that are
contained in the bottomash washing water returned to the wet-type

di scharges. 40 liters of water is added to the wet-type discharges in order
to make 206onpedu@ntdy.| bBe. cgmbuRyion pesidneashrem ﬂghﬁbsthﬁnfl@@¥dues are
forwarded to a strainer that allows fraction with a grain size of 32 mmto
pass thropghtgBhavk beeh. wAshedeawayeafeacfi gaodi ghadigyatndsi ze | arger
than 32 nmis initially conveyed to a nmetal separator (Block 910). The 25
bott om askffeomivkighavatidhble aspboaten ashcfinveyedytbing-46 crusher

t hat produces bottom ash having a grain size of about 8 nmm (Bl ock 912). The
crushed bottom ash is conveyed to another strainer that allows fraction
with a grain size of 8 mnmmto pass through (Block 914). 100 kg of bottom ash

5 or cpmbustionrpeghdusscvhihmatAbdi BhatZ€sSERLLEP1EN2Br St FEREREnE €FPVEd by
thi s nmechani cal separation process and, preferably, are returned to the

grate- baS%€m§M§E§8h IBElﬁﬁhﬁoﬁbﬁﬁﬁlhinéuﬁh@ﬁtSéliﬁtﬁhﬁeoﬁﬁhtOEaBUbéhef
treatnment (Bl ock 915 he remal ni ng cOarser residues are conveyed to 10 a

metal sepgagheh 6&&00% %1@(ampj'.3 TBh3ksCBRShEhUgNhEtaEDY EflebYplBEL L A

separ at or the métal const &nt's separate y the above-descri bed net al

separatl oggsheRigheqcay! SEhAdna"dnaURLABLEY1bN, WEHLAY LystRReEh CRERCK |

918) . is wetting trea par es 0 bot om as ering

t al t f.f. f d
non- f J?Sés“éﬁfgfﬂétﬁé@&“%w%ﬁsﬁgem AasdabBs ave é‘lo‘%g%neaﬁﬁngﬂk 920). The
bot t h t t al
have. BanRedketoReRarsbane, 3pehlbhiEos) 38h, Bng g, SiEh, KedTbh tBY (ol o
is 20 forwarded to a crusher (Bgock 924% andt duc%ﬁ] 3 %[%hn size | arger
than 2 mfieAf GPRBRARCRG 2oPke LY SHERCIAS i 3 G %5 kg of
uncrushed coar se fractlon and the m xtyre is s%&iected t.0 ttln

treat ment 9GOEHG TR CORPNSL i0RresAAYRS Afa TWPE gischareosr S‘IndZ nm

to pass subsequently taking them out of the discharger, by first

separating the wet combustion residues cominé 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 through (Bl ock 926). 1000 liters of wash water required for -47 t he
wetting treatnent is supplied fromthe wet-type discharges. This wetting
treatment yields 155 kg of bottomash with a grain size from8 to 32 mm and
45 kg of fine fraction with a grain size from2 to 8 mm These two kinds 5
of fractions are used for a recycling process (Block 928). On the other
hand, fine fractions having a grain size snmaller than 2 mm which are
renoved by the wetting treatnment, are returned to the wet-type discharges.
10 The work flow diagram of Figure 10 shows a basic nodification of the
enbodi merPCEFRAEAIN F gile residuemi ean bpreeceierad mf dabk® sol uble
heavy netals is used. This precipitating agent is injected into the
wet -t ype boteomraghk despiterthe facucehataneonceantletants cireéead in the
water in 15 the discharges fromthe usual level of 2 ng/L to 0.05 ng/L

(Bl ock 728yntdimed piectphesatregidgesn; widhoes hireihgade éxpécthlasge-

di ssolved in about 20 liters of bottomash water wetting 200 kg of bottom
ash, to lseogle4Pfsiwing bdeddofspeDltubanes 1atéheohl ue gas (Bl ock 702)
produced by conbustion 20 treatnment (Block 702). In the nechanica
separgion process using a sieve that allows fraction with a grain size of
8 mmto pass through (Block 710), of 400 g of |ead, 200 g of |ead remains

in 200 kg of bom%@S%&%Dgéséézﬁe&%@cémtxﬁ@tﬁ@&yﬁIMproa?és af ter
washing. On the other hand, 200 g 25 of lead is returned to the grate-based

t b, f
SYSEom (BRSO dBny rt ROShUSah Iy Lhe F1aCL cabRILRY Fodtars o1 2°
q Lo .
fhore i o SFoShEE PnbBHEREYTaCkakERel pRE BEEHEeChe %ﬂ??§%$£§ﬁfe5?%§€%'°“
required quality can be obtained w thout using a downstream nelting or

vitrification unit. 10 Al so, according to the invention of the second

f th ded h whi
Good Hual i 1y bR Tamabdy Face | pheEERaheLE &t B SaPRe oo d A B s

evol ution roblenms, wth inclu f air froma furnace, c be avoi ded,
and furth%? gﬂge?o uﬁBﬁ?Bnﬁ?Pgﬁ°iaﬁyﬁ eweaﬁc38°°E§?Pﬁ8r EEcgﬂalng to the
i nvent i on o the thipd aroup of the present invention, thepe ig provided a
oxygen enrichment according to the quality of wastes to be
burned (refuse quality) so that the conéent of oxygen is
15 about 25 to 40% by volume, preferably 25 to 30% by volume.
Also, according to a further advantageous embodiment, the
underfire air is preheated to about 100 to 400°C. These
measures may be used singly or together depending on the
circumstance. The temperature of the fuel bed (typically,

20 refuse layer), which 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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whi ch .a conmbustion process can be regulated in such a way 20 that fully
sintered bottomash with the required quality can be obtained w thout using
adownstreamnelting or vitrification unit, disadvantages of dust evol ution
and problenms with inclusion of air froma furnace can be avoided using a

m ni mrum of equi-pnment, and further water consunption 25 can be reduced. -49
Al t hough the present invention has been described with reference to the
enbodi ments, it is not limted to them All nodifications, changes, and
addi ti ons tha% are 5 easilg made bz a person_skilled in the art are
enbraced WAYt iBaLeRhRPELRIRCBRECBRtAGR BEcERALY| fiBRered. botbom ashjs 1. A
nmet hod for inproving properties of conbustion residues produced by a
conbust i ohEpFafkamp ﬁhiégoﬂﬁe25i§°575&rhﬁdwéhghtc©ﬁbﬁbﬁiéhtgrétémgh@tthe
tenperature of the generated conbustion residues is increased under
appropri aPé cembustion teaidves)char preeented Im thi wayonbusis on contro
systemis run in such a way that the conbustion residues are sintered
and/ or neknedredt bhd® bberemiasbubffioiehandonAamébeifgenabedial dhethain
conmbustion zone, and residues that are not nolten or sintered are

di schag gedued bbd oftmailn abmbhgtesfl @bnkheocsubysthantheonessingdashen
returned once nore to the combustion process. 15 2. A nethod for treatnent
of residugs phadueRésbiedsure 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,
16 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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conmbustion plant in which fuel is burned on a conbustion grate, and the
generated residues are quenched in a wet-type di scharges and subsequently
transported fromthe wet-type discharges to the outside, characterized in
that 20 wet conbustion residues conmng fromthe wet-type discharges are
first separated through a nechanical separation step into tw fractions, a
main fraction essentially consisting of a coarse fraction and an oversi ze
fraction is washed with water drawn 25 fromthe wet-type discharges, thus
separating finer parts -51 adhering to the conbustion residues, and wash
wat er i s PFOCRMEre ©f Her ipk -axpdeserikedcbirdyetareonding the whkdr parts
taken up during the washing step. 5 3. A nethod for treatnent of residues
produced &yl atkentembisniqh anes iduekhiate fsent i Soburesytling exemust i on
grate, and the generated residues are quenched in a wet-type discharges and
subsequensihyll r amsypwt s colf fresi dles vef -pypeerli geahiigesate ddwetained de,
characterized in that 10 wet conbustion residues comng fromthe wet-type
di schar gesrarevdided. sapacungddiFoaughith Mehgdica ayepaietinioah step into
two fractions, a main fraction essentially consisting of a coarse fraction

and ar ov@esStZebéd agétORd ) St £S4@FahPagesi 38 dbst esrstuOiost&Rdand is
then washed with water drawn fromthe wet-type di scharges, thus separating

finer parigsafodhgrthg f@rﬁ&@ecpﬂﬁéfﬁéﬂﬁnréﬁiQH@?yafédaM@ﬁﬁe&@ter i's brought
to the wet-type di scharges together wwth the finer parts taken up during

the washi gy ghvst ePny forAABRYOME OF shESE! SRA" £ Phel £RALUESHET GFUCET Dy 2

conbustion plant in urned on a conbustion grate and the

t enperatu t r i Sj |.Sy.4 0C er

appr opr | aP2oESTode ERTL ¢ PEFOURAGR BECLOUETeL D1 SOCSRISEHART. st on

control s j Ng| h, hat C USLj S| S

sintered gﬁéﬁgﬁéﬁeigegﬁgﬁﬁggb%ﬁ?%%%%é%'b%%ggghgn %%£§ﬁ%é$uggﬂge%§%?éthe

mai n nbusti on zone 5.%ﬂe ﬁntiret of .gengrated,residues, is quenched in a

wet - t Ype afgcﬁﬁ?ﬁégegnﬁl eh ?aﬁ@ﬂo%ﬁ?nfegn1?h@gﬁk?@?ﬁﬁgedF%charges to the

out side, wet. copbustion.residues comng fromthe wet- e, di sgharges are

first sepﬁ?ﬁ?gﬁg?ﬂPoﬁﬁﬁlguﬁﬁcﬂéBPc ?Sigeéega?ifgsneéFﬁégihg8 fﬁﬁs ractions,

and then a,maipn fraction essentially _consistin coarse fracti.on and an
f

oversize FiliEt FBRY| STGoBRERERFR HOTad 6FSHr BERCRFBIY NRSTRY - FFFREBRSchar ges.

thus separating finer parts adhering to the cqonbustion residues, and 15

wash wat eFRPsPELBEgREtt Bethed deseyphedi SeRAPHedoe8gBPheRatiPt RRLRe fi ner

parts taken ‘up during the washing, .
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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step. 5. A nethod for treatnment of residues produced by a conmbustion pl ant
in which fuel is burned on a conbustion 20 grate and the tenperature of the
generated conbustion residues is increased under appropriate conbustion
control, characterized in that a conmbustion control systemis run in such a
way that the conbustion residues are sintered and/or nelted into 25 bottom
ash beforehand on the fuel bed of the main conbustion -53 zone, the
entirety of generated residues is quenched in a wet-type discharger and

then taken out fromthe -type discharger to the putsid b, wet

conbust i o'ﬁo?\gﬁY%‘EeEo c‘g}ﬁ? \rll\gilf‘? o%ﬁ t%fml'??p%yﬂﬁz%’ﬁ o “tar%a‘ﬂ‘l?%tt%epar at ed
t hrough a nmechanjcal separation step into two fractions, and, then a main
fracti on BRRFEFLERDCE OPRFRISAGERS REEQGARLRATE rAEPORL WHRNES bhersi ze
fraction is subjected to a size reduction step and is then 10 washed with
wat er dr S9PNERALRS t ke Telatiyelyi kewar Az theimorsspsldts epbodidentart s
adhering to the conbustion residues, and wash water is brought to the

wet -t ype @dffehsirarsadvantage that ateléaserapaersaimkpercpntage ngft he
washing 16 step. -54

. AR A% . A Be Awdtéf . dordihd\. Ardi . Kids Ml Acdn Abé. supplied\ td\{the Avet A A A A A
AAA . AIT.AA. A2 AAE ALLAAA _AAA.AAA

CACAL A A9 <aREBpargeroj ereV]iealedalinn]utad chidatadere] ealicaleca] cal ca] caj caj
ca] ca] ca] cal ca]ca] ca] ca]ca]ca] ca]ca]ca]cal caUcaUcalc<aljca! | uw Wyz~
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 wup 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 2mm and

.32-
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dEDCI N - & 10% & ()-10% & ()-1"10% & ()-y 10% & ()-L10% & ()- 3
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Not only large pieces of scrap metal but also other
metal parts are freed from the main fraction containing an
undersize fraction, that is, a coarse fraction smaller than
32 mm. Such metal parts can be used for a separate

10 recycling process.

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

16 oversize fraction and the coarse fraction.

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

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

suited for this purpose, have been removed.

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

25 another embodiment of the invention of the third group, it
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5 1is advisable to subject this first mixed fraction to

10

15

20

25

mechanical separation to remove particles with an
unfavorable grain size because grain sizes that are
undesirable in terms of further recycling and which are for
example to be returned to the combustion process occur

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
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
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

mixed with the coarse fraction to form a second mixed
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intended for road construction is made up of coarse fraction.

In this second mixed fraction, the predominant grain
5 size is larger than 8 mm, and experience has shown that
these components have the quality necessary for recycling.
However, a low percentage with a grain size not smaller than
2 mm and smaller than 8 mm is necessary in order to ensure
the 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 consumptiocn

of fresh water can be made as low as possible.

25 It is recommended that the separated metals be
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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.

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

10 by the addition of precipitating agents.

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

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

values (quantities) being limited.

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

described in more detail with reference to these figures.

25 In the methods shown in Figures 1 and 2, 1000 kg of
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{w[nncxxx§§g@g£g&ith an ash content of 220 kg (Block 100 in the
figures) are fed to a mass-burn system and burned in such a
way that 25 to 75% by weight of combustion residues
occurring are transformed into fully sintered bottom ash

5 (Block 102). A total of 300 kg of combustion residues are
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 to a separate

disposal path (Block 120).

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

25
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5 As shown in Fiqure 3, 1000 kg of wastes with an ash
content of 220 kg (Block 300) are supplied to a grate-based
system (Block 302) and then burned. This combustion process
produces 800 kg of flue gas (Block 301) and 300 kg of
combustion residues. These residues are forwarded to a wet-

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

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

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

26 ash is washed on a sieve that allows fraction of 8mm or
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5 wused in a recycling process such as road construction, for
example (Block 316). Also, about 100 kg of fine fraction
removed by screening is normally returned to the grate-based
system for the purpose of further sintering. However, the
fine fraction may also be used for other processes (Block

10 318). 40 liters of make-up water or fresh water 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.

156 The above-described process may be modified as shown
in Figure 4. In this modified embodimeﬁt, 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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this way can be introduced into other recycling processes.

Figure 5 shows another embodiment of the process in

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

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

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

20 fraction with a grain size larger than 32 mm is initially
conveyed to a metal separator (Block 510). The bottom ash
from which metal 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

256 strainer that allows fraction with a grain size of 8 mm to
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pass through (Block 514). 100 kg of bottom ash or
combustion residues with a grain size smaller than 8 mm are
removed by this mechanical separation process and,
preferably, are returned to the grate-based system. The
5 bottom ash is subjected to disposal or further treatment
(Block 515). The remaining coarser residues are conveyed to
a metal separator (Block 516). The metal constituents
removed by the metal separator and the metal constituents
separated by the above-described metal separation step are
10 collected and subjected to wetting treatment. By this
wetting treatment, particles of bottom ash adhering to the
metal constituents are washed off (Block 518). As a result,
20 kg of iron and non-ferrous metals used for recycling
process (Block 520) are obtained. The bottom ash or co#rse
16 fraction (grain size: 8 to 32 mm) from which metals have
been removed (Block 522) weighs 215 kg. 60 kg of the coarse
fraction is forwarded to a crusher (Block 524) and reduced
to a grain size larger than 2 mm. After crushing, the
crushed fraction is mixed with 155 kg of uncrushed coarse
20 fraction, and the mixture is subjected to wetting treatment
using a strainer that allows fraction with a grain size of 2
mm to pass through (Block 526). 1000 liters of wash water
required for the wetting treatment is supplied from the wet~
type discharger. This wetting treatment yields 155 kg of

25 bottom ash with a grain size from 8 to 32 mm and 45 kg of
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kinds of fractions are used for a recycling process, that is,
for building materials or road sub-base layers (Block 528).
On the other hand, fine fractions having a grain size
5 smaller than 2 mm, which are removed by the wetting

treatment, are returned to the wet-type discharger.

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

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

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

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

25 312).
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Further, embodiments of the methods in accordance with

the invention of the third group will be described in

further detail with reference to Figures 7 to 10.

As shown in Fiqure 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

16 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

25 out of the wet-type discharger, is applied to wash the
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smaller to pass through. The water having been used for
5 washing the bottom ash is returned to the wet-type
discharger together with the fine fraction and finest
fraction. The washed bottom ash is taken out ready to be
used in a recycling process such as road construction, for
example (Block 718). About 100 kg of fine fraction removed
10 by screening is normally returned to the grate-based system
for the purpose of further sintering. However, the fine
fraction may also be used for other processes (Block 720).
40 liters of make-up water or fresh water is added to make
up for a loss of Qater in the wet-type discharger because

156 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

256 liters of fresh water is added to 200 kg of main fraction.
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scrubblng (Block 726) or other disposal treatment, and
another 40 kg thereof is returned to the wet-type discharger
as make-up water for compensating for a water loss. The

5 bottom ash washed in this way can be introduced into other

recycling processes.

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

25 bottom ash from which metal is separated is conveyed to a
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1o 10'ﬁg¥%égeé)that produces bottom ash having a grain size of

about 8 mm (Block 912). The crushed bottom ash is conveyed
to another strainer that allows fraction with a grain size
of 8 mm to pass through (Block 914). 100 kg of bottom ash
5 or combustion residues with a grain size smaller than 8 mm
are removed by this mechanical separation process and,
preferably, are returned to the grate-based system. The
bottom ash is subjected to disposal or further treatment
(Block 915). The remaining coarser residues are conveyed to
10 a metal separator (Block 916). The metal constituents
removed by the metal separator and the metal constituents
separated by the above-described metal separation step are
collected and subjected to wetting treatment (Block 918).
By this wetting treatment, particles of bottom ash adhering
15 to the metal constituents are washed off. As a result, 20
kg of iron and non-ferrous metals used for recycling process
are obtained (BloCk 920). The bottom ash or coarse fraction
(grain size: 8 to 32 mm) from which metals have been removed
(Block 922) weighs 215 kg. 60 kg of the coarse fraction is
20 forwarded to a crusher (Block 924) and reduced to a grain
size larger than 2 mm. After crushing, the crushed fraction
is mixed with 155 kg of uncrushed coarse fraction, and the
mixture is subjected to wetting treatment using a strainer
that allows fraction with a grain size of 2 mm to pass

25 through (Block 926). 1000 liters of wash water required for
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discharger. This wetting treatment yields 155 kg of bottom
ash with a grain size from 8 to 32 mm and 45 kg of fine
fraction with a grain size from 2 to 8 mm. These two kinds
5 of fractions are used for a recycling process (Block 928).
Oon the other hand, fine fractions having a grain size
smaller than 2 mm, which are removed by the wetting

treatment, are returned to the wet-type discharger.

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

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

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

25 of lead is returned to the grate-based system (Block 706)
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8 mm (Block 714).

As has been described in the above, according to the
5 invention of the first group of the present invention, there
is provided a method in which fully sintered bottom ash with
the required guality can be obtained without using a

downstream melting or vitrification unit.

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

15 consumption can be reduced.

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

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

25 can be reduced.
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Although the present invention has been described

with reference to the embodiments, it is not limited to
them. All modifications, changes, and additions that are
5 easily made by a person skilled in the art are embraced in

the technical scope of the present invention.
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Claims

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

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

a combustion control system is run in such a way that
the combustion residues are sintered and/or melted into

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

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

20 wet combustion residues coming from the wet-type
discharger are first separated through a mechanical
separation step into two fractions,

a main fraction essentially consisting of a coarse
fraction and an oversize fraction is washed with water drawn

26 from the wet-type discharger, thus separating finer parts
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step.
5 3. A method for treatment of residues produced by a
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
10 wet combustion residues coming from the wet-type
discharger are first separated through a mechanical
separation step into two fractions,
a main fraction essentially consisting of a coarse
fraction and an oversize fraction is subjected to a size
15 reduction step and is then 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

together with the finer parts taken up during the washing
20 step.

4. 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,

25 characterized in that
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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,

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

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

10 separation step into two fractions, and then a main fraction
essentially consisting of a coarse fraction and an oversize
fraction is washed with water drawn from the wet-type
discharger, thus separating finer parts adhering to the
combustion residues, and

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

5. A method for treatment of residues produced by a
combustion plant in which fuel is burned on a combustion

20 grate and the temperature of the generated combustion
residues is increased under appropriate combustion control,
characterized in that

a combustion control system is run in such a way that
the combustion residues are sintered and/or melted into

26 bottom ash beforehand on the fuel bed of the main combustion
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T zone,

the entirety of generated residues is quenched in a
wet-type discharger and then taken out from the wet-type
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
fraction is subjected to a size reduction step and is then
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
together with the finer parts taken up during the washing

step.
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