; abe3eB, ?46T, 19% Method for Renoving Organic Pollutants in Fly Ash
Background of the Invention Field of the Invention 5 The tion
relates to a nmethod for 10 minimzing the concentration mmm ,my@&m c
pollutants in fly ash of a conbustion plant, nore partlcularly

incinerator unit, in which at | east sone fly ash generated in PHE

I nci nerator is returned to a conbustion process. Toxic organic pollutants
in fly ash are, particularly, the sum of a Iarge nunber of organic
pollutants relative to Seveso dioxin (2 8- tetrachlorodlbenzod|OX|n)
From EP 0 862 ¥athod 9%t%ﬁ¢9?&?§u°¥?ﬁ&&cs%%%;4#§n%§rﬁﬁ) et nat ed

di benzodi oxi ns (PCDDs), polychlorinated di benzofurans (PCDFs), precursor
conpounds of PCDDs and PCDFs, i.e. nonochl orobenzene, pol ychl orinated

bi phenyls 15 (PCBs), and ot her conpounds of conparable structure or effect.
These organic poIIutantsB@ﬂégd@§®d|@édtmmdﬂmmﬂmﬂlpmed frequently in
literature and em ssion regulations by an internationally adopted toxicity
equi val ent stated in ng perFkegld|gf ashe (bhgvénTEQikg). The I-TEQ is the 20
equi val ent toxicity (international toxicity equivalent) of 25 comng froma
conbubti on pl amhet praskenghineepeianurelaegisono a method for

minimizing the concentration of toxic organic pollutants in
fly ash of a combustion plant, more particularly a waste
incinerator unit, in which at least some fly ash generated

in the incinerator is returned to a combustion process.

10
Toxic organic pollutants in fly ash are, particularly,
polychlorinated dibenzodioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs), precursor compounds of PCDDs and
PCDFs, i.e. monochlorobenzene, polychlorinated biphenyls
15 (PCBs), and other compounds of comparable structure or

effect. These organic pollutants are described and
quantified frequently in literature and emission regulations
by an internationally adopted toxicity equivalent stated in
ng per kg fly ash (ng I-TEQ/kg). The I-TEQ is the

20 equivalent toxicity (international toxicity equivalent) of
the sum of a large number of organic pollutants relative to

Seveso dioxin (2,3,7,8-tetrachlorodibenzodioxin).

From EP 0 862 019 Al, returning at least some fly ash

25 coming from a combustion plant to a high-temperature region
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s of the conbustion plant to induce vitrification and sintering of the ash
I's known. The products obtained by this nethod nmay be added to grate ash
again or utilized separately. As a result, the residual quantity of fly ash
5 can be reduced. The fly ash is renoved by cleaning a boiler or by
stripping froma filter unit, and it is then supplied again to a furnace
above a fuel bed when a grate-based conbustion systemis used. This nethod
does not take into account the presence of toxic conpounds such as dioxins
and 10 their _precursors. From DE 33,20 466 C3, .returning fly ash back into
2 CombusElol e SBERSGRom, 8188 56t HORUSEANT Hrd TLRBRAORTRBY |y ash i s
chemcally treated outside of the conbustion 15 chanber before being

r et ur ned SWELING &F Wkiec Asihs 160 knewice FBEI Brafdusts TeRsa1Bed oY pol [uti on
fraction of fly ash is returned and incorporated into bottomash in a high
t enper at khdspRetdeos may demagidedottot lgaratey @sthi ggadm o) a&tdldzednhe present

I nvention is to provide a nethod for renoving organic pollutants in fly
ash, in weparatiedyr.et Bsnaotestytashheoresidublisgquantptpcessfly ashul ated so
that the |largest possible fraction of precursors or other 25 organic

pol | ubanican dedewiduameell amHet bRyehyghnisi pemongdt bg ePeaninquanboiyenf toxic

organi ¢ conpounds | eaving a conbustion
or by stripping from a filter unit, and it is then supplied
again to a furnace above a fuel bed when a grate-based
combustion system is used. This method does not take into

account the presence of toxic compounds such as dioxins and

10 their precursors.

From DE 33 20 466 C3, returning fly ash back into a
combustion chamber of the combustion plant is known. The
fly ash is chemically treatéd outside of the combustion

15 chamber before being returned, the aim pf which is to reduce
pollutants. Thus, a low-pollution fraction of fly ash is
returned and incorporated into bottom ash in a high-

temperature process.

20 Summary of the Invention
An object of the present invention is to provide a
method for removing organic pollutants in fly ash, in which
the return of fly ash to a combustion process is regulated
so that the largest possible fraction of precursors or other

25 organic pollutants is destroyed and thereby minimizing the



pl ant, together with the fly ash. To achi eve the above object, the present
invention is 5 characterized in that the return of fly ash occurs as a
function of specifi.c conbustion conditions in which organic pollutants such
as PCDDs or PCDFs or precursor compounds (precursors of PCDDs or PCDFs) are
produced at a high level. 10 Brief Description of the Draw ng A nethod for
renmovi ng organic pollutants in fly ash in accordance with the present
invention will now be described with reference to the enbodi nents shown in
t he acconpanying drawing. 15 Fig. 1 is a flowhart for illustrating briefly
and exenWAI4EYs afetiniia o gagvisy iqampsrwutd desoring enteonbustiipmsh in
accordance with the present invention. Detailed Description of the

Pr ef er r eddI@Wodiggeithe viAde aited il ¢t msthe et hod for renovi ng organic
pollutants in fly ash in accordance with the present invention, when

precur sor conpounds or other toxic organic pollutants to be mnimzed as
much as possible are present in increased quantities due to specific

combustion 25 aendidhiente thie dHoveadbjdet ,eriNe prebimt iim@ntimoriisant -3
feature of the present invention because the precursor conpounds on contact
surf ages,chdtadt ¥ iz e flWngid &Burn of fly ash occurs as a

function of specific combustion conditions in which organic

pollutants such as PCDDs or PCDFs or precursor compounds

(precursors of PCDDs or PCDFs) are produced at a high level.

10 Brief Description of the Drawing
A method for removing organic pollutants in fly ash in
accordance with the present invention will now be described
with reference to the embodiments shown in the accompanying
drawing.
15 Fig. 1 is a flowchart for illustrating briefly and
exemplarily a method for removing organic pollutants in fly

ash in accordance with the present invention.

Detailed Description of the Preferred Embodiments
20 According to the method for removing organic
pollutants in fly ash in accordance with the present
invention, when precursor compounds or other toxic organic
pollutants to be minimized as much as possible are present
in increased quantities due to specific combustion

25 conditions, the fly ash is removed. This is an important



side ,of a steamgenerating unit (boiler) and are at a certain tenperature,
for exanple, 200 to 400C, remain stuck 5 there and are transforned into
di oxi ns and/or. furans especially in the presence of copper, soot, and
chlorine. The transformation reaction can occur within a few mnutes to a
few hours, the exact tinme depending on the prevailing tenperature
conditions and the concentration of substances, 10 such as copper,
chl orine, and soot, acting as catal ysts and reaction partners.
Advant ageously, the return of fly ash occurs as a function of the neasured
quant i t i éeatymeafcdha)presentc dVentiion hesanse the DRESINSOF quantiti es
being determned in the flue gas of a conbustion plant. Mst sinply, the
concent r AME® Widsc Th aromtmwX i ster facesyy gdridn aree dil dheaownstteeagcess ai r
from conbustion, or 20 the tenperature in a conbustion chanber can serve as
t he neaswiete qfard idtiesmm deneramidey mniast(ddilemeraidraneidt, a he
concentration of carbon nmonoxide during normal conbustion operation is 25
appr oxi Myedta in temglb i i, WY Bamd 1) VU &8 af0°€00reflain stuck
5 there and are transformed into dioxins and/or furans

especially in the presence of copper, soot, and chlorine.

The transformation reaction can occur within a few minutes

to a few hours, the exact time depending on the prevailing

temperature conditions and the concentration of substances,

10 such as copper, chlorine, and soot, acting as catalysts and

reaction partners.

Advantageously, the return of fly ash occurs as a
function of the measured quantities influenced by a
15 combustion process, the measured quantities being determined

in the flue gas of a combustion plant.

Most simply, the concentration of carbon monoxide or
oxygen in the flue gas, the excess air from combustion, or
20 the temperature in a combustion chamber can serve as the

measured quantities.

In a modern waste incinerator unit, the concentration
of carbon monoxide during normal combustion operation is

25 approximately 5 to 20 mg/m’, whereas a CO content of 100

.4.



ng/ mB or higher woul d be considered to be a specific conbustion condition
and woul d activate intervention in the sense of the present invention. b
Furthernore, it is advantageous to use the oxygen content in the flue gas
as one of the neasured quantities, and particularly so when in waste
incinerator unit the oxygen content falls below 5% by vol. OZ or the excess
air rate falls down below 1.4 when excess air is neasured. In 10 the sane
way, the tenperature in the conbustion chanber of the conmbustion plant can
be used as one of the neasured quantities when it falls bel ow 800C as
measur ed W&/ A& BRODEE wpplexPRacenyidersditonbeeprssape¥Eia mai n
conbustion zone. 15 Advantageously, as another enbodi nent of the present

i nvent i orfoms ti@ny aenstitfion ad e lse asdtiivattee dinderyention dm dheor gani c
pollutants determned in the flue gas of the conbustion plant, in

parti cul &enseCols tdrel/porededF-sinventhi@nr. precursors. 20 Advant ageously, the
measured quantities are determ ned through an online analysis of flue gas.
In particular, the return of fly ash occurs as a 25 function of a
predetermned |I-TEQ threshold value. The -5 threshol d val ue defining the

speci 6i ¢ combusturaheradid, ArS igARdRANTRIgetRTd e thel Weged 1 and 5 ng
|-TEQ nB in flue gas. 5 This neasurenent preferentially covers both gaseous

and part icdntedung AR QP Yd AN CheAHE WHE md AR Plqddift ittaRs0f the
boiler or in the untreated gas on the upstream side of a flue gas treatnent

uni t. - Suidraplgd Andluiidos) JBLIS ok ddlie aE dasardbethin dhid erature such
as 10 Resona%%% Enhance§}NUItipIe]5ﬁg%on Ighisation angﬁ¥ine of Flight Mass

Spect 1 omelyyp Rl N MIIbYTE PSR! & dbethonlbae anakysi s of,

€. g., nono or obenzene. al ues 1rom experi ence sno at " nonochl or obenzene

correl 2t Guaerh il ladtr by Iy TEQUAN e dinse s T Sl atichran on i ne

15 measuri ng can e calle ensor.” According to the

present i.jventjon, er,,..sensor.s for. othe ecules af, .c es. of

nol e?@ I es‘ﬂt‘cean%t#n“{e?Erl tysaggmﬁ\h% hte & eg‘haeﬁuéfer ol t"{}kés ecrrog“gn%slo*-?lso% o(‘rrr}aélibgétslzsﬁ
characterj,stically with the content of toxic organic_.pollutants.in flue
gas. 20 ItrPea °f°&}*% eﬁ'lorﬂ (ﬁj;?r}%acadhg;bedi‘ﬁeeﬁf Ko ?Ih% Opllr e %tm%ﬁ}bﬁﬁq on, the
return of fly ash occurs during a specific period of tinme after the
specific 3h ER 3% Rl it keInve B HbSe Afe e agargss agarn 8§ 18REm
experience plﬁy a special 25 role here. Fqr exanple, the return of fly ash

occurs dftf APEEPXIMAtRLY £ 7 1Q MEtHrs RRAYRItR NI EIRISE 1A £l e

speci fic conmbustion conditions have been observed. The duration of fly ash
return can be determned as a function of the |l evel of the neasured

gquantities. Herein, the neasured quantities ]
15 Advantageously, as another embodiment of the present

invention, the return of fly ash can be activated as a
function of organic pollutants determined in the flue gas of
the combustion plant, in particular, PCDDs and/or PCDFs or
their precursors.
20
Advantageously, the measured quantities are determined

through an online analysis of flue gas.

In particular, the return of fly ash occurs as a

25 function of a predetermined I-TEQ threshold value. The




5 are ones influenced by the conbustion process, being the concentration of
carbon nonoxi de or oxygen in the flue gas, the concentration of excess air
from conbustion, the tenperature in the conbustion chanber, or the
concentration of organic pollutants in the flue gas, in particular, PCDDs
10 and/or PCDFs or their precursors. If, for the purpose of determ ning the
speci fic conbustion conditions, an analytical instrunment is used which
facilitates rapid determ nation of the neasured value 15 (as in the case
for the aforenenti oned neasuri ng techni ques and neasured quantities), then
it is expetesholdnvaltierdatinpnefthe especbbic neombostioe prrdinions

I nvention, to specify the duration of fly ash return as a function of the

| evel of ¢cae beasetesovasueo Becbetivaghy).lfahdes pngdefTR@Mm20rt Hleshol d is
substantially exceeded, the duration of return will be |onger than the case
where it gasexceeded just slightly. In order to ensure reliable disposal or
deconposition 25 of toxic organic conpounds or precursors, in a further .7_
preferred enbodi nent of the present invention, the fly ash is returned to
the main region of the conmbustion plant where tenperature is high. 5 Wen a

grate-pased sysis i Red$eFehmnt NSr&PEPEREI My covers both gaseous

and particle-bound organic pollutants and takes place at the
top of the boiler or in the untreated gas on the upstream
side of a flue gas treatment unit. Suitable analytical
methods for this are described in literature such as

10 Resonance Enhanced Multiple Photon Ionisation and Time of
Flight Mass Spectrometry (REMPI-TOFMS), which make possible
direct online analysis of, e.g., monochlorobenzene. Values
from experience show that monochlorobenzene correlates very
well with the I-TEQ in flue gas. Therefore, such an online

15 measuring device can also be called a TEQ sensor. According
to the present invention, however, sensors for other
molecules or classes of molecules can be used if the signal
from these sensors correlates characteristically with the
content of toxic organic pollutants in flue gas.

20

In a further preferred embodiment of the present

invention, the return of fly ash occurs during a specific
period of time after the specific combustion conditions have
been observed. Values gained from experience play a special

25 role here. For example, the return of fly ash occurs during

.6.



plant, the fly ash can advantageously be returned to the fuel bed in the
mai n conbustion zone. If, in a further preferred enbodi nent, the return of
10 fly ash occurs after the specific conbustion conditions are observed or
during or after boiler cleaning, the aforenenti oned adverse consequence,
nanely that the fly ash during this operation period remains stuck to the
boil er tubes and that the precursors contained in the fly ash react 15 with
it to formdioxins, nmay be avoided. Thus, not only the fly ash but also the
pal l etized ash gained is subject to the return process. The boiler is

cl eaned By peagidn@f Krimehiafy,l lomigwdtes2@ chléowmiongs laftier theowpecdddct hat
the fly ash which accunulates in the flue gas treatnent unit on the

downst r eaombiud ioh idondsitteamsg dreereatiesn whserdved.et Theedurageébheofwi t h t he
fly ash 25 returned as descri bed above. This neasure is inplenented .8.

when t he fipecish et PHahe Qutidrindifedialse b aRimhciser Wi thEha gweilur n of
fly ash recovered fromthe filters on the downstream side of the steam

generati iff WHe n@dreid ARl OfekeiaGCehdl mﬁabﬁrbheqﬁéﬁﬁiﬁ‘ies
invention if the specific conmbustion conditions are observéd. Although,

nat ur gl | YarORAIAL Q.rrﬁleferfBEH)W e RIPuStion process, being the

concentration of carbon monoxide or oxygen in the flue gas,
the concentration of excess air from combustion, the

temperature in the combustion chamber, or the concentration
of organic pollutants in the flue gas, in particular, PCDDs

10 and/or PCDFs or their precursors.

If, for the purpose of determining the specific
combustion conditions, an analytical instrument is used
which facilitates rapid determination of the measured valué

15 (as in the case for the aforementioned measuring techniques
and measured quantities), then it is expedient, in a further
preferred embodiment of the present invention, to specify
the duration of fly ash return as a function of the level of
the measured value. Accordingly, if the predefined

20 threshold is substantially exceeded, the duration of return
will be longer than the case where it is exceeded just

slightly.

In order to ensure reliable disposal or decomposition

26 of toxic organic compounds or precursors, in a further



al ways strive to re-elimnate the specific conbustion 10 conditions as

qui ckly as possi bl e through suitable neasures, this in not done
automatically by, e.g., conbustion control. In the event that disruptions
to combusti on sequence do not occur, and hence no specific conbustion
conditions 1b are observed, boiler cleaning is carried out at the nornal
frequency. In this regard, the interval between two cl eaning phases is
often set at around 4 hours. The fly ash' generated thereby is disposed of
by the normal disposal route. 20 Next, one enbodi nent of a method in

accor dandereferrehenpradigirnt mimherpygdentpelnanyidged the ofly ashd
exenplarily with reference to a flowhart of Figure 1. In this enbodi nent,
conbust i oks ixetarneddomuthd Stain Xedin) ,ofanthe rdamis sfEio mgalsante vrgreof |
e.g., toxic organic .9. pol lutants or carbon nonoxide is nmade (Step 102).
Al ter nat i vemperacdypi talhigmperature of flue gas is neasured (the sanme step
102). Then, it is judged whether or not the specific conditions under which
fly ash is to be returned 5 are net (Step 104). If the specific conbustion
conditions are observed during this process through an increase in

concentration Qiheéd AN ¥a U iy N ent & AL PN e WorbiALiHh a mar ked
deviation in tenperature fromthe set point, the boiler is cleaned by

rappi ng, Hrawdi Nehe Of 19 04n bt Ardk Aed i1y 158 AtdPfed €Y QM| Y

specified increase or
fuel bed in the main combustion zone.

If, in a further preferred embodiment, the return of
10 fly ash occurs after the specific combustion conditions are
observed or during or after boiler cleaning, the
aforementioned adverse consequence, namely that the fly ash
during this operation period remains stuck to the boiler
tubes and that the precursors contained in thé fly ash react
15 with it to form dioxins, may be avoidedf Thus, not only the
fly ash but also the palletized ash gained is subject to the

return process.

The boiler is cleaned by rapping, brushing, or soot

20 blowing.

It is recommended that the fly ash which accumulates
in the flue gas treatment unit on the downstream side of the
steam generating unit be returned together with the fly ash

25 returned as described above. This measure is implemented



tenperature deviation (Step 106). Then, the fly ash obtai ned by the
cleaning is returned to the conbustion plant (conbustion furnace,
conbusti on chanber). (Step 108). If no nmalfunction is reported, that is, the
specific conbustion 15 conditions are not nmet, normal boiler cleaning takes
pl ace at normal intervals (Step 110). The obtained fly ash is conveyed to
the outside of process for the purpose of disposal (Steps 112 and 114). 20
As is apparent fromthe above description, according to the present
invention, there is provided a nethod for renoving organic pollutants in
fly ash, whenwiiheh spee ifdcucambastipnasendd tionsnbave baepr @gé%vaé-
regul ated so that the | argest possible fraction of precursors or other
organic 25 pollutants is destroyed and therefore the quantity of toxic - 10
or gani ¢ conpounds | eaving a conbustion plant together with the fly ash is
m ni m zed. AltRheglrethenppéséiy ashenecowelras licem dhecfibeédrs ont h
reference to the enbodinents, it is not limted to them All nodifications,
changes, taed datidisttiream ishdle afe thesistyaibdenyat iper anitskibbliedriyn the art
are enbraced in the technical scope of the present invention. -11 Cl ai s
1. A pet keg Q0 dFEMAcRLEANNG RO thleaRiresentf linvesh ioh 8 fcemaustion
plant, in which at |east sone fl'y ash generated 5 in a conbustion furnace
i's returrefdi¥id GOSN RLANETI oA dHeotdletvednar acterized in that the
fly ash is returned while the organic pollutants are nonitored as a
function of specific conmbustion conditions. 2. The nmethod for renoving
organic pollutants in fly ash 10 according to claim 1, characterized in
that the retur f cur unGt i SUF uantities
i nfluenced by ?ﬁgkg%ﬁﬁdsb¥gﬁ§%}g dsSE af%é%e% efg%ﬁﬁkg ?hﬁgﬁﬁgggas of the
conmbust i | ant,. T t f.Qr_.r enovi gan] | lyt.ants in fly ash
ol stlrs.we 2,% '}_%—réq.g{né&ate The EbediFIY tolibustidh

15 accordi'ng“to claim chara zed in e concentration of carbon
nonoxjde or y.gen in the flue gas, the.excess air fr.Qm.combustion, or the
tenp pat L?roé“fl)ri”t F A EY arﬂ?&s%le[ h}% S RGPS ser ve

as the TRy eiql C}xuoa{:ntdotnleesa'utomatically by, e.g., combustion control.

In the event that disruptions to combustion sequence
do not occur, and hence ﬂo specific combustion conditions
15 are observed, boiler cleaning is carried out at the normal
frequency. In this regard, the interval between two
cleaning phases is often set at around 4 hours. The fly ash-
generated thereby is disposed of by the normal disposal
route.
20
Next, one embodiment of a method in accordance with
the present invention will be described briefly and
exemplarily with reference to a flowchart of Figure 1.
In this embodiment, combustion is carried out (Step

25 100), and online gas measurement of, e.g., toxic organic



20 4. The nmethod for renoving organic pollutants in fly ash according to
claim1, characterized in that the return of the fly ash occurs as a
function of the organic pollutants determned in the flue gas of the
conbustion plant, in particular, PCDDs and/or PCDFs or their precursors. 25
5. The method for renoving organic pollutants in fly ash -12 according to
any one of clains 1 to 4, characterized in that the neasured quantities are
determ ned through an online analysis of the flue gas. 6. The nmethod for
removing organic pollutants in fly ash 5 according to claim4,

char act emicdddtiantishatr daehogt momosfidehdsf madesH Sdepuld2ds a function of a
predeterm ned |-TEQ threshold value. 7. The nethod for renoving organic

pol | ut antAsl ierrfd byivaeslly ,acc drygiimgp It ¢ empssmatfires ke ddiver igaesd iisn midzastuntede | - TEQ
10 threshold value is chosen frombetween 0.1 and 5 ng I-TEQ nB in flue gas

8. The (Miharfedrstte NG orpeni, c ipolikutjadgedi whetlieasbraaocer dheg to any
one of clains 1 to 7, characterized in that the return of the fly ash

occurs dyperd fficsRasidittilins ReIdead vibic flyaasH tiey tHdheespetidrmedqonbustion
condi ti ons have been observed. 9. The nethod for renoving organic

Pol | Ubantzyd tdd y Ah a0AOr.di g +ReckBioliFicoBBRBALRIbACEohR LRS! he

return of the fIy ash occurs during a perlo of tine o 10 mnutes to 20 6
hours af tgre tdiss Wiﬁ lﬁ:‘bﬁ: served. 10, The
nmet hod for renDV|ng organl po ugg%ts Inf 5hﬂ acco |ng to any one of

clainms 1 t‘%)kﬁ{ %%Ax{}hé rt?c;lfl{\'?arﬁg Y éjalifb%td cﬂ{f diy ashis
speC|f|e as a unction eve t he neasure quan i'es nmeasured
-13 tQ C The, (ﬁ%
pol | ut ant S |°q14}?y £ b 4lgécc{cnodrzec}lpn"“gtJtc'oriLelf'hri/ é(;eneégﬁ agl (r%r"rismrf{3 Bagegtéﬁa“tt ‘eri zed
in that fiﬂ'}/ assh ]'.enr t{]se c eanetcle rB)yerraat[y;;il.angg ,6(~:lx>xour]sﬂisngr ,Etourr nseodotf insowmg
conbust i
10 at the time of the previously specified increase or
temperature deviation (Step 106). Then, the fly ash
obtained by the cleaning is returned to the combustion plant
(combustion furnace, combustion chamber) (Step 108). If no
malfunction is reported, that is, the specific combustion
15 conditions are not met, normal boiler cleaning takes place
at normal intervals (Step 110). The obtained fly ash is

conveyed to the outside of process for the purpose of

disposal (Steps 112 and 114).

20 As is apparent from the above description, according
to the present invention, there is provided a method for
removing organic pollutants in fly ash, in which the return
of fly ash to a combustion process is regulated so that the
largest possible fraction of precursors or other organic

26 pollutants is destroyed and therefore the quantity of toxic

.10-



12. The method for renoving organic pollutants in fly ash according to
claim1l, characterized in that the fly ash is returned to the fuel bed in
the mai n conbusti on zone when a grate-based systemis used in the
conmbustion plant. 10 13. The nethod for renoving organic pollutants in fly
ash according to any one of clains 1 to 12, characterized in that the
return of the fly ash occurs after the specific conbustion conditions have
been observed. 14. The nethod for renoving organic pollutants in fly ash 15
according to any one of clains 1 to 12, characterized in that the return of
the fly &sgagsicuoompaunds dreaafting 2b siomhu s41 i D@ Nt S0 TR eTe HAA f or
renmoving organic pollutants in fly ash according to claim 14, characterized
in that tthe iy exsP0scimdanimigeds. performed by rapping, brushing, or soot

bl owi ng. 16. The nethod for renoving organic pollutants in fly ash
according to any one of clains 13 to 15, characterized in that, together
with the fly ash obtained according to clains 13 to 15, fly ash

accunul ating i mlaHdudg g@fet rgpés@nt UtiverdSiom hhe dewest rasyamsini of the
steam generating unit is - 1 returned. -15

AR AL. Akt - Ae£8réycé Ao Ané Amodlimdht¥POKE sl vidgbl Xingabkaal€a] ca] ca]

ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]cRa]ca]ca]ca]c

aU] ca] cal@fdef ) 11 modi t h and_additions that ar
$@' el }xsnid_Z]]ca] ca océ ca céfgg céigé%ﬁ%(mﬂ%a]ga]éafga]ca]ca]ca]ca]ca]cR

a] ca] ca] Cé?ﬂscfﬂfarl&f’é Cfi'} Cé‘] ﬁé‘kgéﬁcélﬁi‘h‘éa' ll'ﬂ8 the art are embraced in

the technical scope of the present invention.
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The method for removing organic pollutants in fly ash

10 according to claim 1, characterized in that the return of
the fly ash occurs as a function of measured quantities
influenced by the combustion process that are determined in
flue gas of the combustion plant.

3. The method for removing organic pollutants in fly ash

15 according to claim 2, characterized in ;hat the
concentration of carbon monoxide or oxydgen in the flue gas,
the excess air from combustion, or the temperature in the
combustion chamber of the waste incinerator unit serve as
the measured quantities.

20 4. The method for removing organic pollutants in fly ash
according to claim 1, characterized in that the return of
the fly ash occurs as a function of the organic pollutants
determined in the flue gas of the combustion plant, in
particular, PCDDs and/or PCDFs or their precursors.

26 5. The method for removing organic pollutants in fly ash
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the fly ash occurs as a function of a predetermined I-TEQ
threshold value.
7. The method for removing organic pollutants in fly ash
according to claim 6, characterized in that the I-TEQ
10 threshold value is chosen from between 0.1 and 5 ng I-TEQ/m’
in flue gas.
8. The method for removing organic pollutants in fly ash
according to any one of claims 1 to 7, characterized in that
the return of the fly ash occurs during a specifiable period
15 of time after the specific combustion conditions have been
observed.
9. The method for removing organic pollutants in fly ash
according to claim 5, characterized in that the return of
the fly ash occurs during a period of time of 10 minutes to
20 6 hours after the specific combustion conditions have been
observed.
10. The method for removing organic pollutants in fly ash
according to any one of claims 1 to 9, characterized in that
the return duration of the fly ash is specified as a

26 function of the level of the measured quantities measured
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12. The method for removing organic pollutants in fly ash
according to claim 11, characterized in that the fly ash is
returned to the fuel bed in the main combustion zone when a
grate-based system is used in the combustion plant.

10 13. The method for removing organic pollutants in fly ash
according to any one of claims 1 to 12, characterized in
that the return of the fly ash occurs after the specific
combustion conditions have been observed.

14. The method for removing organic pollutants in fly ash

15 according to any one of claims 1 to 12,_characterized in
that the return of the fly ash occurs during or after boiler
cleaning.

15. The method for removing organic pollutants in fly ash
according to claim 14, characterized in that the boiler

20 cleaning is performed by rapping, brushing, or soot blowing.
16. The method for removing organic pollutants in fly ash
according to any one of claims 13 to 15, characterized in
that, together with the fly ash obtained according to claims
13 to 15, fly ash accumulating in a flue gas treatment unit

256 on the downstream side of the steam generating unit is
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