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, -ke8ePJ, PG 46T, 2: - 5 -] PROCESS FOR INCINERATING WASTE PRODUCTS 0 2 J U

L 2003 T f relates to a process for i wast e products
on a fir MBM@BM' ﬁl whi ch process the waste p B @@ @%IH{ i rst dlglzeml_azngg
ignited, he mai n combusti on process d out and

thereafter tH®'%%esul t ant slag is discharged. In'pa¥®%%®ars the fuel refuse
or waste has constantly changed in composition to the extent that the
proportion of volatile constituents has increased, which is essentially

i ntroduced via 15 plastics. In parallel to this, the supply of carbon for

combustion directly on Iaﬁt?cgtsbrﬁ% ﬁﬁ@ﬁgﬁééﬁ%ﬁwﬁ%}ﬁ% aresult of this
devel opnent the tenpera bed on the fired
grate has al so decreased. 20 Both phenonena make it m)re difficult to

achi eve very, go %@eﬁ@ﬁff-ﬂ?rﬁ q sbyg nu rg&’@éé tf% BY.1 TEANS 19 sec”ﬁa dju”§95“res

during firing on t grate, attenp aveareay been
i ncrease agannat herdsedrase t elmpelha@wmrqgﬁss hehd iwagtle gpratdect FharagSitest

i npor t ant OEri&esﬁnﬁquHI&% arg ok eGuiG! Ngnd h%a%C%%ﬁbl?étlobn B i pRIYy
conbustion on the fire rate, intensifying the fuel bed circulation on the

fired gthterfgrdexiimre WrFﬁ’Eﬁeéaéli‘%g’eFH%tag’ttaf@gs%? gkéchat®dper unit tine,
and increasing the primary air tenperature. However, 30 there are narrow
limts set to a reduction in the excess rlmaré air, since an air feed
which is nolPofffdr YERTY i Terte} GCAPFY $MclAsaged® T KEPRTBIGY FRAPIGE thbur nt
solids. |nceegsisiigidre tgr atle Sekodke r ahet ithet hﬁfcﬁpolrslm d€si ve1at@1d NCrease
thetransport e material, st mon the fired grate particularly
greatly, is %‘B‘S%Swvotﬁoélﬁ bI*'8°tRASRE’ a *;Je% ocaﬁseﬂblaglﬁét gnéﬁ?ijuc?ﬁﬂ Fgad to an
unwant exb i npreasesi ntrdpsfaldleschartgeswﬁm Bh@l@orrbustrbom Bhaostusgases.
ncreastng, bGcRE) B Vel el BPELAIING, e LULAT TRELL ODS,NRVIR0

particul arly heat 1'ng val ue ar e charged onto gra can a vvays
| ead t o unwasiteedrN¢Hortdas tERperet ore rCEfaGﬂireorﬁsel 4 ar esél 'Elpmgsl{aa eefberst i on,

someti mes upeonttoh |edee ThesH IPasiHRSed. 02 J Ul 2003 which have
been enpl oyed previously to achieve |nproved slag quality have therefore

only led to partial success. It is an object of the invention to provide a
processecy mamnsaheﬁox&n@hinekb tie me eerbdisdsii 001 Prac aghes 0N et Negddd @dsgs at e can
be controlle ﬂ p,such a manner that the quality of the resultant slag is

i mproved wi TH re‘épnec‘?tqi1 i'ts reuse or ability to be landfilled, wthout the
abovenenti oned dlsadvantages needi ng to be accepted.

By means of certain measures during firing on the fired grate,
attempts have already been made to increase again the bed
25 temperature on the fired grate. The most important of these
measures are reducing the excess air in the primary combustion on
the fired grate, intensifying the fuel bed circulation on the
fired grate, for example by increasing the grate stroke rate per
unit time, and increasing the primary air temperature. However,
30 there are narrow limits set to a reduction in the excess primary
air, since an air feed which is no longer sufficient locally
increases the proportion of unburnt solids. Increasing the grate
stroke rate, if there is no desire to increase the transport rate
of the material stream on the fired grate particularly greatly, is
35 only possible using a reciprocating grate and can lead to an
unwanted increase in dust discharge with the combustion exhaust
gases. Increasing the primary air temperature, if fuel fractions
having particularly high heating values are charged onto the
grate, can always lead to unwanted vigorous ignition reactions,

40 resulting in combustion, sometimes uncontrolled. These measures
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10 This object is achieved according to the i nvention starti ng froma

'process of the type described at the outset by virtue of the fact g hafyy

the end of the main conbustion process, where burnable fractions are stizﬁllt3
present in addition to slag corrponentszvvni ch are already formng, the
burnup rate %ic%ur}paue ibr!ate%nseimt XoieS 15rerv?.t L?'srlch:"dtoi nac ei!e%gt aipnl eovse%qus ntial
time section$ and i's increased |¥1dth% i'ntermedi at 8“tiMe seettons. 11 the
course of theuaddnbustveorheqredeesonly Nedconpastiadnsbewssat the end of the

mai n conbustion process, passes into a state in 20 which the degree of
burnup of the fuel bed is substantially conplete and the slag which forns
begi ns to cobt.isTRPsoRjeahse itha LRUeEsipn deePFPUiddl § RURESF? Sju@ptnrsy oéhanges
its positgd ongoint hend i Iegheitabe depessidg on tde feeleqquaglidey. cdd this
region, zones having wastes which are still to be burnt up and zones having
sl ag 25 whi cPP1tEohisednystdgr MG t Paobre &RPsttynekt thco rafettaRbtHer in r 1
t he manner ofs iisbasds wSiNGespdr surimcec@fe bheadilhed @ ateldracrnodgpnger
uniformy covered there with fuel vﬂ;}iﬁch is still burning, the fuel bed

t enper at ure SPERHYBeRP RS ER AP HRAtHE2LFRGerLEW P iy £RgTE*Ean no

| onger achi eve the hi ghest possible 30 quality. By neans of the inventive
measur e, Nag {8 oL 0. 82Y LG, J6GT 6388, d:o DY IR 1.8Le. of, BULAR ! pLgnsi Ly at
times in this advahced state of the main combustion pr oCess, fhe" Caf bon
present in tpreeckaelochuhastd® dkowvdbed haar ¢handitishtisoydwiichge tdfi sheeficod in
the transitign.egiop,d 0ol 3¢ 0L MRLIONMBES 16AT PARCO! | Bahs thansht a
retardation in the burnup rate were not to occur. Thus for the follow ng
time sectionfrichiconfi ciyet Rl Pumragpentatie afdiFdPnule | FiPEnSPERPTCAET etd6B agai n,
sufficient carddomdesapr @seming, N Wedefurh@p i ReELASE thenup - iBtedBidy JiY L 2003
conbustion bed tenperature to_ the extent that the slag formng in this
process as Yelfér?g%uli“r SGL AP E ySePRBE OB i 877 8BS t Tfheratilif 88558 hi eved
by this procafdune @arertdqihes dihansddteognnbusti on bed tenperatures which can
be achieved in the case of 5 uniform conbustion sequence operation, because
of the deficient carbon supply in the transition region of the fired grate.
By neans of Irhechenventdevefprbeedentestidre ccomnist itha betbuseiperatdur et at t he
end of the i.n sti ro j t] i.gh. possi hle, as
Srable as pons 574 Saq hac e (SES ol bgedly, (el A% Pkt The
area on afhi citiche thai eeptbust | barpirocesstifecfiedsered nid ntdisspreryialThese are
the nost ess hede RhECONish NG, WA ehriUsto e SOULY At & tirBades tO
achi eve good slag quality and which are achieved by the inventive process,
15 since, owidf§st 812tfe TépehY e ARt Yi FRBRASTUP EFaPeS b oBurRuphe
intensity, ifnckeagedcaaependiali &n e casbonatepeatradkyi ©CLI4E6n,0WoRgst 0 t he

decrease in bur,nupwarsgte r. burnu a temeratuyre.increase

intensity and
fol | owi ng t Hi%y*Bf os58s 'L lﬁcha}réavgﬁl]%y%?ﬁ%er )é%i]éri&nﬁpt HE BIPRUL P AYE 5679 bur nup
i ntensi t2p i nwitibhe tegiloradyn RYiwhirgh,tohicbbleré:dstonexy oo onheaadttheredn qual ity
of the fuel, th t] d d. t S |.o jci.ept to
formthe destlhree a’g’f)era%ggu%%@?ig?‘ Fzégggf{eh% g‘?\%a\c@%n%ﬂ&hgf @%ge;db%g% gﬁ S
conbust i on rerget aknithosliocoursed thehe wiggi dnewhibéhh pievitGds| hufrdagur ed t oo
| ow a combustyeon:Red e8MRenMMkEre | B1UAET bﬁ%in@urﬂy Ng 125 4l Sneereat edly
i ncreased carbon content to increase the conbustion bed tenperature in the
regi on of slZEFutbiWat FeffeantPral 88 t'¢"9EabIAT LYY t tthd PEBPHitst Prbdbes it
evenly. 38 prefeifed nmeasure according to the invention is that the 30
retardation and accel eration of the burnup rate or burnup intensity at the
end of the main conbustion process are achieved by repeated variation of
the primary mi meaad efi Ah¢ himveespectheasmre| Nenasets | GNsay Nthheiebwasepist age
criti Ca! forl:husrlng .r%lil,gl Io;; Mo'urr%? -IJ-.IH e sriltma‘gty t?.‘!né riat ghfsagd\paencvegr Isteq:ebe
decreasing the prinmary air rate belowa standard measure an su%sequently
i ncreasi ng tthe peimecypbediionapeeceest Héestaridar dramasuie. thal fhoudhrnt o
I nCreasest hesll%'v!lgputglerrét &nd ttrﬂgs P& ATHE Ye lsr Bél.aito% s eherablyoh nfergg%ed

again to the usual standard neasure, the burnup rate or burnup
to slag formation more carbon collects than if a retardation in

the burnup rate were not to occur. Thus for the following time
section, in which the burnup rate or burnup intensity increases

again, sufficient carbon is present in order to increase the



02J UI 2003 - 4 intensity is increased because of the accumul at ed
'increased carbon content. Increasing the primary air rate above th 7 JUL 2003
standard neasure is not required in nps{ cases here. A particul arI;ep

expedi ent process sequence is characterized in that the time 5 sections
having a quag&hﬁxéﬁtin?'b\édd€&{p%§§€&e0rt'o”@ﬂeY AkEnt acth%ta&@e tsrﬂggtformn%éaqtnl ons
having a primary air rate I's standard for this fired grate 1egion

al ternat e cofBianPrycqss ah%%l é@?ab?%lurlaﬁ‘ilo glote afibt haerbrytdper fifidy, the

two time sectigisafh@si Nadievedt b9 afnid! rodladhe $QUIRIgRLT efhagarden
enrichment in the fuel bed at the end of the main conbustion process

depends not BATRFSERCR &Y EETREEAEFF S5 “BaFhup™i rEeAheyedrihPRupeiatE and

t hus, fors exapeen ebBmbdieisedseducasbe i Bpef]d’aitﬁ!ﬁrlf,y wicausat € e @lrsOient
signifi cantlx r?on the grat et}l1 mvenent , L is i_{ g on tthe fuel advance
and the fuel StFSAsPEFTYrHt 67°1% |§lti1here lroe QovaRt gggu%a Fthe time
section having a decreased burnup intensity or reduced prlnary air rate is
in a presel egtab ratip tg theg L O grate

i nfluence thg de'léelarnéd cgr b%n enrno n‘g’nt Lr%jcellégj:al sot%adva??lIb a e%)%ns %ﬁdlf t he
nunber of dotdirergrateeast trokesdpef tihierpa e coibrs tdan m@ceaﬂtwsolsteldt akn

practi cey i Lnligs & Quedidia besadYant 2080USdluf, LA eCkhonaol: dagpeased

burnup intensity or reduced primary air rate i s 25 mi nutes. is
expedi ent i f dtHi&iPed@EeBOPTPAAr 9V EPPapES] s°“5®'ht-@ﬁ 7‘@% Bein r@métz%m@ar d

primary air palRssAiedflaRtageousmdayal,0pmeite ofarthanenv@ati Qastsikhat the
variation in primary air rate at the end of the main conbustion process,

based on t hePTUrAF CERBULTIBN PpToCEsE0 9 AR itPaPTIREl fo nitrEs 9CRat is

to say the tetay RQlarpuadd O.ﬁhll&hl MREY adhieded Mt thegnhbécant! )ﬁr@&h%@QEd by
the inve t| ve, procedure conpared wth revi ous standard operation. The
B 8 G % e

target o ¥ n§"€1%g °quafi [SPRE°A L5 120V 3he Ay £6681R, TPl GEntEE By t he
primry ai r tremnetat ur endrebsgr | Aceeadeticonpar edri3h Wrddeatbdlyanbiemt ai r

temperature. oBref RLably. ol NS I | IRIY. AL LATPALALULE,] S.CONLQl Leg 4n the

range from 170¢%t 0~ 180C. “The urnup rate or burnup intensity can also be
changed by vesmpergtithe Gpcreont enfoléPwiie phifrapyoedss. Fe ixshaeNasht geous

here if the mcreésug 4hd Iahltnu%OQthZopomr%eﬁ O hBec pridmany aldichsiyaried
wi th constant mass flow rate of grl mary air. Advantageously, the OZ

content %%an WélancPé‘a?éﬁocoWﬁa‘ﬂe&owt A Fh"a"'treg gratify &fbiteat fudlr BYef eeding

pure oxygen t&nhbeid IHEBI Yerdrat AL Qi@ ARGl Yonddie s@Ef&qahento C&Jtnb@ne
decr eased congljsﬁred with that of the_ anbient air IX feeding nitrogen to the
primary air.%Méetz &bt entUatan’ al sSHPHTE Hecr BHSER Ctpdted KPR THSEE of the

anbi ent air dymoheedinngratecidlculnatedcextaust gas de@ibhewipidhmaryviadusly 10 The
i nventi on i sceSeld hed By, WA Rl SXAMALE DELOWULLY [LLerenge haaLious

di agranms in conbination wth associ at ed “experi men a res
acconpardfi ngtidraniragsr teRtgur erckcasttbwscagb et agicaPriel atd ngreeeasise the
‘rel ationshi p.hetvesn LraPrbfBdcgid [Ateandqsthe sunbery ofHdouble.ggate

also to stabilize it and to distribute it evenly.

A preferred measure according to the invention 1is that the
30 retardation and acceleration of the burnup rate or burnup
intensity at the end of the main combustion process are achieved
by repeated variation of the primary air rate in the respective

time sections in the burnup stage critical for slag quality.

35 The primary alr rate can be varied by decreasing the primary air
rate below a standard measure and subsequently increasing the
primary air rate to the standard measure. Although, to increase
the burnup rate, the primary air rate 1is preferably increased

again to the usual standard measure, the burnup rate or burnup



strokes for a 1-track fired grate having five p'rimary air zones; Figure 2:
'shows a di agram corresponding to Figure 1 for a 1-track 20 fi red grﬂs%g
having three primary air zones; and Figure 3. shows a diagramfor a P‘rg:pg‘k
fired grate having five prlrrary air zones. 25 The grate designated with the

letter Alnthe dr W|ng ach cas rate alngflve r air
zones and t h&"Gi 3tlgy dlesila?ﬁa eadebetcﬁuﬁe |§ gh%raé:tc‘ém aéfng ricﬁ‘ra%séé%p nﬂhry air
zones. For ad;dnuehtthénexegﬁ@nnqemhs gtieafpl howi mgtparsdnet ercbe wattendegpt 30

constant: ég%ﬁ at; Oub gt rOi8eli Qn/$nostl hsa%%atﬁa}g Vgl us%lg{lcw ste

materlalsz %kca/kg- the primary air I 'stribution flred
grate. 35 Thexdegiipwini REPIFEFarfiedesRCanet® ehmifgedrizedt Ha prliavaripeai fime

tenperat e (apRLAXI H?Jl%y al%;ﬁQa@QQtﬂa@lc}) dec%é’ﬁe@rgﬁﬁ gZaQFDkagtte) d&m@nt ent
(6.4% by volume and 7. 0% by vol ure). QO her details are

gi ven in thetlt &lpretpitapre BHELHW.2 %é%%WaFFBnEatGuWNFd‘ dpefa@ridard viicrh

pul sating prip®y ¥iddd grbte lRglHE degiReOfoRibABIY 1Al & szeqe@t;mef rddlot ot al
five primary air zones, the slag began to glow dark red | aces and snal |
to medi um si P8l AP RPENPEFOT e Tife tFPr g?%Ftté°?%€|r?c dP&d*iHese sl ag
clunps very welld:1.10 G anule-type slag now exited at the desl agger

di schar gﬁ] wher eas previously, w thout pulsating primary air, the slag had
been earthy and fine-grained. Slag transport on the shaking chute

downst r eam ofhe lreugitesitaggerarbén agrpékreattednatite Beeanieed adéhe efve oghaki ng

chute cl ea”eghéhtm%%fc&fbﬁlsx?f’&})'p%?éé/s dBb dbOlrll%lcyo I B! BLESyeBcSANAY ndeposit

had adher ed e two experinmental series bel ow i1 ustrate the 1 nprovenent
in 20 slag qbenivpy ihrensieyi AveRrrve préeessd Fhusxpfari meprsleni o phksati ng

\F,)v[' g/a[( é cf;' [) r&Fact P St Brindey VA0S $. 0N TOCDQATUbY; Rl URAL L 4 £¥Re | HRlLT ON% by
0

y
W . 6. 416¥P1. 5AYeBLD: 576824 591 £82FE2¥ 7RSOt 451991 . 8UR480 278670160l 451. 310
. 692Means: 1. 6&hspoft 649251t is therefore advantageous if the time section

having a decreased burnup intensity or reduced primary air rate is
in a preselectable ratio to the number of double grate strokes. To
influence the desired carbon enrichment, it is also advantageous
20 if the number of double grate strokes per time section can be

controlled.

In practice, it has proved to be advantageous if a time section of
decreased burnup intensity or reduced primary air rate is 3 to 6
25 minutes. It is expedient if the reduced primary air rate is 50 to
70% of the standard primary air rate. An advantageous development
of the invention is that the variation in primary air rate at the
end of the main combustion process, based on the total combustion
process, 1s quantitatively neutral, that is to say the total
30 amount of primary air i1s not significantly changed by the

inventive procedure compared with a previous standard operation.

The target of improving slag gquality is also advantageously
influenced by the primary air temperature being increased compared
35 with the ambient air temperature. Preferably, the primary air

temperature is controlled in the range from 110°C to 180°C.

The burnup rate or burnup intensity can also be changed by varying

the 0, content of the primary air. It is advantageous here if the



_ 7. 02 J UL 2003 Il. Experiments wthout pulsating primary air: QZ
*(noi st) Pri maryLoss onTOCDOCby vol uneair tenp.ignition~ by wt.g/ kgC~§ﬂz

W . 6.41212.194. 491. 0116. 31602. 043. 450. 7116. 51602. 392. 300. 7267. 01609. : ﬂ@l
. 479~eans: 2. 222. 930. 982 Using pul sating primary air achi eved the foll ow ng

i nprovenents,i a Ly, s, of f xperinents in_each case:
Mean | oss onozi g%ﬁ?%ig%n%mffgg%%o%lr% ypgg% 125.02V2arg§£\A‘gfl%g]htcofq%taf%gla%?/ vvé:iwght,
whi ch gave amrtenpf cwenenimagh 24% 10 Mean TOC was decreased from 2. 93% by
wei ght to 1.15 by wei ght, which gave an inprovenent of 61% Mean DOC was
reduced from 982 ng/ kg to 649 nop/ kg, which gave an inprovenent of 34g. 15
I n the experdd@atageqReyusdeof: FANSH AFR P1o ABPELAARE TBBaERH “ihk HiSunt of

flyash pey tgang,Ofiaskte 1y aueraga:i Ry efudeN Ra6h CaserHeNrn@enexpefidrent s
conpared with the experinents wthout pulsating primary air from7.5 kg to
6.2 kg per 1PE089keplyr Sh%acki FRPCRRSIER20° MECEFTSAY, CHRTRIgEVE EN3teddct i on
of around 17ffe ambied: dihe Wblocenimt iMRSc4ELdcarteeyplmimedibel o & 2 J U
| 2003 QZ (noi st?1 - _oxygen Eongentratciion based an. the m)ioit as _mxture PA
- primary ai Pt FFeSEECV AR uBSFERS S ( SFRFT ST g9 ¢ T oY R MBI abl e
organi c car baixr b feedondlrecstdruikeeOpehatditogan tohtiid@rpmadyaayrai r changed in

alternatjon,. that is.to 5 s wi.th pulsating primary .air,.was only used in
t he regilé)n o¥hegrl3}t’%n St ggless %%f: (r)lkgf.d Pﬁ tHe ogageamg eggr/ea 8 H%% rﬁ?e?%ﬁcg
correspondedtd o priivesy dirgrappe 3n Foerngimatécst aged 5 the 8,asispcidted

experinents, o f Qi mOxa0f rdi€ed] TR & Lheorphkapdar d-AlingBry air rate was used,
while for the remaining 50% of the tinme the primary air rate was reduced by

30 to 50~.

Figure 1l: shows a diagram relating to the relationship between
15 primary air rate and the number of double grate
strokes for a l-track fired grate having five primary

air zones;

Figure 2: shows a diagram corresponding to Figure 1 for a l-track

20 fired grate having three primary air zones; and

Figure 3: shows a diagram for a 3-track fired grate having five

primary air zones.

25 The grate designated with the letter A in the drawings is in each
case a grate having five primary air zones and the grate

designated with B i1s a grate having three primary air zones.

For all of the experiments, the following parameters were kept
30 constant:

- the heat output 98.8 * 0.7%

- the heating value of the waste materials 2 350 * 6% kcal/kg

- the primary air distribution below the fired grate.

35 The following parameters were changed:
- the primary air temperature (approximately 125°C and 160°C)
- the preset 0O, (moist) content (6.4% by volume and 7.0% Dby

volume) .
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The pul sating primary air is inplenented so as to be quantitatively neutral
for the total primary air fed to a furnace. 15 Therefore - in the case of
grates having an even number of grate tracks, the primary air is 02 JUL 2003
redistributed to and fro as follows: 2-track fired grate 4-track fired
grate 6-track fir te z 3. t f--~.1r zone 3 track 3 zone 3
track 1 zone(l)(?eé--%atgégc%eﬁ{;geﬁel%q{gi ‘t’errz‘i’cl:%wé%écl)gﬁebe?{ogbne 3 right track 2
zone 3 track 4 zone 3 track 2 zone 3 track 4 zone 3 track 6 zone 3 g _
023 UL 2001 chbefiang Slo-lye Mgl ghes.diayifg.ap, add, number of grate
tracks, the primary air 1s redistributed to and fro between zones 3 and 4
of the sane grate track - in type B grates, the primary air is

redi stributed 10 +ap0-dgien st YRR Gr 8l 220865 02 BNdoB8al TG tifRagyGhe of the
pul sating primary air is _nmade dependent on the sequence of conplete double
grate strokes:Z2%pyr Fify 3280bEA%E JPaft stPoketsd graPedt%agae &gl Rei ve

t he standard prddiBhysidies Bade. clumbsr Edgnekihe TRabsaagdenrtra?e destakrengrate
strokes, grate stages 5-8 receive the reduced prinmary air rate. 5 The
primary air vofitffe T€% &P YHe Fetevant prinary air zones
countercyclically as descri bed above. An inportant precondition for good
functioni,ng of .t he, pul sati.n 0 pLi air i,s_ that the primary air flap
val ve pg'lors .WI"ICI;rCa u%lérne{yf)?isglﬁ r%o selxﬁc[ éﬁe%huesldfls%al?tgeﬁo%ﬁfg?r eél%{l%:earleﬁ/

achi eve their gregsetslyal wéshatt tdwésstEime triawaryThis, mobeé bkaddededbeen

particularly when,zon@se3,aQd.A44n fired grate A or zones 2 and 3 in fired
grate B are to operate sinultaneously. 15

e Slag transport on the shaking chute downstream of the deslagger
15 accelerated and became louder. The shaking chute cleaned itself
off completely. Previously, in places, a sandy deposit had

adhered.

The two experimental series below illustrate the improvement in

20 slag quality in the inventive process.

I. Experiments with pulsating primary air:
O, (moist) Primary Loss on TOC DOC
% by volume air temp. ignition % by wt. g/kg
°C % by wt.

6.4 160 1.54 0.62 0.576

6.4 160 1.82 1.27 0.591

6.4 129 1.89 1.40 0.786

7.0 160 1.45 1.31 0.642
Means: 1.68 1.15 0.649

25



~2:J Ul 2003 - to Martin GrbH fur Umel tund Energietechnik Qur ref.:
001/ 102/ DE 5 PATENT CLAIMS 1. Process for incinerating waste products on a

fired grate
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resultant s
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rate or bur
achi eved by
tinme sectio
according t
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Claimé4,

cha

having primary air feed framthe [ower side of the firfgd
ocess the waste products are first dried and ignited, 10
he.nai 0 | OF c i rLi .and thereafter
| B TR QPR Rl Yy 1 20, %end of
process n ti till present in_ad
30'}%”!&&01\&@} ch arg . glready forgg gg. the bpgnup rate gy, bur
5 15 retarded in selectabl e sequential tinme sections and
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NS inghe burnup sigge critiegabs for slag. gqyality. @.71Proc
p Claim2, characterized in that the 25 prinmary air rate

pereasi‘Ag the primdfy air rafe’bel ow a tdfidard melsiffe a
y incrreasing the pwomary air2tade to tha.gpandard peasure

5 are
[ ve
PSS
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4.

brding to CGaim?2 or 3, characterized in that the 30 tine
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which gave an improvement of 61%.

Mean DOC was reduced from 982 mg/kg to 649 mg/kg, which gave an
improvement of 34%.
In the experiments, the use of pulsating primary air reduced the
amount of flyash per tonne of waste on average over in each case
three experiments compared with the experiments without pulsating
primary air from 7.5 kg to 6.2 kg per 1 000 kg of starting waste

material, which gave a reduction of around 17%.
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9. Process according to one of Clains 2 to 8, characterized in that the
‘reduced primary air rate is 50 to 70% of the standard prinmary air yate. 15
10. Process according to one of Clains 2 to 9, characterized in thdﬁ JUh 003
variation in primary air rate at the end of the main conbustion process,
based on the_f ot Il QR broce | tjtatively neutral. 20 11.
Process accorrrd? ﬁgkf%‘ggggé%f gffcgia%g %%lgiiﬁegggﬂqr'acteri zed in that the
primary air tenperature is increased conpared with the anbient air
temperat ure. olnofdigcess accordlnd dA-00¢:0lo Bl Zd Oukl. pehar agteri zed
in 25 that the primary air tenperature can be controlled in the range from
110C to 180C. 13. Process ac®bif‘dFfig to aim1l, characterized in that the
burnup rate g5 burnup intensptimaky HhRanged by varying the 02 30 content of
the primary air. 14. Process according to Caim 13, characterized in that
the Oz conteRY of the primar§*5eF 7% %aried with constant nass flow rate of
the primary aoe. 35 15. Proceszlaegpnhde nghrbon Cl aim 13 or 14, characterized
in that the content is i nereas d conpared g/vith that of the anbient air
by feeding pufe oxygen to the primary’aiic ©*2°"2 0 2 J UL 2003 16.
Process accoprgling to O ai m 1@wielekrogbaracteri zed in that the OZ content
is decreased conpared with that of the anbient air by feeding nitrogen to
the primary air. 5 17. Process according to Caim13 or 14, characterized
in that the OZ content is decreased conpared with that of the anbient air
by feeding reggd heubatgdy exhausindas 0 deqPE I MBLYtdinhtion, that is to
.Au. AYR Aly. Al y?. A. A . AY(. AF; . AF. A3. A&Uy. AD%% 1@< FL\ ‘
'6<>@_zupk5f a\ W)@(ﬂ:ﬂ:h pulsating primary air, was only used in the region of

grate stages 5 to 8. In the case of grate type A, this

corresponded to primary air zone 3,

For grate stages 5 to 8, in the experiments, for 50% of the time
10 the standard primary air rate was used, while for the remaining

50% of the time the primary air rate was reduced by 30 to 50%.

The pulsating primary air is implemented so as to be
guantitatively neutral for the total primary air fed to a furnace.
15

Therefore

- 1in the case of grates having an even number of grate
tracks, the primary air is redistributed to and fro as
follows:
2-track fired grate =zone 3 left «——> zone 3 right

«—— track 2 zone

4~track fired grate track zone

track zone «— track 4 zone

«— track 2 zone
«—>» track 4 zone

track zone

w w W w w
w W W W w

1

3
6-track fired grate track 1 zone

3

5

track zone «—-—> track 6 zone
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rimary algjvof;%e is fed to the relevant primary air zones

countercyclically as described above.

An important precondition for good functioning of the pulsating

10 primary air is that the primary air flap valve pairs which are
triggered simultaneously but countercyclically achieve their
preset values at the same time. This must be heeded particularly
when zones 3 and 4 in fired grate A or zones 2 and 3 1in fired
grate B are to operate simultaneously.

15
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thereafter the resultant slag 1s discharged, characterized in
that, at the end of the main combustion process, where burnable
fractions are still present in addition to slag components which
are already forming, the burnup rate or burnup intensity is
15 retarded in selectable seguential time sections and is increased

in the intermediate time sections.

2. Process according to Claim 1, characterized in that the
retardation and acceleration of the burnup rate or burnup
20 intensity at the end of the main combustion process are achieved
by repeated variation of the primary air rate in the respective

time sections in the burnup stage critical for slag gquality.

3. Process according to Claim 2, characterized in that the
25 primary air rate is varied by decreasing the primary air rate
below a standard measure and subsequently increasing the primary

alr rate to the standard measure.

4. Process according to Claim 2 or 3, characterized in that the
30 time sections having a decreased primary air rate and the time
sections having a primary air rate which is standard for this
firing range alternate constantly in a selectable ratio to one

another,

35 5. Process according to Claim 4, characterized in that the two

time sections are in a ratio of 1:1.

6. Process according to one of Claims 1 to 5, characterized in

that the time section having a decreased burnup intensity or
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9. Process according to one of Claims 2 to 8, characterized in

that the reduced primary air rate is 50 to 70% of the standard

primary air rate.

15 10. Process according to one of Claims 2 to 9, characterized in
that the variation in primary air rate at the end of the main
combustion process, based on the total combustion process, 1is

quantitatively neutral.

20 11. Process according to one of Claims 2 to 10, characterized in
that the primary air temperature is increased compared with the

ambient air temperature.

12. Process according to one of Claims 2 to 11, characterized in
25 that the primary air temperature can be controlled in the range

from 110°C to 180°C.

13. Process according to Claim 1, characterized in that the

burnup rate or burnup intensity is changed by varying the O,
30 content of the primary air.

14. Process according to Claim 13, characterized in that the 0,

content of the primary air is varied with constant mass flow rate

of the primary air.

35 15. Process according to Claim 13 or 14, characterized in that
the O, content is increased compared with that of the ambient air

by feeding pure oxygen to the primary air.
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