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PROCESS AND ARRANGEMEN TFOR THE TREATMF NT OF SOL]D
COMBUSTION RESIDUES IN A COMBUSTION INSTALLATION.
PA xug:g;&g IN A WASTE INCINERATION PLANT

5 BACKGROUND, NTIO

a) Field of the Invention _
| The invention is directed to & process for treating solid combustion residues ina
combustion insmllation, in particular in a waste incineration plant, with a furnace grate and an ash
- discharger which is connected thereto and is filled with tiquid and has a fall shaft and a ram
10 extractor or push-out ram and which discharges combustion residues via an ascending push—out
chute. The invention is also directed to an arrangement for carrying out the process.

b)  Description of the Related Art
Tn a kpown process of the typ_é mentioned above, the combustion residues
occurring at the end of a furnace grate in a combustion install&ﬁon, especially ashes and cinders,
15 are discharged by means of a push-out ram via an ascending push-out chute by an ash discharger
* which is filled with water. A fall shaft proceeding from the end of the combustion grate
penetrates into the ash discharger and accordingly closes the furnace space in an airtight manner.
In this so~called nonwa_ste-water concept, in which the ash discharger is ohly supplied with just
enough fresh water that the ashes which arc moistened thereby are discharged, therc occurs in the
20  ash discharger and in the water located therein an equilibrium concentration with reépect to
numerous substances and compounds adhering in the residues, e.g., salt, 5o that it is not possible
| to reduce the concentration of these substances and compounds. This results in unsatisfactory
charactcrisncs of the ash with respect to dlsposa.blhty or further processing in the form ot‘
construction materials,
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The invention is directed to a process for treating so FOUS
residues in a conbustion installation, .in particular in a
incineration plant, with a furnace grate az?d an ash di scharg
connected thereto and is filled with'liquid and has a fall Shatt and & Tam
extractor.  or push-out gﬁcg%g %,’%ﬁq

ascendi ng push- out ch&?aﬁgn%g%t%n Q a SO&%I rec&h@rﬁ%ﬁan arra ggﬁe
for carryi ngsipdischarger piaaces-off and Kpsh water is fed into Becfont disthargesshaft.nin s@alodriged

Art [n a kno rocess, of the t menti oned above, .t he |
combusti on *8ubleampg %M é{?defa?"eé%ﬁ‘n‘a%f@aaf% mAcigd fomhe ash,
instal | ati onjiscR&B&GH a&d férr o' QSdgR Behifd (he 9daP wall bPthe RAGHAT ISidcdihedERAMBIO! 2
push-out ram via an ascendi ng push-out chute by an ash di scharger

components must submerge to the rear under the lower edge of the fall shaft, it 1s understandable

that a consnderable portion of these components detached by the water are discharged along with
 the ashes via the push-out chute. Therefore, the characteristics of the ashes with respect to ease
of disposal or further processing to form construcﬁon materials are still not improved. '
It is known from EP-C-0 304 412 to subject combustion residues at least to an
10 alkalme washing and thereupon also, advantageously, to an acidic washing in order to remove not
only the water-saluble components but also the heavy metals loasely bonded to the ash. This
requires a relatively elaborate apparatus which is arranged downstream of the ash discharger.

OB ND S L ON
_ The primary object of the present invention is to avoid expenditure on appa:atus as
15 far as possible while at the same time enablmg a trestment of the solid combustion residues
| resulting in satisfactory ash characteristics with respect 10 ease of disposal and further processing
to form construction materials.
According to the present invention, this object is met proceeding from a process of
the type mentioned above in that the washing of the combustion residues is effected in the ash
20 discharger in which the combustion residucs are built up in the fall shaft by suitable regulation of
the discharge rate, the washing liquid flowing downward through these combustion residues. The
solid combustion residues are preferably built up beyond the water level in the fall shaft.
Asa result of the washing of the solid combustion residues already in the ash
_ 'disc,harger, a large portion of the known cxpenditure on apparatus is avoided. The decisive
25 improvement compared with the washing of ash by means of water in the conventional sense |
~“consists in that the solid combustion residues are bujlt up or piled up in a tower formation in the
ash discharger so that a substantially longer period of action is available for the washing liquid
and, ift view of this fact alone, improvemcnts can be noticed over the conventional ash washing
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combustion grate penetrates into the ash discharger and acc 1y G—LQS@S:.___._::,.
the furnace space in an airtight manner. In this so-called wast:e-watief neey i
concept, in which the ash discharger is only supplied with j ust CROBYRCF T _l
fresh water that the ashes which are noistened thereby are émeF—ged""""**~-:-.:_

there occur %vhﬁwh&?th@%sﬂhé&?ﬂd EShprREbaly withe Miicombistion kaillubdre atvordingly
equi li brium concentration respect to numerous substances and ﬁorrpo nds

adhering i n edteasively freedofom poliutants ip splte afishe loxt expendityre psx appy s pp thaf Hecy &
nsat | of act APPoRR.Gtin bRRRrMIRARL Rl hBBRAMSY " © (PS0 S0iTiy or
further processing in A hubstantiatingirovenent witic tespoct toethesepatation of heavy metals is
| 5 achieved in a further development of the invention in that a chemical, preferably acid, e.g.,
tydrochloric acid or phosphoric acid, is used for washing, wherein the building up or piling up of
the solid combustion residues in a tower forihation, csj:ecially so a8 to reach beyond the surface of
the liquid, provides particularly favorable conditions for washing by means of a chemical,
especially acid, since tﬁis tower formation of the combustion residues provides ldng paths on
- 10 which the wishing liquid can proceed through these combustion residues and aocordinglj
provides long dwelling periods which ensures that heavy metals will be satisfactorily washed out
of the solid combustion rcsidues without additional vessél_s or reactors. Due to the ptlmg up of
the combustion residues above the level of liquid, the washing liquid or chemical first comes into
contact with dry combustion residues, namely in the fall shaft, in which no particular mechanical
15 action takes place on the walls of the fall shaft, so that materials can be used for the construction
of the fall shaft which are suitable for use with stronger acids. By the time the washing liquid or
chemical trickles through the combustion residues and reaches the surface of the liguid, below
which the push-out ram is located, this washing liquid, when acidic; is neutralized by the alkaline
combustion residues to the extent that there is no longer a risk of a corrosive attack on those
20 portions of the ash discharger which are located in the liquid and which arc subject 1o particularly
high mechanical wear, so that these portions need not be manufactured from acid-resistant
material al an impractical cost. Thus, the tower formation of the solid combustion residues within
.the fall shaft reaching above the surface of the liquid is an essential prerequisite for the use of
chemicals, in particular acids, withixi the ash discharger. |
25 - As a result of & further development of the invention in which fresh water or a
chemical, in particular bases such as sodium hydroxide or phosphates, e.g., the salts of phosphoric
acid, is fed at the discharge end of the ash discharger in a counterflow to the washing iquid
flowing down through the combustion residues, the bonding of possibic residual pollutants in the
~ combustion residues is improved and the components which are detached or released during the
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in the rear region of an ash discharger via a run-off and fr RSt
fed into the front discharge shaft. In so doing, soluble conpdh&nhBSieT HAS BEEN
adhering to the. ash are renoved by the watgr and are extracted from™ Revash

di scharger in the formof sludge behind the rear wall of the faiT “sShaft: > ===
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edge of the shaft, 1t 1s underst at a consi derabl e portion of
t hese conpoadsdition, itds slsthetusied thah thelswerpan of theiasic disoharger iainoksjoppied withifneashes

ia th h- qut .chute. T f th h teri.sti fothe.ash L t.h
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O Sunj ec conpust | r,esi dues, eas 0 .,ah al Kall ne wasnl n n
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to the ash. This requires a relatively el aborate_apparatus whic
arranged dowashingligwicoin theform of freshowterrag @rchemical which is fed in the counterflow.

. In a further development of the invention, the ash discharger watcr which is

present in the ash discharger and which is charged with washed out products is drawn off at the
10 liquid surface adjusted at the lower and of the fall shaft within the region defined by the fall shaft
~ or is drawn out of the ash discharger in order for the sludge which occurs in the washing process
and comprises organic materials, water-soluble parts and heavy metal oomﬁonent's to be reliably
removed from the ash discharger; In this way, the ash discharger water or sludge is reliably
 drawn offinto a draw-off duct, since this ash discharger water which is charged with fine particles
15 need no longer flow under the rear wall of the fall shaft into the rear region of the ash_ discharger,
where this sindge was formerly drawn off in the conventional ash washing processes. This
manner of drawing off the occurring studge is particularly advantageous when using washing
liquid in 8 counterflow proceeding from the push-out end, since the two flows meet within the ash
dischacger in the region of the surface of the liquid at the lower end of the fall shafl, so that the
20  components which have alrcady been scparated by the washing liquid trickling' down in the fall
shaft and those components which have settled on the combustion residues again can be carried
off and rinsed away by the washing quuid introdﬁced at the push-out end. As a result of this
advantageous manner of drawing off sludgé comprising organic materials, water-Sbluble
~ components and heavy metal components, wherein in an advantagcous further deve!dpment of the
25 invention the draw-off rate is regulated 5o a3 to enable solid particles with particle diameters of up
~ to2mmto 'be carried away, it is ensured that fine particles of ash comprising particles of up to
2mm will also be drawn off. This is advantageous because these fine particles containa
particularly high concentration of polhitants and, above all, heavy metals.
In a further development of the invention, this ash discharger water which is drawn
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‘the present invention is to avoid expendlture on apparatu SIS
possi bl e while at the same tine enabling a treatnent of thérsmsfd"-" AR5k *—rN '.
conmbustion residues resulting in satisfactery ash charactefisti co-RUALR:
respect to ease of disposal and further prdcessing to f or meoRstTuction
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through t hegroce@Twwith adpect fsthe Bf:e oéﬁmtfﬂhsﬂhqn ﬂ?tﬁﬂ@ﬁu@ﬂﬁwaste
preferably 11t up beyond t he vvaP level in the fall_

As a résul t ges flowiowhesein aeidic avasteigases sm ke neutsalized %ﬂw 0B hmdégd therweater componerd

avoi ded. g b Frrefih AEbltkCHl The By ERmMBhe R AL il G P B AiEn hve
nmeans of wabe¢n separtied caPOMBOWestd g&s mlmmbomn:iﬁsmnaﬂm rwe stdoad possibility

conbustion residues are huilt 3 piled up in V\gr formatipn in t
consists in the use of the ash lscharger water [or neutrahzmg acidic waste gases in wet

Depending upon the chemical composition of the combustion residues- and the
10 ~  washing liquid embloyed, it may be advantageous, according to another development of the
invention, to feed at least a portion of the drawn off ash discharger water back into circulation in
the fall shafl for washing the combustion residuss. |
The combustion residucs falling through the firnace grate can be advantageously
mixed with the ash discharger water drawn off at the lower end of the fall shaft or from the ash
15 ~ discharger so that they need not be quenched in an additional special ash discharger, which would
be necessary if they were reintroduced into the combustion process together with other still |
combustible combbncnts washed out in the ash discharge.r since it is not possible to return the
combustion residues which have fallen through the fumace grate directly to the dehvery chute
because of a possible nsk of fire.
20 _ The quantity of washing liquid fed into the region of the upper end ofthe fall shaft
' is preferably 0.2 to 20m’ per ton of combustion residues, while the quantity of washing liquid fed
in the counterflow at the push-out cnd of the ash discharger is preferably 0.2 to 4m® per ton of
combustion residues. :
 The _arrahgmnent for carrying out the process is characterized by an ash discharger
25 i which a device is provided in the region of the upper end of the fall shaft for supplying washing |
liquid, which device distributes the washing liquid over the entire cross section of the fall shaR. In
this way, the washing liquid trickles through the combustion residues in a uniform manner. This
~ washing fiquid can be circulated ash discharger water and/or a chemical, preferably an acid.
The device for supplying washing liquid can advantageously comprise spray

—
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noticed over the conventional ash washi ng
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3 even when the washing liquid conprises énly water. The corﬂhtisi&:gn-:.i;ff"ﬁ")

resi dues are accordingly extensively freed frompollutants in spite of the

——e T

| ow expendi mzd«ovht@gapmdedmth: iside wiallssof thesfall Blmfid i Thiscoastrustion notcwlyperits a
pr OC_ €ss ed_ t %mfgzrﬂn%m%t Jt""u%sfung hqun ﬁxrrouag}l The combustion residues but also makes it possible for
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25

the solid combustlon residues to fall through in a trouble-free manncr.

~ Onthe other hand, the device for supplyitg washing Jiquid can also comprise
petforated pipes traversing the fall shaft. The holcs in the pipes act as spray nozzles, Since only a
few pipes are needed, there is practically no obstacle in the falling path of the combustion

- residuses.

In a further development of the invention, the parts of the ash discharger subject to
particular mechanical stress by the push-out ram are formed of a material which is wear-resistant
but not acid-resistant and the parts which arc subject to less mechanical stress, in particular the
walls of the fall shaft, are formed of an acid-resistant material resulting in an economical ash
discharger which is particular suitable for use with an acidic ﬁvashing liquid.

Spray nozzles for fresh water or washing liquid are provided at the push-out side
of the ash discharger so that an additional washing fiquid can be fod in a simple manner inthe
counterflow 10 the ash to be dnscharged, these spray nozzles enabling a umform distribution of the
liquid to the combustion residues located on the push-out chute.

In a further development of the invention, the ash discharger is connected with a
hermetically sealed sedimentation fank or settling tank via a draw-off duct proceeding from the
surface of the liquid within the fall shaft or within the ash discharger, so that the ash discharger
water occﬁrring in the washing process, including fine particles floating on the surface, can be
drawn off'in a reliable and controllable manner without the risk of secondary air penetrating into
the furnace space which is operated at below-atmospheric pressure. '

‘The settling tank is advisably connected via vacuum locks with the collecting
hoppers for the combustion residues falling through the furnace grate since this makes it possible
to quench these combustion residues in a simple manner without additional ash dischargers.

The invention is explained more fully in the following with reference to

embodiment examples of an arrangement for carrying out the process, which arrangement

comprises an ash discharger.
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achieved in a further devel opnent of the invention in that_a

preferably acid, e.g., hydrochloric acid or-phosphoric aci{dy,, |&used A DREE
washi ng, wherein the bUI I ding up or pilingqup of the sol |qi Corrbu§bk KROF ¥i
residues in a tower formatlon espeC| aIIy So as to reach b‘ey_aad-_t:he “sufrface
of the |iqUipghyrl¥s . d - @pl e conditions for washing by
means of a crem Thce this tower formation of the
conbusti on resi dues phmhedmmﬂgsng pat hs on which the washing liquid can

proceed through t hese_c tlon r esy, s and r rovi des |ong
dwel | i ng periods whi cﬁggﬁ’ ﬁ?‘d‘?@%@“ﬁﬁf"é@g&gﬂﬂgﬁ?/@gt i sfactorily
washed out of the sol ngmmmemammm Dloatarsdmseit sheor
reactors. Due to the piling up of the conbustion residues above the |evel

of 1iqudid, mr@emmrdgmwdwwwmbhem cal first conmes into contact with dry

conbusti on residues Hﬂ &3 Hﬂﬁ!# ’fﬁnﬁﬁﬂi“? d;ﬁ# I
mechani-cal- action take@ugel%%ﬂgg’gn e bﬁﬁ f°ﬁ8f4m| #co Bjthe

mat eri al s céuvetmongamdtl for the construction of the fall shaft WhICh are _
suitable for use with_stropger acids. By.t washi ng | i qui
chemical trickles t hrg@&Ff’?ﬁleé@rPB%'g’ﬁdﬁFng EFE“QE@E g%nﬁfgorgmg?lg&e
of the |i quisgsentisd, oW Whi ch the push-out ramis located, this washing

|l iquid, when acidic, is neutralized by the al kaline conbustion residues to
the extent that thereis no longer a risk of a corrosive attack on those

10  DESCRIPTIO AE PREFE EMBODIMENT
Figure | shows a known ash discharger, designated in its entirety by 1, which hasa.

fall shaft 2, a push-out chute 3, and & push-out ram 6 which is articulated at a driven swivel arm 5
in the rcar region 4 of the ash discharger and pushes the ash falling from a furnace grate, not
shown, into a push-out shaft 7 via an ascending push-out chute 3. A constant iguid level 9 is
15 maintained in the ash discharger 1 by means of fresh water which is supplied via an inlet 8, this
| liquid level 9 being adjusted at a height such that the lower edge 2a of the fall shaft 2 is immersed
in the water. Although an ash washis effected in this known ash discharger by means of water,
wherein waste water is drawn off via an outlet 10 at the rear end 4 of the ash discharger 1, a large
* proportion of fine components which do not submerge under the lower edge of the fall shaft is
20 discharged into the discharge shaft together with the ashes, which is the cause of the
' unsatlsﬁctoxy ash characteristics mentloned in the introduction,

" The views of the arrangements shown in Figures 2 to 4 show one of the essential
features of the invention which consists in that the ash, desng_nated by 11, is built up in a tower
formation in the ash fall shatt 2, this tower formation preferably reaching far above the liquid level

25 9in the ﬁ!ﬂl' shaft 2, Itis noted at this point that all structural component parts corresponding to
those in the ash discharger accordihg to the prior art have the same reference numbers as in
Figure 1. | _ _ '
As regards the substantiﬁ] structural component parts of the ash discharger 1, the

\
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are subject to particularly high mechanical wear, so that - POLLions:
need not be manufactured from acid-resistant. material at a _'r;j_a“_';;i‘ é:;i’lj-j ek f
cost. Thus, the tower formation of the solgd conbustion regi ﬁ\’m-‘t__‘}j'rfn_)jthe -

N

fall shaft reaching above the surface of the liquid is an essential

B SChar gor . eatiBhsbly Shiinthe G6GHGdh forr soding FHgte 2360 (Emich fothghe st
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possi bl e residual pollutants in the conmbustion residues is inproved and the
conmponént s amiberwaterandior a chrmical, preferably #a acidy i fod yiar g gircular line 12-which

communicates with spray nozzles which are pravided in the side walls of the fall shaft 2. These
spray hozzles 13 enable Ithe ﬁashing liquid to trickle down through the ash 11 forming a tower
within the fall shaft 2 over the entire cross section of the fall shaft 2. The ash discharger water
which is charged with washed out products is drawn off via a draw-off line 10 which proceeds
10 from the rear region 4 of the ash discharger 1. |
Figure 3 shows & modification of the embodiment form according to Fig. 2, while
the essential parts of the ash discharger have the same construction, In this embodiment form, a
washing liquid, which can be water or a chemical, in particular a base or phosphate compounds, is
supplied via the inlet 8 in the discharge shaft 7 of the ash discharger 1. The ash discharger water
15  whichis drawn off from the rear space 4 of the ash discharger via the draw-off fine 10 and which
is chaige‘d with washed out products is pumped into the circular fine 12 leading to the spray
nozzles I3 by a pump 14 via a line 122, In so doing, a portion of this charged liquid is diverted
via a valve 15 and another line 16 in order to maintain the liquid level 9 in the ash discharger 1 at
a determined level on the one hand, this being necessary because of the supply of liquid through |
20  theinlet 8, and, on the other hand, in order to keep the concentration of entrained sludge pasts,
salts and other pollutants from increasing excessively. In this embodiment form, circulated ash
- discharger waler, to which a chemical, preferably an acid, can be added via a line 12b opening into
the circular line 12, trickles through the ash 11 which is built up in a tower formation in the fall
shaft 2. The concentration of received pollutant particles is maintained at a determined level by
25 the constant supply of liquid at the inlet 8 and the discharge of ash discharger water via the valve
15 and the fine 16, . |
) In the preferred embodiment form of the arrangement for carrying the process
which is shown in Fig, 4, fresh water or a chemical, prcferably 3 base or a substance from the
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again are washed out. In addition, it is also ensured that - OWe - pat-t-
of the ash discharger is not stopped with fine conbustion |f gsitlues: ke sy
woul d prevent coarser: conmbustion residues,from being pushed out u¥aedver, _J!
It can al so be ensured in this way that tﬂose parts of thé"a_s:ﬁ?ﬁ?-seﬁﬂg eSS

whi ch t b t d- t t _
Pt tai i ng StoUP OE BPARPLFch B 5irodee Tl the AsIBteE Pt Ve gk Bt S REIF BRe nci i c
washi ng | i gibstimiedt f5e Shovid i ¥R, 3 UEthedical, E%Wm deid) kS diralaltd asidiséhatger

liquid in the formof fresh wat er or -a chemi cal V\/mch is fed in the
count er f | owater is used to trickle through the ashy 1l rwhichds built yp inaitowsr farmationsindhe fall Hhﬂﬂt he

ash di schagg
it et 2p the M ot Psfs RERAES okl delifs il 4 SRR ARped Al
~ adj ustsed amamlm ah&mm&m&teﬁwtmweﬁsﬂ d:schhrgért 1 via & draw-off ductelglwhlcltmbmédﬁ'uy
the fall shaft or js, dr di order
T TP AN I e A ORI T
below the latter. The return line 19 which leads to the spray nozzles 13 in the upper region of the
~ fall shaft 2 is supplied by means of a pump 20 which sucks the ash discharger water out of the
settling tank 17 at a liquid level 17a which is adjusted close to that point so as to suck out as few |

10 solid particles as possible. A chemical, preferably an acid, can be fed to the spray nozzles 13 in .
addition to the ash discharger water by means of a line 19a opening into the return line 19.
However, the ohemical can also be supplied instead of the ash discharger water if requiied by the
treatment of the combustion residues. Liquid is drawn out from the bottom of the settling tank
17, where the ash discharger water is considerably enriched by the settling solids particles, via an

15  outlet line 21 in which is arranged a shut-off valve 22. The amount drawn offis regulated via the
pump 23 in such a way that a draw-off rate is achieved in the draw-off duct 18 connected with the
liquid level 9 wii:hin the fall shaft 2 such that only solids particles up to a particle size of 2mm are
drawn off. The patticles exceeding this diameter are pushe'd out along with the other coarse ash
parts via the push-out chute 3 by the push-out ram 6.

20 While the foregoing descnpuon and drawings represent the preferred emboduncnts
of the present invention, it will be obvious to those skilled in the art that various changes and
modifications may be made therein thhout dcpamng from the true spirit and scope of the present

mventton.
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and cENHABY QUM FISHR mat er iabs5-Wat & 18Y| bl e Yetht BRHERy
conponents to be reliably renoved f.romthe ash di scharger.
ash discharger water or sludge is reliably drawn off into Y -
since this ash discharger water which is gfarged—w-th-fine particles need-
no | onger flow under the rear wall of the fall shaft into the rear region

of the. as%j%%?%ﬁthls sl udge vvasf MME in the
convention esses. This manner m# ’h

occurring sludge is particularly advantageous when usﬂng "waghi ng liquidin
a counierflow procee fromt t.h

W thi n{t he ash di sch rS@PPf‘FP"isﬁg ?@5 ffﬁg ﬁ‘éshgﬁ 'Bﬁ E’W tl|°qU| 8“%? he

| oner gnd %cﬁiﬁnﬁ@‘ldﬂeﬁﬁtﬁi&mo& dinf) Mavihi smmgmmmmsmmhmndy been
separated by the washin shaf t a ose

r|cI|n own he .fal |
conpondnt s WWH&VE‘@@ @-ﬁd diqus @B g‘igi g@b’&ﬁé?"ﬂbgﬁtﬁmﬂ&ﬂ «1:“""
carrieg of fg l?dﬁ?% fvem
push- oﬁt en H%g a resu ?Imﬁlus&%g vant g%%%&?dﬁr%h#ﬁsﬂegwdraweﬁjoo Ps“s‘ ud ge
conpri &ing smmm c materials, vvat er - sol ubl e conponents and heavy net al

The driw of f rate |s Talins BEcambaas et AR TRRRTR Rl eb fhphobten’ ' o
partiche di r@ﬂmearase Bifilt 4P in the BAMThAMObRIAS Fogalatic6Tihe diéchirpe ms,uhewagm@thqmme -

particles of ash conprising particles of up to 2nmw || al so be drawn off

This i 8 ad\&ww&mﬁdwgwmmfr@mbusﬁeﬂ psiduesc| es contain a

| 2. The process according to claim 1, whercin the solid combustion residucs are

2 built up beyond the water level in the fall shaﬁ
1 - 3. The process according to claim 1, wherein a chemical is used for washing.
1 4. The process according to claim 3, whercin said chemical is an acid.

S. The process according to claim 1, including the step of feeding fresh water or 2
2 chemical at the discharge end of the ash discharger in a counterflow to the washing liquid flowing
down through the combustion residues.

1 . 6. The process according to claim 5, wherein the chemical is a base.

7. The procéss according to claim 5, wherein the chemical is a phosphate
2 compound. T |

~ 8. The process according to claim 1, including the step of drawing off the ash
2 discharger water which is present in the ash discharger and which is charged with washed out

——_—_.’//
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4 Dbythe fall shaft.

9. 'f'he process according to c_lhim 1, including the step of drawing off the ash
2 discharger water present in the ash discharger and which is charged with washed out products out
* of the ash discharger.

| 10. The process according to claim 8, utilizing a draw-off rate enabling solid
2 particles with particle diameters of up to 2mm to be carried away.

1  11. The process according to claim 9, utilizing a draw-off rate enabling solid
2 particles with particlc diameters of up to 2mm to be carried away.

12. The process according to claim 9, wherein the ash discharger water which is
2 - charged with washed out products is fed_to a waste gas purification device arranged downstream
of the combustion process after being drawn out of the ash discharger. |

1 | - 13. The process according to claim 9, wherein the ash discharger water which is
2 charged with washed out products is fed to a washing stage for neutralizing acidic waste gases
formed in the combustion process after being drawn out of the ash discharger.

14, The prdcess according to cla_im 8, wherein at least a portion of the drawn
2 off ash discharger water is returned to circulation in the fall shaft for washing the combustion

residues.

_ | 15. The process according to claim 8, wherein the combustion residues falling :
2 through the furnace grate arc mixed with the ash discharger water drawn off at the lower end of |
 the fall shaft.
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is sprayed into the Waste gas fTow—wherei n acidic waste ga S BEEN
neutralized on the o er conponent can be; *exgel Héﬂtéﬁﬁ‘ﬂhe _
other hand. The .dry Mlﬂ o ‘tge other filter dAUETE T Chhava==
been separated out o * f the conbustion installation. The

seconq possibility Cﬂﬂqﬁlﬁtﬁ‘o&e& &cB@rdmg‘io QIE:A%%&% il SoRMIHEH r&ﬁhé‘ifaﬁ:ﬂ%dl g

neutralizing acidic waste ‘gases

upon 12he ctimnghahe iumapesrate wo mied iwith thowush disthanger matsir doaven offiffomithe mwmoﬁ g

l'i qui h’ﬁ%ﬁb may be advant ageous, according to another devel opnent .
of th |nv ﬂs °feed at | east a portion of the drawn off ash

di scharger water back into circul atlon in-the fall shaft for washing the

conmbusti on resi-dues. ' he conbustion residues_fal]ing through
the fdrnace grate cal¥ b’@’%@%@ﬁ@@h‘ﬂl‘?ﬂﬂﬂb&‘ﬁ%ﬁ the-pmnauahofwvashing liguwd \at er

drawn 4of f Om::p SR FeSialiesS ©
t hat Fhey nee@nﬁ%%%haﬁgﬁéﬁéj%ﬂﬁogﬁkaﬂmﬁ!)sn spec Iﬂht%n%ﬁ@u(ﬂﬁ“%ﬁarger?es'
whi ch woul d be necessary if they were reintroduced into the conmbustion
process toget’her wit o her still conbus bl e .co nent s shed oyt .in the
ash dslscharger si ncehi ‘ﬁ@"??é’[a"ﬁ?}?g‘ﬁﬂ?é J'*r"@l‘ﬁ%ﬂﬁ“’ﬁ’&%ﬂ?? H‘F‘E@i dues
whi ch shavesdigh hﬁrhohﬁtmm&epas%ﬂeaﬁ oB¥idlash Blbcharet i¥ 0lXxol4ae® pithorver v chute

because of a possible risk of ‘fire.
3 combusuon resndues

1 _ 20. An arrangement for carrying out the process of claim 1, comprising:

2 ‘an ash discharger in which a device is provided in the region of the upper end of a
3 fall shaft for supplymg washing liquid, which device distributes the washing liquid over the entire
4 cross section of the fall shaft.

21. An arrangement aocbrding to claim 20, wherein the device for suppiying
2 washing liquid comprises spray nozzles which are provided in the side walls of the fall shaft,

—

1 22, An mahgemem according to claim 20, wherein the device for supplying
2 washing liquid includes perforated pipes traversing the fall shafl

23. An arrangement according t.o claim 20, for carrying out the process of claim 3,
wherein the parts of the ash discharger subject to particular mechanical stress by push-out rams
are formed of a material which is wear-resistant but not acid-resistant. and the parts which are
subject to less mechanical stress, including the walls of the fall shaft, are formed of an

- acid-resistant matcrial. |

W W N e

1 . 24, The arrangement acéording to claim 20, wherein spray nozzles for fresh

This Sheet Has Been Replaced
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fall shaft is preferably 0.2 to 20rr1errT' per ton of conbustlon_____r_&sa:elﬂes——‘:—’——"
~-while the quantity of in the counterflow atyd se-pushsait '{‘
end of the ash di scharlm”m;lmﬂulﬁgm‘ﬁ Q32 to 4nferr] per [fon OfRePLAG E_—L,,,J\
conbustion residues afrangenent for cari
-proce r vi ded
PrOSERS o pRRPA e i uRTodruSpl Sgh of PodlbF el bifedubap 8
liquid, whprohidedat :qﬁusli-loﬁt s’démtt&éashmwﬁgdmsaﬂs ioleﬂhblda oniformidigtrilitioniof Cr oss
sectign of .the fall sha M s, way, the msﬂiim Qﬁgllqwd trickles through
the c8nmbusthe auid s the se PW"&I logaterdomibe pu &hing |iquid can be
circul ated ash di scharger wat er and/or a chem cal, preferably an acid.

The device for supplying washing |iquid can advantageously conpri se spray
1 25. The arrangement according to claim 20, wherein the ash discharger

2 is connected with a hermetically sealed settling tank viaa draw-off duct proceeding from
3 the surface of the liquid within the fall shafl.

] : 26. The arrangement according to claim 20, wherein the ash dischargeris

2 connected with a hermetically sealed setting tank via a draw-off duct proceeding from the surface
of the liquid with the ash discharger.

27. The arrangement aécording to claim 18, wherein the setﬂing tank is connected
via vacuum lacks with collecting hoppers for combustion residues falling through the
[urnace grate.

[ —
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construction not only permts a uniformtrickling of washin
the conbustion residues but also nakes it possible for the §o}id sromrustd BREN
residues to fall through in a troubl e-freggmanner. - rﬁm&d’@

other hand, the device for supplying washing liquid can als
perforated pipes traversing the fall shaft. The holes in the pipes act as
spray nozzles. Since only a few pipes are needed there is practically no
obstacle in the falling path Q&I ) A In
a further devel opnent of the |nvent|on the parts of the ash di scharger:

subj ect to particular nmechanical stress by the push-out ramare fornmed of a
material which is medrheamgehﬁlltfobutatnngbonﬂhusdoﬂmsaﬁdswh cambustibe ingallitionwhi ch

are subject to.ess ni.cal cul ar l.l's f the fall
shaft, are PHPHMS ngfaswgﬁscgnaggr é‘f’éﬂﬂe“ W@é‘ﬁ‘l“"&‘ "ﬁ"gg\@ %‘E‘Bﬂom cal
ash residues fall from a furnace grate. The ash is conveyed from the ash discharger into the

discharge shaft via a diagonally asoending push-out chute by a push-out ram whose operating rate

5 is so adjusted that the ash is piled up in the fall shaft in a tower formation reaching above the
liquid level. Fresh water or a chemical is introduc_ed into the discharge shaft via an inlet. The ash
discharger water present in the ash discharger and charged with fine particles is drained into a
hermetically sealed settling tank via a draw-off duct. Ash discharger water, with which a chemical
can be mixed via another line, is fed from thé upper rcgibh of the settling tank by a pump via a

10 - retumn line to sp'ray nozzles which are arranged in the upper region of the fall shaft. Ash
discharger water which is enriched with solids particles is drawn off from the bottom of the
settling tank via another pump which is'arranged in an outlet line proceeding from the settling
' tank._ This is effected at a rate such that solids particles having a diameter of up to 2mm are

carried away with the ash discharger water which is drawn off through the draw-off duct.

.\'
-
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di scharger which.is particul ar ui§ gﬁl’el‘fléf’“ use WMCRULAY) FASHERN C VN3 hedad

l'iquid. : _ Spray nozzles for fresh water or washing liquid are 17/
provi ded at the push-out side of the ash discharger so that an additi onal
washing liquid can be fed in a sinple manner in the counterflfow to the asir___
to be discharged, these spray nozzles enabling a uniform distri Bt %ﬁﬁ}@é@tﬁC“

the liquid to the conbustion residues |ocated on the push-outl_chut _
In a further devel opnent of the inventign, the ash discharger is connected
with a hernetically seal ed sedinegtati tank or ‘settling tank via a '
draw-of f duct proceeding fromhe su ce of e liquid within the fal
shaft or within the ash chaffger, HO th35>t ash di scharger water

f

occurring in the mashiﬂg p efs, indl udi e particles floating on the °
surface, can be drawn off in eliglpl € and cpmtrol §abl e manner without the
ri sk of secondary air L h§o tQS f uf mac ce which is operated
at bel ow at nospheri r 9 ling tank is :

advi sably connected vi 1igh_gﬁ [ hoppers for the
conmbustion residues fa ' he fqur pdCe~ Ha sijnce this makes it
possi ble to quench thesg co esi n | ¢ manner w t hout
additi onal ash dischargeérs. _ et i on 1 s expl ai ned nore
fully inthe following with refe ole nt | es of an
arrangenent for carrying out the pr o 6ar.r ng nt -

5

Fig.2
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7 BRI EF DESCRI PTI ON OF THE DRAW NGS In the draw
Figure 1 shows an ash di scharger according to the prior art
Figure 2 shows a first enbodi ment forim of an arrangenment fo
~the process according to the invention;
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Fi dure 3 shows another enbodinent form-of an arrangenent ~accerdi-ng -t ot he

. jnvention; and Figure 4 shows a preferred' erfbodi- geht fgim of“§
" the arrangenent according to the invention. DESCRI PTI d\l oF Th @REF%QR 5
EMBCODI MENTS Figure 1 shows a known ash di scharger .

designated in its entirety by 1, which has a fall shaft 2° a push-out ¢chute
3, and a pwsttormytDchkaBO-v\ﬁiKcﬁNﬁ-%Bhrticul ated at a driven swivel arm5 in
the rear region 4 of the ash discharger and pushes the ash falling froma
furnace grate, not shown, into a push-out shaft 7 via an ascendi ng push-out
chute 3. A constant liquid level 9 is maintained in the ash discharger 1 by

o ng adj ustod APRORESS A SRIARGE kel redyfRe e or Biip P72
is imrersed in t@OMESH@NWUESWETMSIQONWP&HLATION#HknOWn

ash di scharger by means of wat er \/\herel n waste water I S drawn off via an
outlet 10 at the rear JLARA] ‘ IN B, proportion of
fine conmponents which do not subnerge under t he | ower edge of the fall
‘shaft is

BACKGROUND OF THE INVENTION

" a) Field of the Invention
The invention is directed to a process for treating solid combustion residues in a
combustion installation, in particular in a waste incineration plant, with a furnace grate and an ash
 discharger which is connected thereto and is filled with liquid and has a fall shaft and a ram
extractor or push-out ram and which discharges combustion residues via an ascending push-out

chute. The invention is also directed to an arrangement for carrying out the process.

b) Description of the Related Art
In a known process of the type mentioned abqve, the combustion residues

occurring at the end of a furnace grate in a combustion installation, especially ashes and cinders,
are discharged by means of a push-out ram via an ascending push-out chute by an ash discharger
wixich is filled with water. . A fall shaft proceeding from the end of the combustion grate
penetrates into the ash discharger and accordingly closes the furnace space in an airtight manner,
In this so-called nonwaste-water concept, in which the ash discharger is only supplied with just
enough fresh water that the ashes which are moistened thereby are discharged, there occurs in the
ash discharger and in the water located therein an equilibrium concentration with respect to _
numerous substances and compounds adhering in the residues, e.g., salt, so that it is not possible
to reduce the concentration of these substances and compounds. This results in unsatisfactory
characteristics of the ash with respect to disposability or further processing in the form of

construction materials,



i |
i

F oI T L T L ey
di scharged into the discharge shaft together with the ashe\ rephiseR: s theeT \‘
gause of the unsatisfactory ash characteristics nentioned jin thela 0 T ,
i nt roducti on. The views of the arrangenents|| sf{g@é/mm&gl%ggs ‘.\
2 to 4 show one of the essential features of the inventioni‘:{:\mj;ﬁ},}.:ﬁaﬂ:s;i:si%f—t—J*
in that the ash, designated by 11, is built up in a tower formation in the
ash fall shaft 2, this tower formation préferably reaching far above the

liquid level 9 in the fall shaft 2. It is noted at this Hpi_t t hat .all
structural conponentingagther knommnash WasingPrecssy, RELE is drawp e the 454 Legionfran

accordi ng 1@ 4ifdfarPd vid a ﬂfn]t-ofg?x?"dﬁ%%sg ?Jaare?fﬁed Bl Sihe Roht (ﬂéSHEJg%E%a%S. In3o Gbipre 1.

As regards the substantia conponent part the ash di sCharger
1, the soluble components adhering to the ash are removed by the water and are extracted from the ash

discharger in the form of sludge behind the rear wall of the fall shaft. Since these soluble
components must submerge to the rear under the lower edge of the fall shaft, it is understandable
that a considerable portion of these components detached by the water are discharged along with
the ashes via the push-out chute. Therefore, the characteristics of the ashes with respect to ease
of disposal or further processing to form construction materials are still not improved.

It is known from EP-C-0 304 412 to subject combustion residues at least to an
alkaline washing and thereupon also, advantageously, to an acidic washing in order to remove not
only the water-soluble components but also the heavy metals loosely bonded to the ash. This

requires a relatively elaborate apparatus which is arranged downstream of the ash discharger.

OBJECT AND SUMMARY OF THE INVENTION

The primary object of the present invention is to avoid expenditure on apparatus as
far as possible while at the same time enabling a treatment of the s;:>lid combustion residues
resulting in satisfactory ash characteristics with respect to ease of disposal and further processing
to form construction materials.

According to the present invention, this object is met proceeding from a process of

_ the type mentioned above in that the washing of the combustion residues is effected in the ash
discharger in Which the combustion residues are built up in the fall shaft by suitable regulation of
the discharge rate, the washing liquid flowing downward through these combustion residues. The
solid combustion residues are preferably built up beyond the water level in the fall shaft.

As a result of the washing of the solid combustion residues already in the ash
discharger, a large portion of the known expenditure on apparatus is avoided. The decisive
improvement compared with the washing of ash by means of water in the conventional sense
consists in that the solid combustion residues are built up or piled up in a tower formation in the
ash discharger so that a substantially longer perioa of action is available for the washing liquid

and, in view of this fact alone, improvements can be noticed over the conventional ash washing



8 ‘relationships shown in the enbodi ment form according t ‘lﬁ:%‘gyp( ,\?—@’F@.HEET-
Jdentical to those shown in Fig. 1. Therefore, only diffele es pet ween t he
P
| it

t
two enbodi ment fornms will be discussed. In the enbodi ment g‘tgﬂs of6Ti1908......
Figure 2, the push-out output of the push-out ram6 is requlated in- such

T T

way that the ash 11 fornms a vertical tower in the fall shaft 2. The washi ng
|l iquid, which can be water and/or a chem Gal , preferably an acid, is fed
via a circular |line 12 which, comuni cates with spray .nozz| es whi ché&ri@y

provi ded i reverhwhen the waghingsliqyfd qomprises aniyswater The cqmidstion fisidyes s 2640
enabl e the e%ﬁﬂb&?frﬁdqﬂhﬁi F&lﬁltﬁr{té in'shite SEANEIOL/ UxpetAftule aﬁ?eﬂaﬂi} s4 Q{amhegca% be
etall s C al |

tower withint alft 2 over the entire cross section of the

shaft 2. Thispasid oflirsdimpsepe pracessed tofoims lgonstructiommptetialgi t h washed out products

is drawmn off via a dr,awQff.|ine 10 ich proceeds fromtit rear reeqion 4
of the ash dischargef* sf!’aannal ‘mproveme\',l\{{]w'ﬁﬁegﬂfftetoggesﬁ%r\gw%n %&‘&?‘fyi e |%’n of
t he enbodi rekitvedan Bfiathepdlieldgmient dfitlge inventivhinltkat kltRermisst eprefepdblymid, 8.g0f t he

ash disc harh%rrocﬁlggf actlcp gr &%ggho%% r;gi%’r ilsJ ﬁ:[seid%gf wAsRintg,h\lll?ereelgE%(guH&Qé uI]; (c)n[ {:ﬂingaup of
the solid combustion residues in a tower formation, especially so as to reach beyond the surface of
the liquid, provides particularly favorable conditions for washing by means of a chemical,
especially acid, since this tower formation of the combustion residues provides long paths on
which the washing liquid can proceed through these combustion residues and accordingly
provides long dwelling periods which ensures that heavy metals will be satisfactorily washed out
of the solid combustion residues without additional vessels or reactors. Due to the piling up of
the combustion residues above the level of liquid, the washing liquid or chemical first comes into
contact with dry combustion residues, namely in the fall shaft, in which no particular mechanical
action takes place on the walls of the fall shaft, so that materials can be used for the construction
of the fall shaft which are suitable for use with stronger acids. By the time the washing liquid or
chemical trickles through the combustion residues and reaches the surface of the liquid, below
which the push-out ram is located, this washing liquid, when acidic, is neutralized by the alkaline
combustion residues to the extent that there is no longer a risk of a corrosive attack on those
portions of the ash discharger which are located in the liquid and which are subject to particularly
high mechanical wear, so that these portions need not be manufactured from acid-resistant
material at an impractical cost. Thus, the tower formation of the solid combustion residues within
the fall shaft reaching above the surface of the liquid is an essential prerequisite for the use of
chemicals, in particular acids, within the ash discharger.

As a result of a further development of the invention in which fresh water or a
chemical, in particular bases such as sodium hydroxide or phosphates, e.g., the salts of pﬁosphoric
acid, is fed at the discharge end of the ash discharger in a counterflow to the washing liquid
flowing down through the combustion residues, the bonding of possible residual pollutants in the

combustion residues is improved and the components which are detached or released during the



ma§hing liquid, which can be water or a chemcal, i-n p Ak gﬁqﬁgﬁgfg
phosphat e conpounds, is supplied via the inlet 8 in th 5é§gﬁdgggi§haft 7
of the ash discharger 1. The ash di scharger water which is*gjb '@Ifﬁﬂﬁpﬂ1'
the rear space 4 of the ash discharger via the draw of f| 4 e 10 4 i-ch-
I's charged with washed out products is punped into the circular line 12
| eading to the spray nozzles 13 by a punp®14 via a line 12a. In so doing, a
portion of this charged liquid is divert via a val,ye 15 .and anpt her Line
16 in or GePaE AR i a0 SBit'g op mﬁgcwpuw Ei TR a?ed%ﬁsﬁﬁJ] S Ip

det er m nedaddvdl it WuldoEns @B tHanihd lowdtipart REIHRAsNGSRABRY i¥ nBER 8 wath finB e
supply of liquid through the inlet 8 and, on the other hand, in order to
keep the ¢ tioranesidues ovhichrweuld peesient Icoaters combustion residues froma bejagpyshed out.

pol l utant syfr ' ' | : his.e | . Gl | at.ed
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11 which is bui]t up jn.a tower formatian..n the fall shaft 2. The

concent r at FURE Bto soaiRel Wishiens Gl i i et s e teto i RV i ned
| evel by t{Wgshin@ilighidia el ¥f ésh Watld iof a dhentibd® whith & fed irthel cnertlbw.char ge of

ash di scharger water via the valve 15 and the |ine 16. L I'n
the preferred enbodilpederthes davelgpmentofthe ianentinnthe ashdisshargsriwagerthichds ocess

whi ch is Sﬁ@%% %nﬁlég 4ol distharb&rSRl wWARKSY chidfgef Wit SsE! out ProRh&E RrdwRoPdSiRe O @

subst ance . )
liquid surface adjusted at the lower end of the fall shaft within the region defined by the fall shaft

or is drawn out of the ash discharger in order for the sludge which occurs in the washing process
and comprises organic materials, water-soluble parts and heavy metal components to be reliably
removed from the ash discharger. In this way, the ash discharger water or sludge is reliably
drawn off into a draw-off duct, since this ash discharger water which is charged with fine particles
need no longer flow under the rear wall of the fall shaft into the rear region of the. ash discharger,
where this sludge was formerly drawn off in the conventional ash waéhing processes. This
manner of drawing off the occurring sludge. is particularly advantageou;s when using washing
liquid in a counterflow proceeding from the push-out end, since the two flows meet within the ash
discharger in the region of the surface of the liquid at the lower end of the fall shaft, so that the
components which have'already been separated by the washing liquid trickling down in the fall
shaft and those components which have settled on the combustion residues again can be carried
off and rinsed away by the washing liquid introduced at the push-out end. As a result of this
advantageous manner of drawing off sludge comprising organic materials, water-soluble
components and heavy metal components, wherein in an advantageous further development of the
invention the draw-off rate is regulated so as to enable solid particles with particle diameters of up
to 2mm to be carried away, it is ensured that fine particles of ash comprising particles of up to
2mm will also be drawn off. This is advantageous because these fine particles contain a
particularly high concentration of pollutants and, above all, heavy metals.

In a further development of the invention, this ash discharger water which is drawn



9 ‘group of phosphates, is i ntroduced into the discharge %hgfr‘] Via the =
dnlet 8 As in the enbodl ment formshown in Fig. 3, a chg At eferab}y ';
an acid, and/or circul ated ash di scharger water is used tlo.tricH Ié |
the ash 11 which is built up in a tower formation in theifait. shaft iy
ash di scharger water is renoved froma se%tl ing tank 17 whi ch™i's ¢losed in
an airtight manner and communi cates with the ash discharger | via a

draw of f dgl.?ttof :tlh awp dlS(I.;}la gre? G gschz];rge.crn with washed out products of the type mentioned above

can be fed either to a waste gas purification device arranged downstream of the combustion

process or to a washing stage for neutralizing acidic waste gases formed in the combustion
process. With respect to the first possibility, this ash discharger water is sprayed into the waste
gas flow, wherein acidic waste gases can be neutralized on the one hand and the water component
can be expelled on the other hand. The dry compohent is fed to the other filter dusts which have
been separated out of the waste gas of the combustion installation. The second possibility
consists in the use of the ash discharger water for neutralizing acidic waste gases in wet scrubbers.

Depending upon the chemical composition of the combustion residues and the
washing liquid employed, it may be advantageous, according to another development of the
invention, to feed at least a portion of the drawn off ash discharger water back into circulation in
the fall shaft for washing the combustion residues.

The combustion residues falling through the furnace grate can be advantageously
mixed with the ash discharger water drawn off at the lower end of the fall shaft or from the ash
discharger so that they need not be quenched in an additional special ash discharger, which would
be necessary if they were reintroduced into the combustion process together with other still
combustible components washed out in the ash discharger, since it is not possible to return the
combustion residues which have fallen through the furnace grate directly to the delivery chute
because of a possible risk of fire.

The quahtity of washing liQuid fed into the region of the upper end of the fall shaft
is preferably 0.2 to 20m? per ton of combustion residues, while the quantity of washing liquid fed

‘in the counterflow at the push-out end of the ash discharger is preferably 0.2 to 4m® per ton of
combustion residues. '

The arrangement for carrying out the process is characterized by an ash discharger
in which a device is provided in the region of the upper end of the fall shaft for supplying washing
liquid, which device distributes the washix;g liquid over the entire cross section of the fall shaft. In
this way, the washing liquid trickles through the combustion residues in a uniform manner. This
washing liquid can be circulated ash discharger water and/or a chemical, preferably an acid.

The device for supplying washing liquid can advantageously comprise spray
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size of 2mpafRsdrawn of f. The particles exceeding this dianeter are pushed
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but not acid-resistant and the parts which are subject to less mechanical stress, in particular the

walls of the fall shaft, are formed of an acid-resistant material resulting in an economical ash
discharger which is particular suitable for use with an acidic washing liquid.

Spray nozzles for fresh water or washing liquid are provided at the push-out side
of the ash discharger so that an additional washing liquid can be fed in a simple manner in the
counterflow to the ash to be discharged, these spray nozzles enabling a uniform distribution of the
liquid to the combustion residues located on the push-out chute.

In a further development of the invention, the ash discharger is connected with a
hermetically sealed sedimentation tank or settling tank via a draw-off duct proceeding from'the
surface of the liquid within the fall shaft or within the ash discharger, so that the ash discharger
water occurring in the washing process, including fine particles floating on the surface, can be
drawn offin a reliable and controllable manner without the risk of secondary air penetrating into
the furnace space which is operated at below-atmospheric pressure.

The settling tank is advisably connected via vacuum locks with the collecting
hoppers for the combustion residues falling through the furnace grate since this makes it possible
to quench these combustion residues in a simple manner without additional ash dischargers.

The invention is explained more fully in the following with reference to
embodiment exarﬁples of an arrangement for carrying out the process, which arrangement

comprises an ash discharger.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Figure 1 shows an ash discharger according to the prior art;

Figure 2 shows a first embodiment form of an arrangement for carrying out the
process according to the invention;

Figure 3 shows another embodiment form of an arrangement according to the
invention; and

Figure 4 shows a preferred embodiment form of the arrangement according to the

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 shows a known ash discharger, designated in its entirety by 1, which has a

fall shaft 2, a push—oﬁt chute 3, and a push-out ram 6 which is articulated at a driven swivel arm 5
in the rear region 4 of the ash discharger and pushes the ash falling from a furnace grate, not '
shown, into a push-out shaft 7 via an ascending push-out chute 3. A constant liquid level 9 is
maintained in the ash discharger 1 By means of fresh water which is supplied via an inlet 8, this
liquid level 9 being adjusted at a height such that the lower edge 2a of the fall shaft 2 is immersed
in the water. Although an ash wash is effected in this known ash discharger by means of water,
wherein waste water is drawn off via an outlet 10 at the rear end 4 of the ash discharger 1, a large
proportion of fine components which do not submerge under the lower edge of the fall shaft is
discharged into the discharge shaft together with the ashes, which is the cause of the
-unsatisfactory ash characteristics mentioned in the introduction. |

The views of the arrangements shown in Figures 2 to 4 show one of tlie essential
features of the invention which consists in that the ash, designated by 11, is built up in a tower
formation in the ‘ash fall shaft 2, this tower formation preferably reaching far above the liquid level
9 .in the fall shaft 2. It is noted at this point that all structural component parts corresponding to
those in the ash discharger according to the prior art have the same reference numbers as in
Figure 1.

As regards the substantial structural component parts of the ash discharger 1, the
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can be water and/or a chemical, preferably an acid, is fed via a circular line 12 which

communicates with spray nozzles which are provided in the side walls of the fall shaft 2. These
spray nozzles 13 enable the washing liquid to trickle down through the ash 11 fdrming a tower
within the fall shaft 2 over the entire cross section of the fall shaft 2. The ash discharger water
which is charged with washed out products is drawn off via a draw-off line 10 which proceeds
from the rear region 4 of the ash discharger 1. |

Figure 3 shows a modification of the embodiment form according to Fig. 2, while
the essential parts of the ash discharger have the same construction. In this embodiment form, a
washing liquid, which can be water or a chemical, in particular a base or phosphate compounds, is
supplied via the inlet 8 in the discharge shaft 7 of the ash &ischarger 1. The ash discharger water
which is drawn off from the rear space 4 of the ash discharger via the draw-off line 10 and which
is charged with washed out products is pumped into the circular line 12 leading to the spray
nozzles 13 by a pump 14‘via a line 12a. In so doing, a portion of this charged liquid is diverted
via a valve 15 and another line 16 in order to maintain the liquid level 9 in the ash discharger 1 at
a determined level on the one hand, this being necessary because of the supply of liquid through
the inlet 8, and, on the other hand, in order to keep the concentration of entrained sludge parts,

" salts and other pollutants from increasing éxcessively. In this embodiment form, circulated ash
discharger water, to which a chemical, preferably an acid, can be added via a line 12b opening into
the circular line 12, trickles through the ash 11 which is built up in a tower formation in the fall
shaft 2. The concentration of received pollutant particles is maintained at a determined level by
the constant supply of liquid at the inlet 8 and the discharge of ash discharger water via the valve
15 and the line 16. -

In the preferred embodiment férm of the arrangement for carrying the process

which is shown in Fig. 4, fresh water or a chemical, preferably a base or a substance from the



4. The process according to claim3, wherein said chem cal 1L Eprdet d
5. The process according to claim1, including the step of feedi bq—em
water or a chemcal at the discharge end of the ash di schar gér- jﬁg ------- B..
counterflow to the washing liquid flowing down through the combustion —
resi dues. 6. The processr?accordl ng to claimb5, wherein the
chem cal is a base. e process according to claimb,

wherein the rg@per?p%gsphates s i?ﬂo&?ceé‘ nto tha'dis Harge shaft 7 via the inlet 8. As in the

embodiment form shown in Fig. 3, a chemical, preferably an acid, and/or circulated ash discharger

water is used to trickle through the ash 11 which is built up in a tower formation in the fall shaft
2. The ash discharger water is removed ﬁ'om a settling tank 17 which is closed in an airtight
manner and communicates with the ash discharger 1 via a draw-off duct 18 which proceeds from
a region at the height of the liquid level 9 within the fall shaft 2 or from the ash discharger located
below the latter. The return line 19 which leads to the spray nozzles 13 in the upper region of the
fall shaft 2 is supplied by means of a pump 20 which sucks the ash discharger water out of the
settling tank 17 at a liquid level 17a which is adjusted close to that point so as to suck out as few
solid particles as possible. A chemical, preferably an acid, can be fed to the spray nozzles 13 in.
addition to the ash discharger water by means of a line 19a opening into the return line 19.
However, the chemical can also be supplied instead of the ash discharger water if required by the
treatment of the combustion residues. Liquid is drawn out from the bottom of the settling tank
17, where the ash discharger water is considerably enriched by the settling solids particles, via an
outlet line 21 in which is arranged a shut-off valve 22. The amount drawn off is regulated via the
pump 23 in such a way that a draw-off rate is achieved in the draw-off duct 18 connected with the
liquid level 9 within the fall shaft 2 such that only solids particles up to a particle size of 2mm are
drawn off. The particles exceeding this diameté} are pushed out along with the other coarse ash
parts via the push-out chute 3 by the push-out ram 6.

' While the foregoing description and drawings represent the preferred embodiments
of the present invention, it will be obvious to those skilled in the art that various changes and
modifications may be made therein without departing from the true spirit and scope of the present

invention.
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WHAT IS CLAIMED 1S:

1. In a process for treating solid combustion residues in a combustion installation
such as in a waste incineration plant, having a furnace grate and an ash discharger which is
connected thereto and is filled with liquid and having a fall shaft and a push-out ram and which
discharges combustion residues via an ascending push-out chute, the improvement comprising the

step of:
washing the combustion residues in the ash discharger in which the combustion

residues are built up in the fall shaft by suitable regulation of the discharge rate, the washing liquid

flowing downward through these combustion residues.

2. The process according to claim 1, wherein the solid combustion residues are

built up beyond the water level in the fall shaft.
3. The process according to claim 1, wherein a chemical is used for washing.
4. The process according to claim 3, wherein said chemical is an acid.

5. The process according to claim 1, including the step of feeding fresh water or a
- chemical at the discharge end of the ash discharger in a counterflow to the washing liquid flowing

down through the combustion residues.
6. The process according to claim 5, wherein the chemical is a base.

7. The process according to claim 5, wherein the chemical is a phosphate

compound.

8. The process according to claim 1, including the step of drawing off the ash

discharger water which is present in the ash discharger and which is charged with washed out
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11. The process according to claim9, fl zing a drawoff rate enabling

solidparticles with particle dianpet of u r Ry -
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which is g "3%1 nygt h washed out products is fed to a waste gas
purificati evi ce arranged downstream

9. The process according to claim 1, including the step of drawing off the ash

discharger water present in the ash discharger and which is charged with washed out products out

of the ash discharger.

10. The process according to claim 8, utilizing a draw-off rate enabling solid

particles with particle diameters of up to 2mm to be carried away.

11. The process according to claim 9, utilizing a draw-off rate enabling solid

particles with particle diameters of up to 2mm to be carried away.

12. The process according to claim 9, wherein the ash discharger water which is
charged with washed out products is fed to a waste gas purification device arranged downstream

of the combustion process after being drawn out of the ash discharger.

13. The process according to claim 9, wherein the ash discharger water which is
charged with washed out products is fed to a washing stage for neutralizing acidic waste gases

formed in the combustion process after being drawn out of the ash discharger.

14. The process according to claim 8, wherein at least a portion of the drawn '
off ash discharger water is returned to circulation in the fall shaft for washing the combustion

residues.

15. The process according to claim 8, wherein the combustion residues falling
through the furnace grate are mixed with the ash discharger water drawn off at the lower end of
the fall shaft. '
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17. The process according to claim 1, wherein the amount of washing liquid

fed into the region of the upper end of the fall shaft is 0.2 to 20m® per ton of combustion residues.

19. The process according to claim 1, wherein the amount of washing liquid
fed in the counterflow at the push-out end of the ash discharger is 0.2 to 4m * per ton of

combustion residues.

20. An arrangement for carrying out the process of claim 1, comprising:
_an ash discharger in which a device is provided in the region of the upper end of a -
fall shaft for supplying washing liquid, which device distributes the washing liquid over the entire
cross section of the fall shaft. ' '

21. An arrangément according to claim 20, wherein the device for supplying

washing liquid comprises spray nozzles which are provided in the side walls of the fall shaft..

22. An arrangement according to claim 20, wherein the device for supplying

washing liquid includes perforated pipes traversing the fall shaft.

23. An arrangement according to claim 20, for carrying out the process of claim 3,
wherein the parts of the ash discharger subject to particular mechanical stress by push-out rams
are formed of a material which is wear-resistant but not acid-resistant and the parts which are
subject to less mechanical stress, including the walls of the fall shaft, are formed of an

acid-resistant material.

24. The arrangement according to claim 20, wherein spray nozzles for fresh
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water or washing liquid in the form of a chemical, such as a base or phosphate compounds, are
provided at a push-out side of the ash discharger so as to enable a uniform distribution of

the liquid to the combustion residues located on the push-out chute.

25. The arraﬂgement according to claim 20, wherein the ash discharger

is connected with a hermetically sealed settling tank via a draw-off duct proceeding from
the surface of the liquid within the fall shaft.

26. The arrangement according to claim 20, wherein the ash discharger is
connected with a hermetically sealed setting tank via a draw-off duct proceeding from the surface

of the liquid with the ash discharger.

27. The arrangement according to claim 18, wherein the settling tank is connected
via vacuum locks with collecting hoppers for combustion residues falling through the

furnace grate.
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PARTICULAR IN A WASTE INCINERATION PLANT

ABSTRACT OF THE DISCLOSURE

The arrangement for treating combustion residues of a combustion installation
comprises an ash discharger into which opens a fall shaft, into which the solid combustion
residues fall from a furnace grate. The ash is conveyed from the ash discharger into the
discharge shaft via a diagonally ascending push-out chute by a push-out ram whose operating rate
is so adjusted thé,t the ash is piled up in the fall shaft in a tower formation reaching above the
liquid level. Fresh water ora chemical is introduced into the discharge shaft via an inlet. The ash
discharger water present in the ash discharger and charged with fine particles is drained into a
hermetically sealed settling tﬂ via a draw-off duct. Ash discharger water, with which a chemical
can be mixed via another line, is fed from the upper region of the settling tank by a pump via a
return line to spray nozzles which are arranged in the upper region of the fall shaft. Ash h
discharger water which is enriched with solids particles is drawn off from the bottom of the
settling tank via another pump which is aﬁanged in an outlet line proceeding from the settling
tank. This is effected at a rate such that solids particles having a diameter of up té 2mm are

carried away with the ash discharger water which is drawn off through the draw-off duct.

Fig 4.
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alling thrghghpkE%: EMENT FOR THE TREATMENT OF SOLID

COMBUSTION RESIDUES IN A COMBUSTION INSTALLATION, IN
PARTICULAR IN A WASTE INCINERATION PLANT

The arrangement for treating combustion residues of a combustion installation comprises an
ash discharger into which opens a fall shaft (2), into which the solid combustion residues fall
from a furnace grate. The ash is conveyed from the ash discharger into the discharge shaft (7)
via a diagonally ascending push-out chute (3) by a push-out ram (6) whose operating rate is so
adjusted that the ash is piled up in the fall shaft in a tower formation reaching above the liquid
level (9). Fresh water or a chemical is introduced into the discharge shaft via an inlet (8). The
ash discharger water present in the ash discharger and charged with fine particles is drained
into a hermetically sealed settling tank via a draw-off duct (10). Ash discharger water, with
which a chemical can be mixed via another line (12) is fed from the upper region of the
settling tank (17) by a pump (14) via a return line to spray nozzles (13) which are arranged in
the upper region of the fall shaft. Ash discharger water which is enriched with solids particles
is drawn off from the bottom of the settling tank via another pump (23) which is arranged in
an outlet line proceeding from the settling tank. This is effected at a rate such that solids
particles having a diameter of up to 2mm are carried away with the ash discharger water
which is drawn off through the draw-off duct.

Fig.4
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