; e3e$PR6TUN i4ud 5 1 *JSvJ ~~* NMETHOD AND DEVI CE FOR PREPARI NG A M XTURE
OF SUBSTANCES CONTAI Nl NG ORGANI C COVPONENTS 15 The invention rel'ates to a
process for treating a m xture of substances containing structured
constituents and organic nmatter in accordance with the preanble of claim1,

and a 20 device in particular for carrying out this procesjmwmmmm cess
is, for exanple, utilized for treating residual waste matt mwmwmm

731 Al a waste matter treatnent nethod js described, wherein thﬁm&§3|dual
waste“matter is treated in a percolator. By such a percolatlon or

extraction, organic constituents) inorganic substances an en
case mater-soluble fatty acids are |l eached fromthe maste mH ﬂ@m M&
extracting or washing agent. The respébdeotios W t hdrawn from

and, fool | owi ng a subsequent drying, supplied to a combustion or tunped. It

was found that by this process the organic substances cannot be renoved in
the 30 required extent fromthe residual waste natter. The drawbacks of

this kno t r l<h 1 t he process
For " tr eat M BPp Bl IcE Gk PR AN R MRTURR PE SUBRIBRES” | TP
process aC@NVAININGrGBthNjC COMBONENAS] wherein the waste matter passes
through the reactor in a horizontal 35 direction (longitudinal direction),
and a biogenic reaction is superseded to the percol ati on process by
suppl yi ng at nospheric oxygen (process air).

The invention relates to a process for treating a mixture of substances containing

structured constituents and organic matter in accordance with the preamble of claim 1, and a

20  device in particular for carrying out this process.

Such a process is, for example, utilized for treating residual waste matter. In DE 196 48

731 A1 a waste matter treatment method is described, wherein the residual waste matter is treated

in a percolator. By such a percolation or extraction, organic constituents, inorganic substances and

25 in a given case water-soluble fatty acids are leached from the waste matter by an extracting or
washing agent. The residue is withdrawn from the percolator and, following a subsequent drying,

supplied to a combustion or dumped.

It was found that by this process the organic substances cannot be removed in the

30 required extent from the residual waste matter.

The drawbacks of this known waste matter treatment process may be eliminated by the
process for treating biological waste as disclosed in WO 97/27158 A1. In this process a novel
percolator is employed wherein the waste matter passes through the reactor in a horizontal

35 direction (longitudinal direction), and a biogenic reaction is superseded to the percolation process

by supplying atmospheric oxygen (process air).



5 2 Through the introduction of heated air the cells of the chewi cal -ase
broken up and the freed chem cal substances are renmpved with the .
flushing-out fluid. To prevent the formation of a channel within the waste
and to apply shearing force a mxing or circulating 10 mechanismin the
reactor is proposed, by which the waste is mxed in a vertical direction
(parallel to the direction of flow of the flushing-out |iquid and of the
heated air) and al so propelled in the direction designated for the renoval.
A di%sadvantage of this process is thaf diverting and mixing the waste

inside the reactor 15 jnvalve ignificant expenditure, which sigpificantly
i1 ot s THRUIE 0 MopdietipBed fisaied GL0N S8 BomP e TRRNRL A1, BIOKEE Foa i st <o
hol ds the danger of stoppages due to problens with the waste renpoval system
o fhe Pt EBemicaD SHOS SRR of S Srae Pty s QR BRbaHbEich o IonPIuae: Bl

mai nt enance needs to be nade. Yet such reactor st ages. for necessary

i nt onRHERIY O SipRE MR Meriste 284 4 2RlY ShrasPg TER SGRKPOISE CBRIRES by t he
construction 20 of suitable buffer tapks jn whjich the waste can_be stored

¢ entfor aEPYANST in e TEaROHS REgRPSRS. by WHIGhitha1Pale InriE® 3 STlel epian i n
which the waste heap i s bombarded with conpresse ir In contrast the
inventi@ﬁret“ﬁkté’sthﬁrij"t%ﬁt@rl ‘éfsrigo‘”b?fd@reéﬁsf"ﬁg"oé'?ﬁg‘ﬁ @ﬁ’g c?é'?"] peatediaiy and n"ﬁ%@t ure of
25 structural conponents and chemcals, as well as a nethod, which with a
m ni rrunﬁ’rBPe'@)gﬂ%H'&ﬁ@'[ﬁcgo%ﬁe%%ﬁt%q?gﬁfher@giﬂv?'-i n a significant breakdown of

t he chem cal conponent. This task is achieved in view of the process

characterised in patent claim1 and of the nethod characterised in patent
claim12. 30 ugh the the m xture of substances

3 Thro _nmeasyr es. of causj _
(1 or " exAMAEEvRUEoI QAT AGCE it Tat SVERS A TR LnG SCSReSIB U 2Rt s and
SUBE arPVaes BorTeaRhErRAnALHS. VAR SUBVISaN A scinihe Zae G EREVEH: Sigh 2
e LoD b SRR NG LGRS, Lo DS, 7 AL 2 g B3 ageS i o are
the waste removal system in the reactor, meaning that a similarly high expenditure on
reactor maintenance needs to be made. Yet such reactor stoppages for necessary
maintenance or a problem in the reactor periphery can only be offset by the construction
20  of suitable buffer tanks in which the waste can be stored temporarily. [In DE 196 08 586

A1 a combination process is described, in which the waste heap is bombarded with

compressed air].

In contrast the invention takes on the task of creating a process for treating a mixture of
25  structural components and chemicals, as well as a method, which with a minimum of

expenditure on equipment result in a significant breakdown of the chemical component.

This task is achieved in view of the process characterised in patent claim 1 and of the
method characterised in patent claim 12.

30



with or transversally to the direction of displacement) 10 the reactor may
have a substantially nmore sinple construction than in the above described
prior art because it is not necessary to provide an agitator for |ateral

m xi ng. The forces are preferably introduced fromthe peripheral area of
the reactor, for exanple through a 15 suitably designed di scharge neans or
by nmeans of injected gas, preferably pressurized air. In particular when
pressurized air is used, shear forces are also applied to the bul k
material, whereby the surface of the heép material is reorgani zed and
particles of the m xture of 20 substances are separated into fibers. The
react or nay beTQWMu@huthﬁ;mkanuxnﬁzﬂfwcammhm@yehemmnh@u&eamw restructuring
or nodlflcat ons becom#g neces 25 H% nwén%rodug%8 ﬁ of Qpe f.Qrces
prevent i ng ERENREC S or et o v%yre di'$¢har e means SH¥hE M Ure of
substances8t$upmatedaMQmﬂnrunﬂmnithd ¢£gam1¢nmpater so pha& shear forces

are inty OdEﬁ‘EgHgﬂe th tx@%&%’ﬁ’ 1Pt he f’ag? 7 %‘@ {nﬁegﬁ ng| gt%?l%"i.‘t(alt he

circul ation fIOM/nanagene acco |on makes it
possi bl e t donasrydinad raé@cttovranwafr%alhuwmr e@n@f0§op§§@em@s§19 wher ei n

it is possiRhAnk? @%%'mta't%ma%& AppA%/ARe ff&&déélgt@r‘@'hg' \ag;l%%ng,fneans at
the head or bottom portion of the reactor.

par ti cul ar FYyPpERRERFeyhdfbodinfe Miraated @rﬂf&oxwab%%m Bﬁréfll@Hannel

formation xaﬂdhth be abaﬁ@vtelcﬂs&eayr Q%Ultllﬁd éfl(l;]ec&i«ﬂ’ch@-c@f r&f spiatepgnand ;or o

teari open the articles are applied t.hr ressu e gas, preferably

pressggl %l?eaﬁﬁgEhmﬁg Sﬁ VE&cPedY, QﬁnFﬁéjgdg %eﬁ%%? Bheap naterial)

fromthe p@mm@hfuatlaneahah LhetheaabQWE Beddei i@ ssutdzedrai r the heap

materi al i.s artlal{:y%‘ﬁ Randed so that ,a surfac refornatlggg ?kes pl ace in
d u

10 the bullRSTRYEY PheFEFCERr s B8 &% °8’rln SoEh a3 H PTof the
i ntroduced.asthesal foixesng- The ﬁassebram&f@maﬁanmﬁky decoogosedi 6nonf t he

et o Onﬁﬁggg &Ry gns hae a ?%% heﬁd}() gngh%% élnent t he

| eaching f ncrease In a al‘ar prée red e
pressipi z@lmabbbnddeﬂegpedcésscaargar sesuppbrredbyt rrnem:gh mbzzmmecaedanged

in the fogy é)o[#f%f‘el g stE{L@lQQ&tQ p%& ;sg&h ihig eagder- 20 In

accordance Wt on It 1s ﬁ rre e m xture of substances
passes thﬂﬁﬁﬁﬁ‘?ﬁez?@a%%ﬁrl%s’é%ﬂ@r afh9avefPregsl wre Rl ArRHeft Ot he

direction tofe ghamt tryat@flﬂprlm@iréuwythéoshb@bcbh%fmcwr}ﬁeéﬁ 25 subst ances
ow transversal to the process

i s gui ded appr oxi mat el aral | el

air.. In %é%ﬁ%%&mﬁ% %%r$£%kf%¢ ? 5}8365505 &Q%xﬂ%ﬁ%ﬁret% | eachi ng
f1ui d2os pmﬂisﬂaﬂdeﬁ;supgléeﬂaﬁﬁté@rbwgb fideskri butor in the head portion
of the reactor. The pressurized air is supplied at a pressure of nore than
2 bar, preferably nore than 4 bar, whereas a pressure of 0.5 bar is
customarily afplel egaarahengy deessnp@Bboyed.as a percolator and dryer

without any restructuring or modifications becoming
necessary.
25

Upon introduction of the forces preventing channel
formation by way of the dlscharge means, the mixture of
substances is preferably circulated at least in part so
that shear forces are introduced due Ep the conveyor

30 elements bringing about the circulation.

The flow management according to the invention makes
1t possible to design the reactor with a high degree of
compactness, wherein it is possible to position all of

35 the feeding and discharging means at the head or bottom

portion of the reactor.



5 o, f 1 ., 3JVp5 The nozzles for introduction of the process air
and/ or pressurized air may advantageously be controlled individualhyun?o
that a specific pressurized air profile may be adjusted across t he 4 ea&t 8403
cross-section. 5 The use of pressurized air for introducing shear forces
and for preventing channel formation has the advantage of the atnospheric
oxygen required in the bulk material for the aerobic process being supplied
10 concurrently, so that the pressurized air basically fulfills a twofold
function: 1. supplying atnmospheric oxygen for aerobic deconposition, and 2.
i ntroduction of shear forces. 15 In a nore sinple enbodi nent the forces for

preventing channel formation in the bulk material are, for exanple,
suppl i ed throud® & dRXchsF$eaFBane” af $ahge ccaPoeHeepbt t BREPEPEICES of t he

reactor. Thicy ¢,&GhaldeRNScHBYne I Of 0202 €XGHPARY BReasBER2PEL{de@or
installation or, a simlar conveyor_neans.for discharging.the m xture of
subst ances rﬁﬁulliféfsggrﬂﬁ%r 75 a’?ﬁf?ﬂgatfh%na?fb‘ilit %ﬁa?eﬁgﬁﬁﬁt 85& ot feedi ng
and di sthapgiritg cdeniangs dppliwl hditouglpor tporsoire hgaseaptretelabag kept
[ree, owi nopka e adinnae. MUSTNG: 290 ed s diseboge RASHARR LRG0 1 he

| eaching f may “exi t"arfd pressurized air or process arr, respec?lvely,
may penet r dheapnime tigvd adul K et difisal pexsiphetiak refe dkakke @eaotprconveyor

carpet, a ygl 'Eh@ggleﬁa%%&)rdfjéd) did ltfe Rl fBY A 50, Peilged. These

di scharge neans 3 course, also be used int ove Scri bed
enbodi nent e¥PERAEes S&r ithed & suyfpmkaf anatHemnitakigee »agabshances

passes o hr gHghphhe rEREekAk PRI part ided eira Q:fo:!'I@-Y@%ém dheadwel | 35
time of the nlfture of substagfes |n§;de the reactaor. may be determned with

hi gh preci §F8HFnoth&hgadotarduced. shegr forges g Jdift iMRRst FRBEESS

nmanagenentarea tbat dekempassadent iofeshs ih xrespeets tautidearkd o agy cal
deconposi tion nagfb

a mean dvel Popp net P Ee kB EE e e AT e d UG T & Fhe- oGt (WAl and”
transver sals mirengabgdneans of the agitator.
15
In a particularly preferred embodiment, the
pressurized air and the process air are supplied through
nozzles arranged in the foot portion and/or in the bottom
portion of the reactor.
20
In accordance with the invention it is preferred if
the mixture of substances passes through the reactor
essentially vertically (in parallel with the direction of
gravity) or horizontally, so that the mixture of
25 substances is guided approximately in parallel or in a

flow transversal to the process air. .

In a case where the reactor is employed as a
percolator, the leaching fluid is preferably supplied

30 through a distributor in the head portion of the reactor.

The pressurized air is supplied at a pressure of more
than 2 bar, preferably more than 4 bar, whereas a
pressure of 0.5 bar is customarily applied to the process

35 air.



P AN "h annns
The | aden process air or the |aden pressurized air, respectively, are’ " 2063
supplied to a waste gas purification 10 wherein organic constituents are
separated and the purified air is recycled into the process. The energy

bal ance of the installation may be further inproved if the |aden | eaching
agent is supplied to a 15 sewage water purification. The latter may contain
a biogas installation: wherein conversion:.of the organic matter into biogas
t akes pl ace. Through energetic coupling o? the |iberated biogas, the
process accor di nghkonbhke liedvent-i dmumydbe: dasi ghedhtopbeckasgealiy sel f 20
sufficient as rg&ards enerrgy. dan t he abo(ﬁ descri bed grg)cess man rgant,

the nixture 8PIRBsPAREENCSTHiTIME D SRV HBITRFSHY Sab el e s

so-cal |l ed hydhdhysaaawhgr,eism trlrhartougkspm:ﬁﬁmagerassom@édalanralpﬂdfaa@hi ng
fluid, the or anc sslved i difi result of
aerobic, thell pni Fl Irrg ; & n& rost 3‘ ali rregdn carér?l ? go??éﬁﬁophe | eachi ng
fluid. i.%., deconposition of the organi c constituents takes pl ace as a
result of settingna gektgin %Qs@amlfyefdy and Mopiﬂwsa&&@ﬁa SheagFurt her
processing.of the mXxture OP subst ances provides for drying of the residue

i n accor dancEowfefi A8 fRAVeRFPYRTLSHGh IR nEY PRt &PPRebR&dRE ni ni mum 35

energetic exg&ﬂéﬁtsgea@wbh@ athx@%@%lé&ll'd (b nrhge@a‘ufé@ iastddepunxt he
reactor. To this en Lra nces my either

o subj ect ed " bSERpE ) EF BREORSEEBA BEPGEPY e IUBTRY Lot nat by ¢ he
resul ting aetohtGrhenting wet ehav:aphre pFredissohiadegg®ch it ababecauppl ied air,
and the resi ue igldried. gTXI ng a 5 _hydrolysis in one single reactor |s
however, unde?rthtiechdrYPoRgs Bﬁf: AOBpe operation whi ch shoul d be viabl e
only in smaller insi@;bhylm@a,mﬁsphegé.b sixyerkn Mdmldetdoloirs a separate

reactor (dry gﬁ%o row ded f8r aerobic) thernophilic heating of the
m

residue fro %/%Ills XS a matter of fact, these two reactors may

al so be arranged beintrncbcta.@hlmzhef shenrf bdcssccession in a si ngl e
contai nge, so that several hydrolysis/drying steps may follow in
succession. 15 The energy bal ance of the installation may be further

i nproved if the Imagemaetackimel agenpodimansuthe EQNCOF OB RERIEENRART i s

suppl i ed. Tf@ualrﬁ{élerfdmya%am £nbi Baag hﬁ%’é%lllaqt Ia% | NEAi Sha eIV Er SioNn
of the organlc matter .into biogas takes place Throu \eﬁggehc cougllng of

20 the |iberSHRREMiDJHREOUIFH %r%%%’%aﬁ%oi"ﬁﬁﬁﬁ fo 5

desi gned t o deartsiedd ~suffHec i e ctoSr | egai §sdesBehgygel Enda‘ilsqlmat}e p_ﬁjht'l cul arly
advantazg ous i f the %{Oﬁlid 25 fract#gn t hus Erzitgd i S sup Isled

conpactihg STEFHG &G Yy FRAARTY st $°%hd? BP - a4 85HE 0 i r% TRE Ifhe solid
matter pr ese:nmvrmgfoac m@ratma' rf pardiotleadyingt ehei siptessed i rfubstances
predetermn . : r r Thi s
conpacting % e%%1 esul’ %%ur%tﬁ hg%?vg e?lﬁﬁ&%ﬁlahe aﬁ'\}qubtfat I

subst ances feegdng @@@e@ilssﬁlatmng @P@m}m@scéﬁp§éﬁ g t& iy ylos}t%}b?lb Hody is
present whi Qﬁec%@:ﬁ%ttolﬁeb%lllﬂge(jc fEd NOpindhts BAdY abR¥RndeP MBI, be

stored as a substitute 35 fuel be| ng an alternative for fossile energy
carri err® oPEfj khg &agg&@gggﬂﬂﬁans so that the leaching fluid may

exit and pressurized air or process alr, respectively,

may penetrate into the bulk maperial;vAs a discharge

means, a worm conveyor carpet, a walking floor, silo

filler means etc. may also be used. Thése discharge means
30 may, of course, also be used in the ab5ve described

embodiment with pressurized air.

Inasmuch as the mixture of substances passes through
the reactor preferably in the form of layers, the dwell
35 time of the mixture of substances inside the reactor may

be determined with high precision in the case of



8 The main apllication of the process according to the invention presynabhﬁ
resides in the treatment of waste matter; in principle the process may, " *'
however, also be S applied for any other m xture of substances i ncl uding
organi c constituents. As a washing agent, water is customarily used which
is recycled in the process of the invention. The air for to hydrolysis and
the nophilic drying of the m xture of substances may be guided in
counterflow to the m xture of substances but also in parallel flow Further
advant ageous devel opnments of the inventioa 15 are the subject matters of
the further subclains. In the follow ng, preferred enbodi nents of the

i nvention ar CSEHIAMYE] RIPGRTe HRAHTHYE wasP ofP_EhENEt PRSERGR hgdes
wherein: 20 Kigh kdspertSad itgnalbiMdewdan deashebsinivhi ehyhydrol ysis of

a mxture of substances containi organi c constituents takes place; Fig. 2
Shows & T eacPBL TOE Stor o1 iRy SErBHIELE FETHorHophi i C2HES  ngE el g2 3
shows an i nstabhativen lhadimeg va lpleurcahilid) Iod dwtdrohised and doythg reactors
0 focor dance i B A3 30 2 I ANGed SSONas e, P, o foshove @

devi ce having a-plurality of reactors r 1 s and/ or “drying arranged
i n sequence agigatommon container; 35 Fig. 5is a top view of the device of
Fig. 4; and J 9 Figs. 6 and 7 show alternative enbodi nents of a reactor

Fig. 1 shows a process _di agram expl aining the process 5 of the_invention
and the device f&heciprfpnngregeseheipr ofesdie ACCRTUIRTRSSUEHeede? bbi ¢
hydrol ysi s (peEpbLEibERgeNhEer %@?b‘l@@da&% RERGAI IRy Fakesiphacenin a
reactor .1 to which the m xture of ,substances 2 to be(ﬁioce sed is supplied

t hr ough 18 metReFaint LdrRYCEQRSTATUEHtFHETS BERPE 3t dnt®s to be
processed copiiad fised hargesprepotiliedn igkostthecpuoedamt eri al and organic
matter. The |ike m xtures of substances occur, for exanple, in household
wast e, biological waste, industrial waste etc.. 15 The reactor 1 is

desi gned as a clTDsedemengwi batanse thathehengtirddipglion owy deschidbdtey n

more detail ferelnbel oW phe $4BBL! 8a¥hnboSkeMRANS S(RIME A £Lc. . 20
15 sewage water purification. The latter may contain a
biogas installationr wherein conversion of the organic
matter into biogas takes place. Through energetic
coupling of the likerated biogas, the process according
to the invention may be designed to be largely self-

20 sufficient as regards energy.

In the above described process management, the
mixture of substances containing organic matter is
subjected to a so-called hydrolysis wherein, through co-

25 operation of air and leaching fluid, the organic material
is dissolved and acidified as a result of aerobic,
thermophilic heating by the air and carried off by the
leaching fluid. I.e., decomposition of the organic
constituents takes place as a result qf setting a certain

30 humidity and supplying clean air.

Further processing of the mixture of substances
provides for dryinc of the residue in accordance with the
invention. Such drying may be effected at minimum

35 energetic expense by aerobic, thermophilic heating of the

residue in the reac-or. To this end, the mixture of



The reactor 1 proper preferably is a steel or concrete container tha, A S, o
supplied fromabove with the m xture of substances (residual waste)-i‘m "t he 3
shown enbodi nent. 25 A substantial proportion of the organic fraction of

the m xture of substances consist of short-chai ned conpounds that are
nostly absorbed on a surface. If this syrface is surrounded by a flow of
warm water, prinarily r, 30 non-sol uble’compounds are al so, hydrolyzed and
washed out. The hydrol ysis degree depends on the dwelling time in the
reactor 1. Hmysﬁﬁﬂ¢83rm%mS¢¥©h©bmp©n@nb$e©ﬁ8@héonﬁppgﬁ@a@ﬁcsubgiances and

the hydrol yghs ‘E&ﬁtfn anhge Vel -vgt ergol ubl e gpde yrQ%u‘i’%ﬁ ﬁid out.

percol ati on one 35 erefore achi eves a reduction of the or I C natter and
a deodor i zafied®IfC tHRRTADG AL & GAURY ahtedlsThageghdr via~tHe zo with the

| eaching fl %d}ﬁr&p%&sr wetrff )ohd | s Sl Pargicées ﬁwﬁxgr hh@r nore carried
off. The reac is cl'osed so, as to be snel | tight nd 't he exhaust air

i s deodot i z By ATe e Sraih Q& ERT M FSRF P | ’o%el}S}OBeHEFel HBgeswtMBur i ng
percol at i onconaacte.sﬁ: afr bas;a&dch}rps)rtqiémtsmlwmhv@nbaw bBeviable

physi co- chenlg effecﬁﬁpf wat gFﬂggtractlongai%gphanged bﬁ intensifying the
bacterial 18"d&coMpSSri-6n. HerBhi ¢ Foment 1 *FHe ni croor gani sns
begin to exmnetelémma@npnessdpaﬁauqﬂnaaqnunitﬂmyshhpéd pobyidedc doponent s

into nononeggsggqcsok%gl &;them, 13 | Q§L3¥9t9%§98%§{é§ faﬁgrox. | 00 of

the inert su anceés ceranlc are |'i bera ich are
di schal@ed hpdephysivi.t hSt laeniaéazari m;f fladtd. Sepmr atwonreakesrpl mey i nsi de

2 5and o ML 81 shhienaglatie SRR AR 2] U SOr P YPLSTRNL AL YL LISHNO f Of

sand washi ng in accordance Wt € chargi ng
means 4 is b@sﬁtﬁéﬁ@éeaﬁoﬂﬁélﬂﬁﬁerS@n&h@&nﬁﬁﬂﬁnﬂlthwﬁi@%2$b$/qrwhéﬁ vi ewed

in the dlreggéﬁg RhyoEaYh by 185 shiddelReilewer range of the reactor 1 at
| east one di scharge neans 6 :.s formed through which the processed and

bi ol ogi cal | y deconposed m xture of substances may be w thdrawn fromthe
reactonsl. 30 Tmer@ﬁétgy EaMQﬁ@@V@E €BBPhiinges1halawr heaydilse haigeneeans 6

t at Fig. | 10 whi ch ted f
Feact: on crMRR?o43 by 5 LoEer §82hiAgnA%aTEc Rl 66 BEaTe: %t WAR CRE shal |

be descntxﬂhwagenwatdetaklsbppéuébelmne uatde$|mmyjcnnﬂaiﬁmﬁ bhegd5
m xt ure of resting.on the. sieve flgo r fromthe
$§ﬁff§€§o%n%ﬁ wgég OﬁonveF51op og Ehelfﬁ' %fﬂ%mgﬁg

reactor ina ayer ed i'gu e openlngs of
the sieve fimor Biegas kepkesinpbateucThdoughTheergkltdct moud) icopmemhi cat es

with agoal o GONastiand dusladd and gbeachinocLiuidaenid g In the head

area of the reactor al r ron duct chi ng agent
d|str|butopqyyqﬁ¥pqum%ﬁg@q de51gned to be self-sufficient as

regards energy.

It is quite particularly advantageous if the solid
25 fraction thus treated is supplied to a compacting step
following hydrolysis and/or aexobic dxying. Here the
solid matter presenting a certaln partlcle diameter is
pressed into a predetermined geometrlcal shape, for
example pellets or briquets. This compa¢ting step results
30 in further dewatering of the mixture of”substances to be
treated, so that following compacting a dry-stable body

1s present which cannot be eluted any further.

This body may, for example, be stored as a substitute
35 fuel being an alternative for fossile energy carriers, or

in a garbage dump.



The | eaching fluid (water) used for percolation or 10 extraction oﬁ—bhemw
organi c constituents of the m xture of substances is fed into the reactor

t hrough the distributor 20 and wi thdrawn through the exit 16. For the
purpose of a sinplified fl ow nmanagenent, the floor 22 of the reactor 1 is
inclined towards the exit 16, so that 15 the |leaching fluid gathers in the
range of the exit 16. The lower air connection duct 14 in the
representation of Fig. 1 is connected wigh air conveyi ng neans 24.
Dependi ng on the design of the air conveying 20 neans (fan, conpressor), a
flow 25 fromthe | ower air connection duct 14 to the upper air connection
duct 18 or a flow 27 in a reverse direction fromthe upper air connection
duct 18 to the [Thgemadiy agidriae@tiom dictthe megces adfasréangnspdéhehe
reactor 1. ijrfrendepenidigualhdp A8 desi gn x%etegegt&eﬁen&%yuagt@eans 24,
air flows through the m xture of substances received in the reactor 1 from
bottom to t 8FtELTir 3 FBPF G tidif IRFAIRST Pt s hPEeVOR. agésPdPAg to Fig.
1. 30 The fhewiakd ¢aehiany UrHed hakesipl aoe dubdtendés echbondahqgaravity,

nanmely, fromthe distributor 20 disposed in an upper |location in the
reactor 1 tORAPGSCt REPSXMYEES35 The | eaching fluid exiting fromthe
reactor 1 is treated by neans of a sewage treatnent device 26 rr\ i..Viw

12 (anaerobic filter i i.n I il.d . f ol i .and t hen
recircul ated tok%hg %ﬁgﬁgﬁéu?§%n§0.m%ﬁgrgg%?éﬁghggggﬁﬁépdkg%%g&%fgge fl oor
8 is withdrasnrscusldfdséhakche paeceissl o8 thig quylentheonli sBiharger nfens 6 and

ei ther 13UpPPh{8dot 95 Ur LRAT tRECMESHENY A IRIPBC 30 ek tYF N, recycl ed
to the charging neans 4 als circulation material 32. The separation of the
di schar ge nBtBFFances Payobpr gHieed3dnaferetedifday f£iq dhendiierture 19f 32

takes placestbsesgbed Buttabks apPgat-heneng aeans 34 which may, for _
exanpl e, have the formof a slide gate, trap, distributing guide etc.. i

e., by means of suitable adjustnment of the 15 apportioning neans 34 a part
of the di schar genreti€r i adiv2Btaqyohe deceélephahed bt @hlehdmeattian 1 al s

[ | at.i terial 32 and th ilized f [ | at.j f th
i xt Ur 650f UbStAPCB L (TRELFBF GEcBler BT RASEh Shrorogicalts e |
deconposi tifoml l1@imy, cpreidatedgeaddd omepast obf thke imventiierofarsubst ances

i th the ai | , . jnt roduced
with the aldoofs 10 COIVEYIDIBANP poNGRY LB SERLALE  IOLEAYA At roduce

into the ci tion nmaterial, ces of thée mxture
subst ances WiBxgiref orned and particles are separated into fibers. For a
better understanding,.the above descri bed single conponents of the device

according to the invention shal]l now be explained in node detail. 30
20 Fig. 1 is a sectional view Oof a reactor in which

hydrolysis of a mixture of substances containing organic

constituents takes place;

Fig. 2 shows a reactor for performing aerobic,

25 thermophilic drying;

Fig. 3 shows an installation having a plurality of
hydrolysis and drying reactors in accordance with Figs 1
and 2 arranged in sequence;

30

Fig. 4 shows a device having a plurality of reactors

for hydrolysis and/or drying arranged in sequence in a

common contailner;

35 Fig. S 1s a topr view of the device of Fig. 4; and



-

The incoming mxture of substances 2 has in advance been treated E
mechanically in a known nanner so as to have a predeterm ned nmaxi num
particle size. This processed m xture of substances 2 is supplied via

sui tabl e 35 conveyi ng neans, for exanple conveyor belts 36, to the charging
means 4 whereby a distribution of the mxture of 13 substances 2 across
the reactor cross-section takes place. In the shown enbodi nent the charging
means 4 includes a transversal conveyor 8 whereby the m xture of substances
is distributed iFidshe fplam@ of sidpawk hgeandt i ne5eabvdaneverssalf direction
relative tothe pl,ane of drawing, and supplied to the reactor 1 by material
hoppers 40 which are distributed over the cross-section. By actuating the
material hoppers 40 or the 10 transversal conveyor 38, the mxture of

substances 2 is i raduagd,d qntct@ewa&t&gralml exbaxgﬁﬁnESQntehgrocess

practically yers 42 are arranged on the sieve floor on top of each

other. 1% Tﬁg'ﬁ39|%ﬂY9ﬂ£kﬂﬂ 3pdft ?mﬂ?¥%&@o?°i F@rEXFBStQHtsﬁgﬁathat t he

di stri butor p%cfe@s tb@:dc&&cirngtg/f |tihé3| aérch@thﬁbmygltshQaI@utdblrmt erial.

The di stri but.or for exaq$ {glsent F %tlp C|ty of spraying
heads 44 dlgﬁngﬁPﬁﬂ ) SEREFBNPLRAST By & he 20

| eachi ng fl wiedchey beum:thdhﬂﬁhbIwmmngﬁneamslgubyeanthe topoodle | ayer 42.

I n she enbodi I se t i g ) the form
of a horizoﬁ%gﬁg%onggy%r%ﬁ?ﬁi&ﬁ%ﬁﬁﬁ%o%ﬁﬂl{l %égﬁggéegﬁggggée r‘Jﬂt ontlayer
of the X xt Ghe mﬂX§um§t@ﬁb@mhsaﬂnQﬁﬁ(notb&epﬁ@m@5$¢@o¢08tﬁay5b@ di schar ged
in a horlzomgggfdg&%?BEqu ¢ Ng LERY, tﬁg&édggioé gpgaghgcharge means

6has the form Scraper cr| or exanple in WO
r 30 95/205Batapr.TRBE g esrmdthgrers Glfr§‘~&?r%tﬁﬂv¥e%x€a¢r%‘ll§; éapl oyed in

sewage sl udgﬁaafﬁtes, 1BORBASEHRY 4 NEAd atﬂlmgteté‘al apgdses e knagwaehsgm the
prior art, so that only the essential Ccomponents shall be’ described

her ei nbel ow’a85e| t&eceor dance with Fig. 1, the sliding floor includes a

pl ural hty of conveyor wedges 46 spaced apart in a ' .yn.~f~ 2t B,
14 horizontal direction gVIEMI Fig. 1) and arrag&ﬁf on a thrust rod 48.
The thrust rod 48 nk§26E ﬁn%eaerEFEHBEQI 3 F15 N r 8% 52, 54

in Fig. 1 wth@tthheamdteflalhydbaslBéseyhbﬁdeunEGm&@fﬂﬂﬁarﬂher 5 drive
means. The ﬁéf% n§g139C$§SeFPP8ate nveéces %§Iép f Q#(g «ihe discharge

openi ng have orm o Sr'eas the Tear surfaces
are inclineksurfaces 58. 10 Through correspondlng control of the hydraulic
cylindgp 50 the thrust rod .8 is periodically noved back and forth, wherein
during the novenent of the thrust rod 48 in the direction o. arrow 52 (to
the left in Fi ghe)reaRier xt Uk ECReTr sEBSEarebd Yof St Re SIt&REstOT ayer slides

upwar ds concrete container that is supplied from above with the
mixture of substances (residual waste) in the shown
embodiment.
25
A substantial proportion of the organic fraction of
the mixture of substances consists. of short-chained
compounds that are mostly absorbed oﬁ a surface. If this
surface is surrounded by a flow of warm watex, primarily
30 non-soluble compounds are also,hydrolyéed and washed out.
The hydrolysis degree depends on the dwelling time in the
reactor 1. The smell-intensive components of the mixture
of substances and the hydrolysis products are well water-
soluble and may be washed out. By percolation one
35 therefore achieves a reduction of the organic matter and

a deqggdorization of the mixture of substances. Together



15 along the inclined surface 58 and cones to lie in the space behind the
respective conveyor wedge 46. During the subsequent return novement of tthe
thrust rod 48 in the direction of arrow 54, this material is carried al ong
by the vertical surface 56 and conveyed to the right to the 20 nei ghboring
conveyor wedge 46 or to the discharge opening. |.e., the height of the
conveyor wedges 46 _ determ nes the height of the |ayers of the discharged
m xture of substances. In order to naintgin the extracting conditions in
the reactor 1 constant, the 25 | ayer thickness of the discharge materi al
about corresponds to the | ayer_thickness of the materjal supply, with the
filling hei HFPHQQ%N%%%Qﬁﬁ%%rﬁ%ﬁﬁqﬂﬁﬂfQﬁﬁﬁﬁHW%ﬂq§ to%%?%n?gggo As was

al ready nmenphenredlats bhe duirsélermdreardarafidde il scitar gecadteri al 128 may be
recycled to the conveyor neans 36.qr .directl t he chargi ng. neans 4 as

| notul at  onCHEEER AP 8 FEurR O atadih S5 Wi FPIHAIET Uit 18 al so
possi bl e t odesdoaitedf inheéhdi sehaege d8sarated alox28 clasely cul ati on

mat eri alg 32y,.i-0;WL§R,case the m xture of substances passes through the

reactor 1 15 several tines and is only discharged as product 30
followi ng, for exanple,-4 runs. The sieve floor 8 arranged underneath the

di scharge 5 neapsrénbhapedcBeshishzepZosekecked as addunrctdu vy the
conposition and PartlcEe shze gf tRe nlxtugg of ﬁugﬁ&anceiwéo be processed.
The constr uREPBh 6« t KBETRPYsERRoBRYEIGRACHEMARE Ic GERST Uedire¥6 s

sel ect ed sushtihatibheisi enhahtedrbd iatenedfigdnby thiee bHteRtigX ocati ng
nnvene?édof t he scrager fl an_obstruction t he meshes nmay be

ot PEenar 58 serabelbiR PRUIFPLRERY] RoeiBt

preven ) e ar I res SIna move of | ayers of
t he m xt ur eoxdarsidiss apegsnfronexopete broenmytbdst whaoophspletreactor 1 in a
vertical di i (H ) S At k.an , air

conveyi ng %ﬁ%ﬁéﬁ%ré&’ %%ép?ﬁzm¥%r%10é8§g¥ggeg%kgoﬁgpggggg,Eég?that

di fferent digladeibrgeofhemr flow may be adjusted in 20 the reactor 1. In
either case the entry and exit ranges of the reactor 1 are selected such
that the air flows through the |ayered m xture of substances while being

di stribated ovélEHY SRTTLLF RN or2RRIYE- kY i Oh. tHRi 31GFF flow is

}lnd! ga]g Ied bs}(ﬂ%’ﬁi}ﬁﬁaé L@%w’ t%@cazﬁd,emﬁf&nt%fé ODiBérE}:Qd il:hﬁ‘Ehxe a:r;eagclhi ng
ui ows, .t hr.ou e | ayered mixtyre of substapces.al qng_the.solid-line
arrows fr or‘f]lltsd:ﬁ’a't’ggecfi)tti‘%ﬁﬁ St st,Li‘q aloeeai’f:s}?l\?rlﬁ gf‘@h‘ﬁ'r cgﬁgﬁt’f@ 1S™to the r
30 col | ect avakH} tgiranteghirddieies izevemarfd anirf thed hehicdesnt | €hehsagef fcuimek 60 i s

wi t hdr awn %hg_the Xit 16]§nd Su lied ta th Sevage treatnent devi ce 26.
The | atter “conpri 68 &8-Sy et &t ' ¥epit ator i n WA Chof or ei gn mat t er
64 sucdP as, for exanple, sand, pebbles, suspended 35 matter) float matter

etc. are separaheq llenpdGhhedi® QIR JBIARINEERH @l OF Sy Nay,; tAE exanpl e,

conprise a settling ) o )
charging means 4 is positioned at the upper end section

of the reactor 1 when viewed in the direction of gravity.

25 In the lower range of the reactor 1 at least one
discharge means 6 is formed through which the processed
and biologically decomposed mixture of substances may be

withdrawn from the reactor 1.

30 The reactor 1 moreover comprises bélow the discharge
means 6 (representation of Fig. 1) a collector 10 which
is separated from a reaction chamber 12 by a sieve floor
8. The discharge means 6, which shall be described in
more detail hereinbelow, is designed such that the

35 mixture of substances resting on the sieve floor 8 is

discharged from the reactor in a layered configuration,



tank and a skimmer for separating out the nentioned foreign matter 64.. The
| eaching fluid freed fromthe foreign matter and 5 contai ni ng coﬂldﬁﬂhﬁhﬂ
or gani ¢ conpounds i n agueous phase is then supplied to an anaerobic
fermeter 66, for exanple a biogas or digestion tower installation.

Met abol i c end products produced in this anaerobic waste water treatnent are
met hane and carbon di oxi de and in some cases snmall to anmounts of hydrogen
sul fide. This biogas obtained as a deconposition product may be converted
into el ectriendythBadoreRings Qfi 1Al & I vee k-i3Rte *f@‘?ra’l‘eﬁa’év\er stations. A
part of the grergy Leeewered fromthe biogas is returned into the process
of the invention which is thus largely 15 self-sufficient as regards
energy. Prelimnary trials showed that in the treatnent of one [netric] ton
of suppli ]§d6hguE€1\hh@I dowggt:eoragpr Q&mn&@xlim;@c vJéiith@g: heags lr}g%miﬁﬂgqsgy
content o ma e obt.ai ned. .In the abov escribed_enbodi nent a
conage wat erRG | 11 CANoR JPARRING Sdwil SOF B Khe HediEo] ARSaaf

al ternative,thderégacbirng hhoittler ghtr aosmdae i2m idwear pos adedl Anto an

exi sting sewage purification.plan ar i_ntr ced directly into the
sewers, or:ﬁ%%ﬁ$%£ﬁt%ggﬂ%tﬁég“f%%gfﬁéh?%gfgﬁ.%ngSFﬁ%%Supply, fresh water
or industrial process water or weakly | oaded sewage water will be used in

that case. 30 Thganperobigyf efgeqt SCJa\%%ri)snfs%b! eued JJmRdi At £ly by a

two- stage aerobic after treatnent 7( erein dlqgftlon process water from
the bi ogas iHSREA TRt PBNOf SERADPEERBACE GORS LA LEN TS &t Rt MFtwA i of zi ng
the residualsyathndds angd pelr 98e8 theelefchaire@hroughbapandi ng on | oad and

| egal regulations in force, the | oaded se e 72 thereby produced is
suppl i ed toQ%QQF%QEEO¥r%%tﬂ%ﬂtwéFﬁgéaUP & g@Hﬁ%ytgﬁtﬁﬁéﬁbééﬁrﬁ?Ft?ﬁ?semer

system The dhagddedf laligimprified EDowhpanageheatr Bhel @iccd stage 70 is
then supplieq to the reactor 1 by.way of the distribu orégo. As i s

i ndi cat ed i F3§ FE2CLQE phrif afn ¥bﬂ?%ft?ﬁér§?gggﬁi8ﬁlgr& as SNt ¥t may be
suppl i etls di néed Iheddioimg hel ahaeqabhér§ eiAether rafigkoofhehdi sixiitouer while
bypassi ng the 2-stage aerobic 10 biol ogical stage 70, in order to exert a
catalytic influence on biological deconposition in the reactor 1. As a
result of the e denvagerent ook iontducheld nienthen inside the reactor

L aeroblc Bughl i d@iPSor X 20 10 L0nA0-BE6 0D En. LAY TR ihheal | ng
occurring as a result of the air”flowng through the m xture of Ubst ances
2 and the hBgR#iSt g4of DEpendiaqren othe et dgee’f wkhehais senysYd@®%y way of

the | eaghi ngehhidi d.rather@ipidis el | sa of 140291 SR CLABE hBked @igPl it 20
open and the |iberated organi ¢ substances are_dlscharged by the | eaching
fluid. DecoffBEFFidfRTod I it SratRRe Rl 31T sCHRECHACPHEVGTHe WRaRd, to
the aerobi cadetowpayi i@ afeudieseauditeadt o 5f can bone Cuppee €42 (carbonic
acid) and Ogogﬂgcggg%rd%%QQIs to the lower air connection duct 14

may be adjusted inside the reactor 1. I.e., depending on

25 the design of the aix conveying means 24, air flows
through the mixture of substances regeived in the reactor
1 from bottom to tep or from top to bottom in the

representation according to Fig. 1.

30 The flow of leaching fluid takes place in the
direction of gravity, namely, from the distributor 20
disposed in an upper location in the reactor 1 towards

the exit 16.

35 The leaching fluid exiting from the reactor 1 1is

treated by means of a sewage treatment device 26



to | eaching out of the dissolved and acidified organic matter and I enpygal
by way of the leaching fluid. Due to the aerobic, thernmophilic reaction and
t he sinul taneous deconposition of the organic conpounds,the tenperature 30
in the mxture of substances rises (to approx. 40 to 50C, for exanple)
during the extracting step. As a result of this tenperature increase water

vapor is liberated, which i= discharged via the supplied air. -This water
vapor di scharged together with the air Ry be 35 supplied to the above
descri bed sewage water purification as a condensate. - ,_ 18 The air

flowing off fromthe reactor 1 is laden with carbon d[odeE as a
deconposi t i den@eothizic afidl izt h déwcwdred vapoerpr ddteed by tthe heating. The

exhaust air &ihadenm th, Orgpil C-LOMRONEIESaMBY BReSHRBL-E, k0,8 Ry of il ter
wherei n bi ol ogical cleaning by neans of aerobic m cro-organi sns takes

pl ace. As a leaching fluid initially pure water is used) 10 which is nade
aci dic by salts Tthes s@isiethed Hd 310 i@ raefidi £1 édveat 18oE &0k 5owi RGd-em
startup of the jnstallation and obtention aof nearl séationaré pracess

par amet 6t 5. SThE LSFTGHE S RAHT et 1 2h T T viater ALARAAEES PERER Ag of

sol ubl e or gandc g iithefrgatipp1li%ds wes tfanadseansroee es i sgl abl 8 pavBycacidds. As
i's noreover repr.esented in Fig. 1, t m xt ure. of subsfapces 2 | ocated

i nside the Péacﬁgr%frFs §Eﬁ?§%f%dt¥%Jgﬁ1e§#ﬁﬁ em %ﬁ %%sgdﬁzsto t he

reci procati agrepleteen oRt2@itfie 3@onihorsepaitpsidd ahetkbydshehrrge

transversal mQEQr&Q"l‘QE%U%%' heet ale éﬁ/@%ﬁf’c&i‘é@iéﬁ%&}%ﬂé@ of
subst ances and possi bly ornéﬁ fl ow channel's of the |eaching urd and of
t he ai 0r e3destke§eR1aThe thEgHThUde SHH taRdee FRPVEELIORIRRsTERBE 3fch as to

be 25 capabjgieh 613?'[,r;Q}:S&*nﬁxhﬂéi%_,CB&W't%@"Ebﬁmld\fl&&’SsPﬁdé hgaeae hand,
however not to result in destruction of the |ayered structure. . In the
enbodi nent FE%PeséhFEHlthFPQ.9Y1@ﬁe§écpulses 30 are brought about by the
novenent of the scraper floor; as an alternative, however, as is

represented in Figs. 6 and 7, addition means for i nduci shear forces in
the mxture of gu%staﬂ¥e§e§nﬁn8 f8?1g%@b?oﬁgﬁﬁsﬁﬂﬁﬂghéﬂiéﬂganight be
enpl oyed, asppeptesabhgdmeanki gs. abpand of 3he dikkHaoldeowaigeriwel abdve

descri bed r SiS.. | oW ng c itign _gf.t #qu
constituenpégégégeég?é%Fﬁ%ﬁggg ?ﬁ%getggngggggg%ig'nghégﬁggg t %Pleaching
fluid) the wisehbaleldPaerdimhy28heseshpphitédireda fgnyiimpaBiiatteen 2fwas
found to beck?%ﬂﬁia‘é&'ﬁé' fagﬂﬁéﬁéﬂéﬁgsahé thus ¢by Bedakses dilafaas aerobic

drying, for the residual humdity y then be-reduced at m ni mum ener gy
expense. THEL?1g@icrl oBeeompP9FhEi®Ray be effected, for exanple, by
interrupting the supply of leaching fluid [0 through the distributor 20, so

that nothing but air flows, through the m xture of substanc 2 follow ng
Hlafing d?/v{jf :

hydrol ysis. As B re<uf H DR EhRE hbhf d™d7%tdfe O subst ances 2,
further aersatbatadecehpebthidne odid hef ashgetoavayliall eeaarshosheamt o car bon

di oxi de ta@%%égéﬂ§%e moreover introduced into the circulation
material, so that surfaces of the mixture of substances

25 are reformed and particles are separated into fibers.

For a better understanding,. the above described
single components c¢f the device according to the
invention shall now be explained in mo#é detail.

30 "

The incoming mixture of substances 2 has in advance
been treated mechanically in a known manner so as to have
a predetermined maximum particle size. This processed
mixture of substances 2 is supplied via suitable

35 conveying means, for example conveyor belts 36, to the

charging means 4 whereby a distribution of the mixture of



1S Moreover, simlarly to hydrolysis, the m xture of substances .is heated
due to the microbial conversion and thereby water vapor is discharged by
way of the flow of air passing through. Due to the aerobic deconposition of
the carbon arid discharge of the water vapor, the residual 20 hum dity of
the m xture of substances is reduced) with the desired proportion of dry
substrate being adjustable in a sinple magner through the duration of
aerobic drying. 25 In the above described enbodi nent, hydrolysis and

aerobi ¢ dryishghsta@iddil® RRIFI IRt Nda st NPl Erb8aCt Ot Loni tBx)st he reactor
1 may be useg both for dryiqﬁggnd percol ati on wi thout any nodification, so
that a sinpPea&erudfurdothae isiedingitonthe SHRIFLAI 8BRS 4n

a:c ternati ve,igictlu\aeu;l Y hz&a@m&d ifda tcﬁgraféy&ﬂges d(&m'hsém Hﬁ}ﬁamzéammc'ﬁheer e&ct or 1I
of Fig. 1 a r._in accordance with Fig. 2t ich_the discharge.materia
28 {1 om t haFRREPBERE e SO e o At oA o FSEREo S8R A |y has
t he san® coastraosversad dieacrdciorrel aofive gco 1)he . plabhdeofi Birawangf,

subst ances, _j ' e .the, ~f|~|~ Lsl.~ S erihal 28, is

i ntroduced 3%@ %%ﬁ’%ﬁ%ﬁn&t"n&é‘ﬁs A% 05 Zl é%t"ga&n%{%?%%%%\%ﬁ fl | ock
means, and WBifbwang cdaspirabuadesecotsirc tdyeyignpss shalehemged via a di scharge
means 6. Other than the above described reactor 5 1, the dryer 74 has a
plurality of air connection ducts 14 arranged a-hove each ot her

per pendi cul ar | yBYo2€hB2pLBAet6P BRARKAGL $EODHFAS t4fe o rthy be injected in
sheet hor m cfhgsdeysaY abhwvelBrt 8BN, tMRY Mi&ktAidest idusotiess! swigr in
paral lel flow w |l ow of the |0 nixLur§1of substances and i s

h the.f f
accordinglylgﬁﬁﬁé?gagaﬁﬂtai§EﬁaF§@thﬁr&udﬁ' FLEhnetl ioirlduct s 14, 16.
Qt her than phecttasldy aflkiygrslaezt AeedayeangedlorFithe s 1d8as ADborngl ude a
distributorogo for the agglication of leaching fluid. In the aerobic
dryer 74, in t%ﬁ%,o artral °F8Efrcul ation of the dry material 76 present at
the exit fromthe dryer 74 as circulation material 78 and/or 20 discharge

of a driked pro i royi or. JThe mxtur f .subst to be
dried %gsses tﬁﬁ%%gﬁg%%%ng %¥§§$g7é,ogn5 eaﬁ F%ESEe e%%b?%ﬂ?%§§§?ayered
form with s¥nndiat ofpat d bt bebugosupPr Essetdhby lehehing fansiverisal and

| ongi t udi nalodQr&esaiappl | @ | ﬂumgmseéﬂgi . Prhaed; <221 Hlics 25 aug, process

m ght, of course, be carried out by neans of two reactors arranged in

sequence i F¥c ORI MEPSERY. a Mubk iRLAGHEY| 9§i SPFAYERG higads r¥hact or
t aki ng pljaféﬁdﬂﬁimig{'ecs%d’élﬁgtlfé rré@@td}?agfbég-ggdtﬁlon\{memé&f‘el H_«,nfttﬂae
secon ownst ream react or nly.aerohic dryjng 30 as a.result

Supol yihg AR A ety 58 Y ERREb S SR b pRBRE SuR A e et e
reactors | &opblmst Addyermexdr dance with Fig. 1 are conbined with three
dryers 74a, 74b, 74c in accordance with Fig. 2. 35 Accordingly, a conmon

conveyor means 36 is associated to the three reactors la, 1lb, |Ic, whereby
the m xture of In che embodiment represented in Fig. 1, the

discharge means 6 has the form of a horizontal conveyor
25 designed such that the respective bottom layer of the
mixture of substances resting on the :sieve floor 8 may be
discharged in a horizontal direction. In the represented
reactor 1 the discharge means 6‘has the form of a sliding
or scraper floor as described, for exa@ple, in WO -
30 95/20554 Al. The like sliding floors are, for example,
employed in sewage sludge silos, composting installations
etc. and are known from the prior art, so that only the

essential components shall be described hereinbelow.

35 In accordance with Fig. 1, the sliding floor includes

a plurality of conveyor wedges 46 spaced apart in a



LUU: 21 substances 2 may be supplied to the single reactors I'a” #m |c.
By neans of suitable apportioning neans 34, in turn, the flow of material.
to the single reactors la, 1b, Ic nmay be adjusted. 5 The di scharge nateri al
28a, 28b, 28c fromthe single reactors la, 1b, Ic may in turn be
recircul ated by way of the apportioning neans 34 als circulation materi al
34 or, in turn, supplied as product 30 to further processing, or 10 as
di scharge material 28 to the aerobic drying. Herein the discharge materi al
28 fromreactors la, 1b, Ic is supplied t& the dryers 74a, 74b, 74c through
conveyor rreaxgs 84 and S#ltabl e apﬁor.ti oni n%.rrean§ 34.. 15 In the schematic
repr esent at i ‘97 bFORhet i ASFEFFAPPonVii¥alEof ddncd! whr BErgangsd qn @
furthernore ytnvddetbd hag . t hige ntXtuse pbdsabsthapcke Roivedal so supplied to
drying directly, 1i.e. ile bypassing the.r ors.1. is_is.the case, for
exanpl e, Merne‘%l%rorﬁ?%%e of ‘és{%f)% %%ge“s'lgﬁ %?%é‘é’ﬁt 5%{|'r§gd§}n, Aéifidés a
consi der abl evigrtopore i aid of £ da yhrgdibast e esy Sondaat SAoocnrpsemgebtha@shi ng t akes
pl ace. The q¢j,sqharge . pmterial fromthe dryers 74, i.e. the dry material
76a, .6b, 76¢cis then either further 25 processed as dry product 86, again
supplied to drying as circulation material 78, or supplied to means 90 for
dewat ering and/ aheC FRAR! | A B dﬂ“&[éﬂ’éibx?&@%@f OfbgGe884630athRgmeans 90
is also used _for_ further processing of the discharge naterial fromthe
react or s/ dr f&es HEGHETsIf QPSHIE dJeve the g Rhnteublaay, spsfasgsnpl e,
h?veht he fgrsm,ohlh@rre@g rtllﬂ!égreﬁhr Esﬁ.dfﬁé&fdseﬁfeldfﬁliclgiﬁéﬁ §@rfaaésassabr eisgl t
of the C ical ,action and {.he heat 3 ener,at the pressure buil dup,
furt herl HowdPaPCRg SPrERRiris ROTbHiz) f20 i T ARt LBBe T LREESE ace.
22 Inside t he mhenshe@istthercek trBaditse parmisidiicad l Wasieved balfkisaed to a dry
subst ance ¢ t > %4, | ref ' 90, nor eover
contains a gegﬁ?gh-%éfzfgg%agggqﬁ e%él%mﬁ{aoﬁgegnye%gﬁeﬁ?éac@gﬁfgﬁgpvg?e%%d
materi al Trap bbepdlirecsdonHereiarrdensi2t i @ dthel I2fy M dregatihi bed. The

energy eXpefﬂ§§t{1?E BEOAUSISRA LR Rl LeleS 13RI § HR 20PN e s LipRirdbe
energy content of the pellets when ore assunes a nean energy content of 14
10 M/ K$ Dependi ReoAncRdngdsisyrisret B8 AB&nSCIGS thee ddshateridte fi nal

product 92 gBycbepphesanthas raspekkele bbh%%xonvédggeam.hejuleﬁ@ag&@d

form By the above 15 descri bed process _steps r oduct be produced

whi ch cannof“ﬁﬁeﬂlﬁ?EdrﬁgPFﬁeF"f’vﬁﬁgnﬁooﬁr %&hitﬁﬁg g ;}Pey ant 'TBEE

char act er i zétir&yt Aohavgeaptopobti, onhat dayesubidt dscearwtierdeialartg ilsy not
necessary to_enploy.thernal .ener frgm t.si.de r_dryi i n.,contrast
with the kn@jm% \é%r%%%% sggrfrﬁce:emga?e?flgl Cég\%ﬁ?’ggel&gwt%% trﬁgﬁﬁ%do&l}%e means
90 mayZ2be subjekheding sabseyaenvedgyi #§ by Reatbeodisempests ng or belt
drying. Co 12 .al*YePPSEhéoﬁéi Bt 23 "BRePEBULRYSLY Wepidaecled after a

mechani cal - pi ol ogf cal treatnent of waste_in order"to attain additional
deconposi t iSHF M PRgRAnt e e tghtl ohnthar JrHETEF OfhEhee ddredharaatiue.
Post - rot t i ngti>Byrd esfi sxbtekecebaceni Sradrexpomednphtin Hhe proportion of
bi ogenic material js . .

extracting conditions in the reactor 1 constant, the

25 layer thickness of the discharge material about
corresponds to the layer thickness of the material
supply, with the filling height H accordingly remaining

essentially constant.

30 As was already mentioned at the outset, a part of the
discharge material 28 may be recycled to the conveyor
means 36 or directly to the charging means 4 as
inoculation material (circulation material 32). In
principle it is alco possible to use all of the discharge

35 material 28 als circulation material 32, in which case

the mixture of substances passes through the reactor 1



30 sufficiently high even after percolation, so that the rotting b
tenperature will rise to 70Cwithin 4 to 6 days. Wthin 10 to 16 days the
residue thus treated attains a dry substance content of up to 80% As waste
heat for drying of the percolation residue would be available in 35 the
above descri bed process owing to biogas extraction and conversion into
electricity in a gas engi ne, a space P15r1 . . .l1.Y 23 saving drying
process may al so be enployed for post rotting. The arrangenent represented
in Fig. 3 i seehect daiditesvend a. comiynudiuschpegati ap psodesitr e At hi gh

t hroughput s, ¢ be, e ded by addi ng further nodul es
(reactors 1, dltl%é”}rls é&t T%Pang%nveyl négﬁgans 36 and 84 and the
apportioning 10 neans 34 (material deflection) may be controlled such that

the order of Ch@H@'§&e¢€ﬁ¥36623é”af?&ﬂggh(&ﬁééyhéétﬁncﬂgtéﬁb%ﬂhfgethe
single reactors ers may he ch ang%e In any desired 15 Fi

shows anr® e feiesh ot e?eb%cﬁi%ds%ﬁa?af-éﬁcf-ﬁpél ofr éé‘&bhanbers

or reactor5cba1pob11)tllo@1 Ryhd \@Mélélé)ﬁzé\%f sthd hgsetGhanbers correspond to
the neans in accordance wiith Fig. and in accordance. with Fig. 2 wherein

the hydrol y§SPOSERRLES 12 bferﬁﬁﬂcce%ﬁeﬂ ng P RS bEUEEFPReB8oliRe To the

ti ght cont ai;nem%mdcqmma:@fvm dﬁ?ﬂf’éyc&@ wéd@§§04isa§§dsh§ﬂ@t@|é)d t he

m xt ure of sutc):gl %ﬂc to .be pr cess edis %dl? I;éhe cont ai ner 96. By
the common 25%Covéyo ﬁefﬁ? tlucfe ntBE is guided via the
appor t ildni ngeneanrscaltmg alcxvreamlremefaltrmarme;apeﬂ%lmrngsohehhor pnof a

di stri but orogﬁgggcwohhgfslg%\gn ?gﬂh ’Fa{}{ beﬂc}ﬁ:é\%zg | ncl udes.a materi al

chute 40 which i s novabl e acros re 0SS sectlonal area of the 30
contai ner 96 by nmeans of the distributor crane (transversal conveyor 38).

Hereby 11 1S SnBMpEdehnal stig:Rar birahatRaasy iouls 160 flFefigALal ner 96

may be charged wi | ayered m xture of substances 2. D schargi ng the
treated ni xhréapersupét §h€e§‘1€<§i1§€h§|fg§%téﬂ%s 2fs¥cesrr t‘emg/ FatepEEPM76)

takes placethrouh Bhé~rd4ctBr-oughnaadiechaga EaRs-tG M chidgayy)for
exarrpl e, be designed Iike the onein Fig. 1. In accordance with the

variants represented in Fig. 4, it is also possible to forma plurality of

di scharge neansa$ayvadbalbeatip dehflishall ¥oadkacene alirangei®Atindg the range
of the floaqr of t cont i ner shown enbodi nent the contai ner 96

has the formmor: Y p %V%hﬁﬁﬁeFoﬁ?‘yg‘? esPn&d SRAEH T’ cBhnecti on
ducts 14, Ithawi Qlilffmtqnt héimectionaeofi enrdidbwl Hagr kengetl wit¢dpibei ng

shown 59 1G1d Grederdp NI 8 Vé‘igséfr c3Se"ehb e g,]ttfé,s ﬁd‘)\éﬂq.d xtah‘?:% ed he air

is guided to tree mxture o tances in par ow Oor in unt er =l ow.
The cont ai i T8 ieprEtonfl cate seelarsedbeugbsitinéd the @imedchdrs having a

plurality afhRaidH %h&hﬁé@@féd MR hL8Cher shHkyYahSeleRmasentrdidy 15 Fi gs.
1 to 3 may,..of cqQurse, also e designed to include a pluraglity Q@ Iaterally
adj acent mQ%ﬁﬁﬁiky ,ﬂy%g the entire reactor cross-section. Thi

air flow is indicated by dashed lines in the

25 representation of Fig. 1.

The leaching fluid flows through the layered mixture
of substances along the solid- line arrows from top to
bottom aud enters, laden with organic matter, into the

30 collector 10 through the sieve floor 8% The laden
leaching fluid 60 is withdrawn via the exit 16 and
supplied to the sewage treatment device 26. The latter
comprises a foreign matter separator 62 in which foreign
matter 64 such as, for example, sand, pebbles, suspended

35 matter, float matter etc. are separated out. Such foreign

matter separators may, for example, comprise a settling



The di scharge material 28 may be returned to the conveyor neans 36 via the
apportioning neans 34 as 20 circulation material 32, or, however, bg::

di scharged as product 30. Fig. 5 shows a top view of the container 36 of
Fig. 4 explaining distribution of the m xture of substances 2. 25
Accordingly, the m xture of substances 2 is charged on the conveyor neans
36, for exanple a:conveyor belt, and thereby supplied to a distributor
crane 38 that is novable in the direction®f arrows 100, 101 above the
partition walls 98, 99. The distributor crane 38 carries 30 one novabl e or
a plurality of stationary nmaterial chutes 40, so that the entire width
(vertical Fi¢am) ao1d ehelodigal i hafea s g 194t | ehaapepsioneer ed. The
processed m ¥gHea Rf rsusdances is discharged 35 fromthe container 96 in
the direction of arrow 102, and this discharge material 28 is carried off
t hr ough .- r ~ m-uv,~ 25 suitabl e conveyor neans either as product 30 or
as circul ati on naher lahchdngTHa dial tfefedd fixrcanytos t Bsh- bk hattbe andveyor
nmeans 36 by a nveyar bel,t. and.then _once nore charged into one_of parti al
Spaces 14 1R AR CBracdl, e P ot < S A PBAeB

chi meys wasipr &kent sdpby itelde thoBee sniasmaddiee dtb it toe 1t he6 buf &r nekampak

t hrough the dig¢ e Shi -1Vp i

di spl acementgi %Egﬁéghgggaggfg’rtﬁgﬁ %%w%%g%t l%l\rlxga\s‘ﬁil(%%dqfé/n@ér% g?%ra?xll%n of
t he heap mat BFPaRCEEr PAEERCEAd 18e $higc BNGe D ich amfll e walepe ndr gt ®ant he

quality of thgemhXtHEReOhn8URaLBREESiIbRiBR RARCETSebnd heasdeatnipices thus
introduced may, however, sonetines_be .too weak for brlqging about the

requi r ed ‘necHBERIREF 25 R¥esRESY FraL1ge -t FBisuPiogasaRRainged 32 Above
descri bed r eastonipodit hénppepanttonagf beheotivieditled it ol esd @i Sy s then
increased, sQ % at_the sheah ggrcsz rgggired &pr terial deconmposition are
then introd@®d B52hay" of Ut hEPEGnVEG6E SV BRe iPETEr EGIEy g 20

circul ati on petterofil tB. eMétyyr especetred Ememgyhanthimetasr iiad mpentid ur e,
this variant.is. stll nt | rabl.e,than. th ri.or t

descri bed atlé%% %lltﬁ% s%f#g%%r}élf ﬁH%i i?g{'g?ggégea’g%g&sé% ittrll'léfsdglalt%eelr eact or
in ordei5Sto $enfosltlichenshaearrégaras. efheggxpenditure in terns of energy
and apparatus technol ogy nay be further reduced if the reactor/dryer 30

according to the invention is-designed in the manner described in Figs. 6
or 7. In the entthianragestridbky shrvRgsthat ol phet hEepteeedsodir was

infected i ntane hgndtat 1M 0K té ONs@hpl e 3Boli£aKS0E &a@teqrﬁgprox.

respect i Vel Yoo NS 528 Plnd B 'nlod LonPORECLECR UEhE F4,And

20 be obtained.

biogas having an

In the above described embodiment a sewage water
purification plant is associated with the reactor. As an
alternative, the leaching fluid might also be

25 incorporated into an existing sewage purification plant,
or be introduced directly into the seéwers, or supplied to
another treatment step. For the, supply, fresh water or
industrial process water or weakly loaded sewage water
will be used in that case.

30

The anaerobic fermenter 66 is followed immediately by
a two-stage aerobic aftertreatment 70, wherein digestion
process water from the biogas installation is subjected
to an aftertreatmen: for minimizing the residual load,

35 and nitrogen is elinminated.



- ~, _~irt~; 26 through the sieve floor 8 into the heap materialygbul k
material). In contrast, in the enbodinents represented in Figs. 6 and 7,
the process air is |njected through a nultiplicity of |ances 110

di stributed over the cross 5 section of the reactor 1, the nozzles 112 of
whi ch open into the | ower range (view of Figs. 6, 7)of the bulk material

114. The | ances 110 extend through the sieve floor 8 and the discharge

means 6 - in the present case the sliding floor. 10 The | ances 110 for
process air or pressurized_air a nnect d throu ontro valve
116 to a pressuB@prﬁénglgnwﬁ g geﬁn?orggﬁres§ﬁ?gsg%% %?or 3%0. The

| atter is cboadetiedetvaga G@nmbegsby pzzduhedugm\ﬁﬂpﬂii&ﬁf&@&h air or air
124 recycl ed, L pm t @%eggtt@tt%t sEhbe! beakieatibl abidilRidediy; Be, Laken Lo the
system pressure, 1.é€ essure in pressure accunu 1

contr ol vaI&@wenlsyatemcoﬁhécﬂ@écbéna éﬂ@éés@uééﬁﬂﬁﬁiJﬁbéﬂ§3£26r®hdcnay
thus i ndi vigiad by; bg1cephgal b@dlzotaeﬁnsapgmtegs% tr}@s&%tde/&t y1 ghe

openi ng cress-section of The control val ves glfgé be .contji nuously

vari abl e defRndPhgtBR @hetpiBEESE €Bnt £8I 1FeaR edsd 0t {59 ¢ her # essur e
of the 25 poeessi pfﬁéﬁuw gns asgaatnablproibesswat:@m m8sHE e in the
pressure ac 120 | i pLeferag y adé ressure of re t han
4 bar. Upons‘tﬁ%gp’t% cAbherFhy HF°R EBRt FBRYE 378 &Y &fcd 302
pressur|zexﬂfﬁurﬂﬁﬁtﬁmnWBlieohyp@esnngztheopeatagelaeambupmardly dlrection
(view p 7 ows thro b e In a vertica
dlrectlon a ?%ﬁglc 1 %%e?@hrgﬁ 89$%£Pﬁe §%§5g25|n5§51§% , 7 indicating
that the pmsd@unnzsﬂ erbﬂQEngC@ls@eQQm@@@téuOBSlnnthherea@msueﬂsal
direction. The bulk material 114 is partially whirled up or fluidized in

t he range through rc.., v 27 which the pressurized air 128 flows, so
that the surfad®s dfrahitltheah the fiod BARATIFR FeACAAECERENHE $her e

destroyed. iinv@nt iBh g dy %@dré%[@t%%wi ZeteAbhid RabtbalsdRdikatdang
novenent 13Q is generated in the bulk materjal. 114, whi ch noyes away from

the notzl ePLEFesf Wid s RRERAS étt%ﬂfﬂ@ﬂ%@%ath@gbamuﬁaﬂ@ﬂ &5 114 in

an upwardl y digsQid JE e 40 til it Wiaddugh nbive ek tuder 8fat i ve novenent
of the m xture of substances .is.induced, s that t he surfaces of the
particles SPESEEAFERD éﬁ&aﬁﬁﬁg'Pﬁéfﬁgg Fhe dASFeYTEr88 is i ncreased. As
t he pressushbedamdeé:yhmdn/msnaﬂjuutadthxﬂuax;oﬁtﬁh@ulkaqntagial 114 again
col | apses i th QRt.r Y re %§§ t a ear
forces areéﬁhgrOduggﬁltﬁtghF%gJ%%%k%%gfgtla mhlc ?gsu?g bﬂlrigpeated
15 ref2dr mabpen ehd trdes drifreoms esh drigandes twsttiagic e ahandgssharged| aden
air 123 exbg Rlf hAMENQ S @aGhQy. 1 is supplied to a biofilter. OQwng to the
injected pressurized air,” basically two 20 effects are attained. For one
thing shear forces are

Decomposition of the organic materials is due, on the

one hand, to the aerobic decomposition of the available

25 carbon C into CO; (carbonic acid) and on the other hand
to leaching out of the dissolved and ‘acidified organic
matter and removal by way of the leaching fluid. Due to
the aerobic, thermophilic reaction and the simultaneous
decomposition of the organic compounds;'the temperature

30 in the mixture of substances rises (tofapprox. 40 to
50°C, for example) during the extracting step. As a
result of this temperature increase water vapor 1is
liberated, which is discharged via the supplied air. This
water vapor discharged together with the air may be

35 supplied to the abcve described sewage water purification

as a condensate.



introduced in the above described manner into the bul k matreri al 114& on the
ot her hand the process air required for hydrolysis and/or drying s al so
supplied, so that the introduction of shear forces and feeding of process
25 air are practically conbined. Mddel calcul ati ons have shown that on
account of the pressurized air connection duct according to the invention,
the, energy requirenent may be reduced by up to in excess of 500 in
conparison with a conventional reactor including ah agitator. 30 The
process control 126 and the control valves 116 are designed such that the
pressure of the process/pressurized air by be varied over time, so that
for exanple over a predetermned tine interval process 35 air only having a
%O\C/iv plressure (0. 5hbaa1ri smupﬁgi edfwhir6h thHer equicked florlsdrl)éid& Gfith

ydrol ysi s,

not r sult cansi der abl e
oE T odet | orC T SEReaF SR 3 e ca5! it B EREDBRE F L RE: BFPARCEL A DAt L ot he
bul k hei ght @mderheagualprydotedhbyntheuheabingub?haneahmusdxaxwocessed

pressuri sed Alded Sul PRNOLILAED! LbdineRe sURRYT 80 ghipdigampaca vely ni o

pressure (> 4 in ord toIn uce t ove d shear farces
and avoi d a Bipfktten Wheradnneielogheal afieaning by miensulotfi pdwihic of

pressure Iama%%éubgééhfgmgh@hkégmﬁfgcé may al so be controll ed
consecutively, so that an "expansi'on wave" propagating in parallel with the

pl ane of drawi ng or perpendicularly to the plane of drawing in the

repr esent ation agey didig-Hindi ﬂmlcﬁ ﬂ{\ﬂ:ﬂamsﬁiré hewb_leb tBeykulk material.
15 £gthe re§b the nmbod] corr sponds to the

b re ese ed |g é
above delcri t3c %3 Y ¢ 7P oYe U%BFéHEeE gis
|ntroduced|aﬁﬂmhﬂuaﬁnﬁﬁﬂmﬁnﬂ_ﬁgﬂlmnang ﬁHEasﬂmw@mpgoﬁeahs 4 fron1above in

a layered 2 f tia n {es t atter, with t
| ayer ed strg'%%#%;#%§é§¢n%#éi(5#% 6&fal y unc nd%§ dh%n?gytﬁgogﬁﬁply of
pressuri zed paivamsteshe 'Irl&m]tllgi'g‘— @mﬁdleﬂldammq:n zf i ome ofathe bul k

mat eri al . nghgﬁ%gsgeégéﬂlﬁd.lﬁngo oor 1c5 tlt}%&r#i% tﬁar ged via the 25

di scharge neans 6, | uppl e further

t r eat mekit s?%tW%m%ﬁplﬂ@dﬁesﬁ@rﬁ% dHd9g. 7, the mixture of
substances 2 is supplied at the left-hand front face 30 of the reactor 1 in
t he representatlon of Fig. 7 and is at the oppasite side of, the reactor 1
di scharged in a éoWﬁwQP&P?VGFré@PFSﬁenﬁééoFH1ﬁﬁﬁy i hdh Mifeups of

subst ances pupkahasekhnroughatea ﬁﬁa@aeonh@h&mwto]rz ha\d nghisj eetédcadl y

arranged | ayered structure.as | 35 nat ed ference SY nbol s.11 to
SRR 1% T o TR Aoy St Sl ot DA

f1;'n~20iif8he 2dnveyor wedges 46, whereby shear, transversal and
longitudinal forces are introduced into the mixture of
substances and possibly formed flow channels of the
leaching fluid and of the air are destroyed. The
magnitude of these forces is designed such as to be
25 capable of destroying these channels and chimneys on the
one hand, however not to result in destruction of the

layered structure.

In the embodiment represented in F%g. 1 these pulses
30 are brought about by the movement of tﬁé scraper floor;
as an alternative, however, as is represented in Figs. 6
and 7, additional means for inducing shear forces in the
mixture of substances 2 and for destroying the channels
might be employed, as represented in Figs. 6 and 7.
35



hori zontal direction (1) while being displaced through the reactor i.n a
vertical direction in the enbodi ment represented in Fig. 6. 5 For the rest,
t he enmbodi nents represented in Figs. 6 and 7 correspond to the above

descri bed enbodi ments, so that reference is made to the above expl anations
with regard to the remai ni ng conponents. For the sake of sinplicity) the
sane reference nunerals were used in 10 Figs. 6 and 7 for correspondi ng
components as in Figs. 1 to 5. In sinpléwrds, in the enbodi nents

represented in _Fi.gs. .6 a 7 the agitator used in the. prior art was 15

repl aced with ﬁ%@%ﬁ% Orveagéetsaqlblrbefgaﬂ ?L%sbgeséu?e for the
pressuri zedcdilowieigngieselmgeied isicto f hidte tdwgdayeresnst i uaétiee asd

essenti al | ser.ved. Thanks to the possibility of individually. .

control 1 ng ERazEaRts 9 alkks <Prs Tt s i ot gl Sher Tppgning
cross-sect Eonidi 20et b sodactysm mhtatialbul& imterpplidditony guypogel y be
subj ectied LRl essUlaDIReY 30 dd\Yartdied i QUEH M aploghegt Tor ces may
be applied depending on the process, 1.e., application of pressurized air

bzw pr oces§haFr dxyyjNPe takescPddcas a8 Perabish BTy ine oiRr¥ityeof the mixture
25 of substapgaBalonbfipiesersed tdiketh e than @ lad ivEniduh henseget or 1.

The applicant reserves the right of directing independent sets of claimto
t he varian?§p?85FesgﬁFeélgﬁ PFgEPLE 1?93H%YlQQ)%£¥gﬁfqur%8955 for
treating aexamplee biy subsranpeingomhal Bupglst CFCtiE=thizanstidi@nt s and

or gani tter, and a device.for carrying out this process are gdjsclosed.

I'n ac&@rggE%ﬁoﬂﬂﬁthﬁe ?ﬁbgﬁPFgﬁF ?Re ﬁprﬁﬁé Epﬁiﬂﬂﬁ efYs 5t Rcted to
pul se-typetlmropeghi odecalix8brappki sabstaneksf ar el lsovittkathytdwe ¥y it i on of -
flow ~ <130 _¢h I chi fl ui [ process air in a
bul k nateﬁ%%la25?3%%§p?gvggggd?hg8pgﬁ kﬁ% gh@%glnggf'ﬁ?éggss for treating
a mxture SOpEtaAREay 2t rberthar senmpbaentscamposhériosalos (E2)e BB thelt bui | ds

up i n and 4o 1 pamyededrOBhact eEbOLalhoh BSOYRELE caRRG WL IS subj ect ed

by neans of heated air an r ushi ng- ou iquid to ai nduced br eakdown

or ai 3dr MALOERr t hatmi heriakenhvigreherical thenpanenes &fe renoved; and

charact er ifgshtindd® {aChedbdd &QebE8aknbtmieyBpike cln¥eWsd dR)ardd
bonmbarded with i npul se-1i ke or periodical applications of %ﬁnpressed air

measur i ng GRSFERN HR LD aF2RPF bt el FeBRTIeE t P¥alRy 8f 4RE/ Sligaldilel to 15
the directdian pakine helheudh Xti€ t6 FRYi 88robic decomposition of

the carbon and discharge of the water vapor, the residual
20 humidity of the mixture of substances is reduced, with
the desired proportion of dry substrate being adjustable

in a simple manner through the duration of aerobic

drying.

25 In the above described embodiment, hydrolysis and
aerobic drying are thus performed in:a single reactor 1.
I.e., the reactor 1 may be used both for drying and
percolation without any modification, so that a simple
structure of the installation is ensured.

30

As an alternative, it would be possible to arrange
downstream from the reactor 1 of Fig. 1 a dryer in
accordance with Fig. 2 to which the discharge material 28
from the reactor 1 is supplied. This aerobic dryer 74

35 essentially has the same construction as the reactor 1 of

Fig. 1, i.e. the mixture of substances, in this case the



2. Process under patent claim1l, characterised by the conpresséd "ai.rnonndshe
heated air being directed through jets (112) in the upper part and/or | over
part of the reactor (1 ). 20 3. Process under patent claim 2, characterised
by the heated air and the conpressed air being directed through t he sane
jets (112). 4. Process under one of the above patent clains, characterised
by the fact that the reactor (1 ) remains in continuous operation and the
m xture is taken through the reactor 25 (20) approxi mately parallel or at
right angles to the heated air. 5. Process under one of the above patent

clai s, char aplemaeh higddiedacts that | Lie-daedingioul j:%lgﬁtlhqm?mm%ra%st he
reactor (1 ) through a distributor’ (44) in the top part o eact or
). -E H m tu ints lretprmmie 2 Qndied ontiofle¢le meawe. panént cl ai s,

characteri seqobmcm«%lgf ampihated hes WY e8Se ph%m is I&@@H&fgédabla gressure

of greater than 2 bar and preferably reater t an 4 bar .. Process
under one of AFERIFGFe RN O -cIHHFE, q%ﬁﬁ} ARAE Hesrelradt YERSECThe

treated rd xturethd) drgrerxemveﬁMaapamz@namwg:f( @id ld@ﬁhé@wohhaul:e\éer part
of the react ch all or sone rce c e a l'ied
to the mastegﬁeéﬁréggegrg% 5§ Jﬁ&?r 5%5 oP%ﬁ%?%éﬁﬁé;iﬁékwﬁ c?g? ahe
characterisedfbﬁrahengacsotmaattmeelélalmawndunedubﬂaaking:dﬂMﬂets
suppl enment ed ai r f e X ﬁnp ef, Patent claim 3,
characterlseégﬁm ggfggpqpﬁ ?E?heghikpégé gbéP&Q%ﬁ%u a series of
br eaki ng- domﬂoaﬂﬂeéﬂlpwgop‘r oteparasd lede fapwewithe tétehe‘rlow of the

10 mixture of substances and is accordingly supplied and

discharged through air connection ducts 14, 16.

Other than the reactor of Fig. 1, the dryer 74 of
Fig. 2 does not include a distributor 20 for the

15 application of leaching fluid.

In the aerobic dryer 74, in turn, partial
recirculation of the dry material 76 present at the exit
from the dryer 74 as circulation material 78 and/or

20 discharge of a dried product 80 is provided for. The
mixture of substances to be dried passes through the
dryer 74, once aga:n preferably in a layered form, with
channel formation leing suppressed by shear, transversal
and longitudinal fcrces applied in the form of pulses.

25 This 2-stage prccess might, of course, be carried out by
means of two reactors arranged in sequence in accordance
with Fig. 1, with hydrolysis in the first reactor taking
place through supplying air and‘leacﬁing fluid, whereas
in the second, downstream reactor 1 only aerobic drying

30 as a result of supplying air takes place.

Fig. 3 shows an embodiment wherein three reactors 1la,
1b, 1lc in accordance with Fig. 1 are combined with three
dryers 74a, 74b, 74c in accordance with Fig. 2.

35 Accordingly, a common conveyor means 36 is associated to

the three reactors la, 1b, 1lc, whereby the mixture of



20 10. Process under one of the above patent claims, characterised.by, the
fact that conpression of the mxture is added to its breaki ng-down ‘and/'6r
air-drying. 11. Method in particular for carrying out the process in
accordance with one of the above patent clains, with a reactor (1, 74, 96)
equi pped with a system of conduits (4) for 25 noving the material where in
the | ower and/or upper part of the reactor (1, 74, 96) openings (14, 18)

for heated air and/or in the upper part 2bf the reactor (1, 74 96) a
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| ower part
means 84 and suitable apportioning means 34.

15 In the schematic representation of the installation
in accordance with Fig. 3 it is furthermore provided that
the mixture of substances 2 is also supplied to drying
directly, i.e. whiie bypassing the reactors 1. This is
the case, for example, when the mixture of substances

20 present already includes a considerable proportion of dry

substance, so that no more wet washing takes place.

The discharge material from the dryers 74, i.e. the
dry material 76a, 76b, 76c is then either further
25 processed as dry product 86, again supplied to drying as
circulation materizl 78, or supplied-‘to means 90 for
dewatering and/or compacting -as, an’ intermediate product

88.

30 The means 90 is also used for further processing of
the discharge material from the reactors/dryers
represented in Figs. 1, 2. The means 90 may, for example,
have the form of an extruder or a dryer/extruder press so
that as a result of the mechanical action and the heat

35 generated by the pressure buildup, further dewatering or

drying..of the intermediate product 88 takes place.



the reactor (1, 74, 96). 25 17. Method according to any one of patent
clains 11 to 16, characterised by the connection of several react ors?

74, 96) in series, so that a systemof conduits (4) comopn to severa
reactors (1, 74, 96) is installed, into which the mxture (2) to be treated
can be fed. ~~~4 5 34 18. Method according to any one of patent clains 11
to 17, characterised by conpacting equi pnent (90) for conpressing, renoving
wat er and shaping the treated m xture. .A93y. A 3. A
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may be subjected to subsequent drying by means of
composting or belt drying. Conventionally post-rotting
25 was previously connected after a mechanical-biological
treatment of waste in order to attain additional
decomposition of organic material and drying of the
leached residue. Pcst-rotting may readily take place in
an exposed pit. The proportion of blogenlc material is
30 sufficiently hlgh even after percolatlon so that the
rotting temperature will rise to 70°C within 4 to 6 days.
Within 10 to 16 days the residue thus treated attains a
dry substance content of up to 80%. As waste heat for
drying of the percolation residue would be available in
35 the above described process owing to biogas extraction

and conversion into electricity in a gas engine, a space-
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=" separated into three chambers or reactors la, 1lb, 1lc by
two partition walls. These chambers correspond to the
means in accordance with Fig. 1 and in accordance with
Fig. 2 wherein the hydrolysis and/or the aerobic drying

20 may be carried out.

To the tight container 96 a common conveyor means 36
is associated whereby the mixture of substances 2 to be
processed is supplied to the container 96. By the common

25 conveyor means 36 the mixture of substances is guided via
the apportioning means 34 to a transversal conveyor 38
having the form of a distributor crane in the shown
embodiment. The latter includes a material chute 40 which
is movable across the entire cross-secgiopal area of the

30 container 96 by means of the distributor crane
(transversal conveyor 38). Hereby it is ensured that the
partial spaces 1la, 1lb, 1c of the container 96 may be

charged with the layered mixture of substances 2.

35 Discharging the treated mixture of substances

(discharge material 28 or dry material 76) takes place
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5 laterally adjacent arrangement in the range of the floor
of the container 96. In the shown embodiment the
container 96 has the form of a multiple-chamber dryer
designed to have air connection ducts 14, 18, with only
the air connection duct 18 arranged on top beihg shown in

10 Fig. 4. In this variant, as well, it is provided that the
air is guided to the mixture of substances in parallel
flow or in counterZlow. The container 96 might, of
course, also be designed as a reactor having a plurality
of partial chambers. The reactors/dryers represented in

15 Figs. 1 to 3 may, of course, also be designed to include

a plurality of laterally adjacent discharge means 6.

The discharge material 28 may be returned to the
conveyor means 36 via the apportioning means 34 as

20 circulation material 32, or, however, be discharged as

product 30.

Fig. 5 shows a top view of the container 36 of Fig. 4

explaining distribution of the mixture of substances 2.

25 Accordingly, the mixture of substances 2 is charged on
the conveyor means 36, for example a:conveyor belt, and
thereby supplied to a distributor crane 38 that is
movable in the direction of arrows 100, 101 above the
partition walls 98, 399. The distributo#'crane 38 carries

30 one movable or a plurxality of stationafy material chutes
40, so that the entire width (vertical Fig. 5) of the

partial chambers la, 1lb, 1lc may be covered.

The processed mixture of substances is discharged
35 from the container 96 in the direction of arrow 102, and

this discharge material 28 is carried off through



10" " #3390 &N zX6uS10! !y S#10% : & () - ! by' SH10%H& () - @ 10%8& () - Jua

| @10YRH#8&H#& () - | @10%HHE () -
1t110% ' ()-~"" (((((((rP10° 10%& ()-!&10%a& ()- 10++ 10++

10++! sf 6@10%++& ()-! XF 6@10%++& () -y' SH109& ()

(z#109%WnV& ()-s! X, gH#10%& ()- !, g#10%&' () -
I xy" 109& ()-!y"10%& ()-!y"10% .& ()-H"..N O P/ Q R T/} 0oP109F 10%
25

h& ()-L'110% h& ()- 10mm 10mm

10nmt Y7y #10%mE )-LL(ZHI09NE: () -sL(2#10% e) e& () - ST/ / E00J11/ 2wU30P10!
%§V€Y9¥” LIRS LS RETy ¥5189PCR0) 0 &1 Fovs +! +& () - ! S&

109%& () -

| Sprt G0

'10%&h&h&'iﬂré@?i@ﬁén%ézé@;ill@zh TH;\@O/@H&té)C '1&43%3;&% H&dq FadP%

h& ()-'al.

10 h!" yLg#iDu&] )SORLGY!

10% h h&f&% 1&10% h p?.%g $Y" 109 )r;? >4@%§§ 445dB1
7d

Yr1BFRT) SrPs f e

h 10 h566Imdry dhaBiedOimtd one of partlal spaces la, 1b, 1lc.

9b: c: d7e:

10

15

20

25

30

35

j:}oML 10 hL* 10! h%8S10%& ()- 10@@
In the above described embodiments, formation of

chimneys was prevented by the forces introducéd into' the
bulk material through the discharge means 6, which caused
a wave-type vertical displacement in the heap material
and thus resulted in reformation of the heap material
surfaces and destruction of channels. Depending on the
quality of the mixture of substances to be processed, the
shear forces thus introduced may, however, sometimes be
too weak for bringing about the required mechanical
decomposition of the bulk material. In the above
described reactors 1 the proportion of the circulation
material 32 is then increased, so that the shear forces
required for material decomposition are then introduced

by way of the conveyor elements for conveying the

circulation materiasl 32.

With respect to energy and material expenditure, this
variant is still substantially more favorable than the
prior art described at the outset, wherein agitators are

used inside the reactor in order to introduce the shear

forces.

The expenditure in terms of energy and apparatus
technology may be further reduced if the reactor/dryer
according to the invention is-designed in the manner

described in Figs. 6 or 7.

In the embodiments described in Figs. 1 and 2, the
process air was in-ected into the bottom portion of the
reactor 1 or dryer, respectively, through one or a

plurality of air connection ducts 14 and then enters
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10! 4S#10%& () s @DONHR* QOMBECreactor 1, the nozzles 112 of which open
into the lower range (view of Figs. 6, 7)of the bulk
material 114. The lances 110 extend through the sieve
floor 8 and the discharge means 6 - in the present case

the sliding floor.

10
The lances 110 for process air or pressurized air are

each connected through a control valve 116 to a pressure
line 118 which opens into a pressure accumulator 120. The
latter is connected to a compressor 122 through which

15 fresh air or air 124 recycled from the exhaust air
treatment (biofilter) may be taken to the system
pressure, i.e. the pressure in the pressure accumulator
120. The control valves 116 are connected to a process

control means 126 and may thus individually be controlled

20 open and closed, respectively.

The opening crcss-section of the control valves 116
may be continuously variable depending on the process
control means 126, so that the pressure of the

25 process/pressure gas is variable.

The system pressure in the pressure accumulator 120
is preferably adjusted to a pressure of more than 4 bar.
Upon complete opening of a control valve 116 of a lance

30 110, pressurized .air 128 exits from the nozzle opening in
an upwardly direction (view of Figs. 6, 7) and flows
through the bulk material 114 in a vertical direction at
the maximum pressure, with the arrows in Figs. 6, 7
indicating that the pressurized air 128 is also deflected

35 in the transversal darection. The bulk material 114 is

partially whirled up or fluidized in the range through
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ich the pressurized air 128 flows, so that the surfaces
of the heap material are reformed and channels are

destroyed. I.e., by the injected pressurized air a
partial undulating movement 130 is generated in the bulk

5 material 114, which moves away from the nozzle 112 of the

respective lance 110 through the bulk material 114 in an
upwardly direction. Due to this undulating movement, a
relative movement of the mixture of substances is
induced, so that the surfaces of the particles are torn
10 open and thus the mass transfer area is increased. As the
pressurized air is only injected in pulses, the bulk
material 114 again collapses after the control valves 116

are closed, so that again shear forces are introduced

into the bulk material 114 which result in repeated
15 reformation of the surfaces and in destruction of

channels. The laden air 123 exiting from the reactor 1 is

supplied to a biofilter.

Owing to the injected pressurized air, basically two

20 effects are attained. For one thing shear forces are
introduced in the above described manner into the bulk

on the other hand the process air required
so that

material 114,
for hydrolysis and/or drying is also supplied,
the introduction of shear forces and feeding of process

25 air are practically combined. Model calculations have
shown that on account of the pressurized air connection
duct according to the invention, the energy reguirement
may be reduced by up to in excess of 50% in comparison
with a conventional reactor including én agitator.

30 ;

The process control 126 and the control valves 116
are designed such that the pressure of the
process/pressurized air may be varied over time, so that
for example over a predetermined time interval process

35 air only having a low pressure (0.5 bar) is supplied

which is required foxr drying or hydrolysis, however does



1000 1000 1000\A]}]~* G 2z[9uSl 11}!b'f, g#10% ()- " 10%G <7 Ap
& ()- 1" 10%@ak ()-: ! N 100M& () - f 3@ 100G ()- ! Ef 3@10%& () -~ pafak B aua

}oP1 13109%& ()-, #10% ()-F 10 10
10! xf , g#109%&’ ()-!f, g#10%& ()-! Of , g#10%00& () - uaa, bc, dRddz[ 9oPL 1!

"1696:&f()-S#lO%&f()-!8#10%}+&f()-!S#lO%HH&'()-!.S#lO@&r&f()-10%&f()-8deeff
~000zX9. 1 10ef 4-#10% & ()-!Jf 4-#109&R&&' () -yL310%&' ()-!"'-#10%& () -
!X'-#lO%DVOV&'()- I "109%& ()-99ggg| hi i gE18 10ef ! n, g#10%&' () - &' $, g#10% f
f& ()-& 1, g#LOUKKE' () - &&S109& () - $Y10%&'()- 10e 10ei fj skkkol Mz X6E1
lO'a)#lO%AA% - % %-~&. () - M. SHE1098$& () - M 2S#109%A
A& () - M\/rannnC%gnn eall'Q J}:g %“ @?%ﬁ%’% ﬁg%ﬁﬁfé}&l&;&s )e-ésflgof)&es
10! n° a)#lO%@igO'%b#l@@@@&m%QEED@qubﬁqrQaﬁtﬁdimg'bS @re0UR'1(K) Heidht
@L09BBE () -4 "A0%& (111 &, " JO%BEE Wslde of sub
"10%& () - ! s@ 10vBB&: -rvgséttttttzolgx € ob substances to be

processe pressurized air is then intermittingly

5 supplied at a comparatively high pressure (> 4 bar) in
order to introduce the above described shear forces and

avoid a formation of channels.

The valves 116 of the multiplicity of pressure lances
10 110 of the reactor 1 may also be controlled
consecutively, so that an "expansion wave" propagating in
parallel with the plane of drawing or perpendicularly to
the plane of drawing in the representation according to
Figs. 6 and 7 passes through the bulk material.
15 '

For the rest, the embodiment represented in Fig. 6
corresponds to the above described embodiments. I.e., the
mixture of substances 2 is introduced into the reactor 1
by way of the charging means 4 from above in a layered

20 configuration and rigrates through the latter, with the
layered structure remaining substantially unchanged due
to the supply of pressurized air and the resulting
partial fluidization of the bulk material. The processed
mixture of substances is then discharged via the

25 discharge means 6, i.e. a sliding floor, and supplied to

the further treatment steps.

In the embodiment represented in Fig. 7, the mixture
of substances 2 is supplied at the left-hand front face
30 of the reactor 1 in the representation ©f Fig. 7 and is
at the opposite side of the reactor 1 discharged in a
downwardly direction. Accordingly, the mixture of
substances migrates through the reaction chamber 12
having a vertically arranged layered structure as 1s

35 designated by reference symbols 17 to 1. I.e., the
mixture of substances moves through the reactor in a
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5 For the rest, the embodiments represented in Figs. 6
and 7 correspond to the above described embodiments, so
that reference is made to the above explanations with
regard to the remaining components. Foxr the sake of
simplicity, the same reference numerals were used in

10 Figs. 6 and 7 for corresponding components as in Figs. 1

to 5.

In simple words, in the embodiments represented in

Figs. 6 and 7 the agitator used in the prior art was

15 replaced with a "pressurized air agitator", with the
pressure for the pressurized air being selected such that
the layered structure is essentially preserved. Thanks to
the possibility of individually controlling the control
valves 116 that are distributed over the cross-section of

20 the reactor 1, the bulk material 114 may purposely be
subjected to pressure pulses, so that the introduction of
shear forces may be applied depending on the process,
i1.e., application cf pressurized air bzw. process air may
be effected as a function of the quality of the mixture

25 of substances to be processed and of the dwell time in
the reactor 1. The applicant reserves the right of
directing independent sets of claims.to the variants

represented in Figs. 6 and 7 and 1 to 5.

30 A process for  treating a mixture of substances
containing structured constituents and organic matter,
and a device for carrying out this process are disclosed.
In accordance with the invention, the mixture of
substances is subjected to pulse-type or periodical

35 application of force, so that the formation of flow
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1. Process for treating a mixture containing structural components and chemicais (2)

10  that builds up in and is removed from a reactor (1) as waste, and which is subjected by
means of heated air and/or flushing-out liquid to air-induced breakdown or air drying, so
that the weakening chemical components are removed; and characterised by the fact that
to break it down, the mixture (2) is bombarded with impulse-like or periodical applications
of compressed air measuring more than 2 bar directed near vertically at and/or parallel to

15 the direction in which the mixture is moving.

2. Process under patent claim 1, characterised by the compressed air or the heated

air being directed through jets (112) in the upper part and/or lower part of the reactor (1).

20 3. Process under patent claim 2, characterised by the heated air and the compressed

air being directed through the same jets (112).

4. Process under one of the above patent claims, characterised by the fact that the
reactor (1) remains in continuous operation and the mixture is taken through the reactor

25 (1) approximately parallel or at right angles to the heated air.

5. Process under one of the above patent claims, characterised by the fact that the
flushing-out liquid enters the reactor (1) through a distributor (44) in the top part of the

reactor (1).
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10 7. Process under one of the above patent claims, characterised by the fact that the
treated mixture (2) is removed via an opening (6) fixed into the lower part of the reactor

(1), through which all or some of the force can be applied to the waste heap.

8. Process under one of the above patent claims, characterised by the fact that the

15  air-induced breaking down is supplemented by air-drying of the mixture.

9. Process under patent claim 3, characterised by the fact that the mixture goes

through a series of breaking-down and drying procedures one after the other.

20 10. Process under one of the above patent claims, characterised by the fact that

compression of the mixture is added to its breaking-down and/or air-drying.

11. Method in particular for carrying out the process in accordance with one of the
above patent claims, with a reactor (1, 74, 96) equipped with a system of conduits (4) for

25 moving the material where in the lower and/or upper part of the reactor (1, 74, 96)
openings (14, 18) for heated air and/or in the upper part of the reactor (1, 74, 96) a
distributor (20) for flushing-out liquid have been installed, characterised by an air
compressor (6, 112) through which compressed air of greater than 2 bar can be directed
impulse-like or periodically to break up the waste heap (114).

30
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13. Method under patent claim 11 or 12, characterised by the fact that to the air-
compression equipment a control mechanism is connected by which the pressure of the

compressed air or the heated air can be varied.

15 14, Method according to any one of patent claims 11 to 13, characterised by the fact
that through the air-compression equipment compressed air and heated air can be applied

together.

15. Method according to any one of patent claims 11 to 14, characterised by gas

20 cleaning equipment for cleaning and bringing back the heated and/or compressed air.

16. Method according to any one of patent claims 11 to 15, characterised by the fact
that turbulence is at least partly achieved by equipment (6) installed in the lower part of
the reactor (1, 74, 96).

25
17. Method according to any one of patent claims 11 to 16, characterised by the
connection of several reactors (1, 74, 96) in series, so that a system of conduits (4)
common to several reactors (1, 74, 96) is installed, into which the mixture (2) to be treated

can be fed.
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18. Method according to any one of patent claims 11 to 17, characterised by
compacting equipment (90) for compressing, removing water and shaping the treated

mixture.



