Description Material solubilizer reactor for

hydrol ysi s, and/ or wet fernentation and waste treatnent
plant with such a solubilizer and reactor The
invention relates to a nethod for the treatnment of
waste with organic co ﬂgggﬂhgp_hg accordance with the
preanble of claiml, ol ubil'i zer for

di ssol vi ng organic corrponents of waste in a solvent in

accordance with the preanble of claim5 and 19,
respectively, a reactor for carrying out a hydrol ysi s
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" separate collection of organic household refuse in
Eur ope, the mechanically biol ogical recovery (German
abbrevi ati on: MBA) of urban refuse has becone
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Known methods provide various method steps for waste treatment depending
on the nature of the waste mixtures. The individual provision of individual method

plants is very expensive, however.
In DE 196 48 731 A1 an aerobic method is described in which the organic
components of a waste fraction are washed out in a percolator and the residue is

- burnt or depasited, for instance, after drying.

The percolation can be carried out, for example, in a box percolator according
to WO 97/271568 A1. Also tests using a boiling percolator according to DE 101 42 906
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reacted by neans of methane bacteria and can be fed to

bi ogas conbustion for energy generation. The
af ore-descri bed aerobic treatnent of the waste
materials in a percolator has turned out to be
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turnetl oert ¥abepgamisiidiod, as it is called, is described - in
which the fernentation is carried out in a fernenter

which is charged fromthe bottom The waste to be
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t and sludge material are
and h%p%?()ﬁ' %b&%%gﬂﬁﬁéﬁa&t as bacteria inoculum and
the sludge material formed is transported to a sl udge
material outlet via an agitator. Such an addition of
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his supply can take place by orvvar ack
can be mcawdoailyotontnﬂledrtonnamtwn thenplupdiow of ﬂver\dastetba!twean the inlet

the transportation of the fernmented product in
opem?g]gngtp%gyp%n fP0%e fernmented product outlet takes

| onger than in the opposite direction so that a
predeterm ned holding tinme of the fernented product is
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i nst ance, accor di n? to DE 197 04 065 Al
Such %aéantlpecp dnfpcuiimimay alsodhe pavided in the .\amnenamﬂeachrdmg

to Ep@lfgitgdb W&&@Q&Yﬁﬂb@%@ h|ﬁgt°rn apart and crushed

of a a“suspension is forned and
organl c mat eri al dissolves in the solvent. In the

l%]19\6”79 Oﬂl} AQI diéé]gseg e(ifgr?nensferc i?erLIi‘ligg tr?g %’er*rjnyented product is
introduced to a rotating drum in which a spiral is arranged. The fermented product is
guided in plug shape from the inlet to the sludge material outlet via said spiral. This
supply can take place by forward and backward rotation of the drum, wherein the
forward rotation, i.e. the transportation of the fermented product in the direction of the
fermented product outlet takes longer than in the opposite direction so that a

predetermined holding time of the fermented product is reached.

In the above-described known methods dry waste is treated which has -

comparatively high dry matter content (TS) of more than 25%.
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means of an agitator the bl ades of which are designed

such that a vertical flowis formed in sections in

the solubilizer. It is a drawback of this solution

that, on the one hand, a considerabl e expenditure on
apparatuses for form ng the conplex geonetry of the
agitating blades is required and, on the other hand,

s 8iVierbtradiirsg finid Fumiidecdstd, for Instamsd, cecolkliig WeDFE 19704 065 A1,
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to considerablenweacdustonthe idatingant@riabahe impeaaticrcaitamed in the
contains a quite considerable part of high- gravity
SUSPEIWIQMs and impurities, especially the solutions using
nmechani cal conveying neans (EP 0 794 247 All, EP O
476 217 Al, DE 197 04 065 All, DE 196 24 268 Al) are
slinPEctS6d24 368 A 1aa feralgntingghethedfor wastiad|uidform is disclosed.
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pb{ ect underlying the Tnvenlion is to provi
an agiiaior oA gommeih gas chambea fionywiickt thevkiogasfogaedauring the
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metabidlisntiean bs indiciduan} bestraiedvifthe irdfviduilegReftdry HywR§ifRrent
treatnment plant. This object is achieved by a nethod

condych ghthespiggeshdor Bstancesviabest exghgnoers, eidglitiamof inoculum etc.
solubilizer conmprising the features of claim5 and 19,
respectively, a PCT/EP2005/ 005993 3 reactor

chinpeitise p@stdd be troaterbaled cohtimg 2uitBEoBdBiderable part of high-
.respectively, as well as by a waste treatnent plant
gravity S an 5“5 dias. gepe@slivinecsolitiansusing maghggical conveying
. h ) ]
mean@(EPT 198797 91,60 470 4ALHENGPO4 088 A1 Rog pa 208 A0
are subjeried to nelativélyhighnwears beobise ther coveyirg wmeass employed and
other internal parts can be damaged by the sediments including the impurity/high-

gravity solids.

Compared to this, the object underlying the invention is to provide a uniform
method of treating waste with organic components. Furthermore it is the object of the
present invention to provide solubilizers and reactors for use in such method as well

as a respective waste treatment plant.

This object is achieved by a method comprising the features according to

claim 1, a solubilizer comprising the features of claim 5 and 19, respectively, a
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~the biological |oaded suspension w thdrawn fromthe
solubilizer in a reactor and fernentation, wherein
the process water obtained during hydrolysis or in the
fermenter is circulated as circulating water. In

eackBERORARBG 84 4 LG R 8 s R0 ok P o by

wastértrshtmentt flént corhpriidihg mfe@maé@rofhmtﬂ to be used in
the plant is selected. This has the advantage that

the method is identical for different waste m xtures
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ded. In accaordance with the invention, the

that tm geﬁth%d ifeidentical fWa@!ffﬁ@lﬁW?éi@ mixturgsaand enky the plandparts of
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of theswaste- Aqneferwde'llirmt partielei sizd"ds abprod)igohmby | nj ecting
gas, preferably air, the suspension is mxed in the
sol ubilizer and the organic material passes as
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IS gene ate In the solu Ize hi'S" pneumnat|
oxidation ist prowvidesiswiichds camieldyout in aeraaciandorespdreting & theeldydrolysis
with a considerably | ower expenditure on apparatuses
réaciQhan it is the case with the conventional sol utions.
It turned out that the organic material can be
dissolved in a considerably shorter tinme than in the
coersiniraduciog @ biglegieph suspensien agb&tan’&all}a‘methrom solid matter
The th

EP2005/ 005993 can
into Mol e les S plE AR Ao (PRt IS, b Gavit
solidsgfisroR@thakiafe@28ah beWwrevided by whi ch the suspensi on

can be recircul ated periodically or continuously

inside the solubilizer tank. The gas may al so be

P REen R S R Bfior v RFaril HiAsbliB gl RS riimun
particlecsizenof approg. 80 mm is dissolved in a material solubilizer including, instead
of a known mechanical agitator, a so-to-speak pneumatic agitator in which by
injecting gas, preferably air, the suspension is mixed in the solubilizer and the organic
material passes as solution into the solvent by which a suspension flow is generated

in the solubilizer.

This pneumatic solution has practically no wear and can be realized with a
considerably lower expenditure on apparatuses than it is the case with the
conventional solutions. it turned out that the organic material can be dissolved in a
considerably shorter time than in the constructional designs including a mechanical

agitator.
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there are m xed with the gas. Said gas flow punp
preferably includes in inner pipe at the | ower end
portion of which a nozzle plate having gas injecting
nozzl es through or around which the suspension can
flowis arranged and at the upper end portion of which
an outlet opening for the suspension conveyed in the

| The thdropgh insixingroa@the fuitHh tmpASRAAIhéh R jainjabting nozzles
efficiently operati n% enbodi nent, at a distance from
5

are parh ef 3 gasdlovopempky whishihe suppension san bedggikeHatps prtodically
|
orcoll sy BARE BT 4 Ui, THNBIRA, B!l fased o ot

of theca’ql;m]hzerrtamleso atiascthevierpueities migh-gievitwablids pbasaulating
I nert E ﬁ{_ll al %arti cles and sand settle at the
thereg{ﬁpw Wanthe, 988 r enoved. Fibrous material and solid
matter conponents contained in the suspension rub
agai nst one another during said conveyance toward the
bgalquoﬂlqw pumpipreferablydnciudaslin inner pige: dtrtbenlower end portion

of whigfisb b4 blat h8RRir0es  RRANEE e rkd iR R cE e S whih e
suspefiskPhédroffiow ahengdy aibliat thd bsp&asndpbiied df WHidtean outlet

circulation is discharged. In the case of |arge tank
opening forthe suspapsionsorvRMad indBBIRNerpipe isfeyaed! ural  gas

flow punps in the material solubilizer tank. According

to the invention, it is especially preferred when the

i Inrthe caspef aqaarﬂ@ﬂéﬂl;eeﬁﬂldrﬁlgﬁ op&ngtirg) embbeinyad, at a distance
nozzl es then are arranged elther in the

jectin
from tl"ﬁ eitiet ES?H'HQ &rbqunggiiiates ﬁ”r?"tgﬁg againat &Yh'%ﬁl?d@?t%ﬂ?d mixture
- conveyBl ByARBE i BB e RORRR &t ik (ERocit andie CREBRERSE The
' organhmmateial ishexatveded hatoghe vstenphase. t[hert Mps&aispamcles and sand

e T e i R S e
comp&i§dnts Q:bﬁfalr%(ﬁhetﬁe%%eﬁélbﬁ%l@ @gainst BRe %Hbﬁ{er durina sald

circunference of the inner pipé for guiding the Tl ow.
conveganee tayward thedblpee plate laadeyeaddlitianalivi fipedifmmo pesistent

| solubilizer tank, the wear thereof is
organ% rﬁ%&r‘féqtg particul ar appli cati ons it may be

advant ageous to operate plural material solubilizers
in series. A material solubilizer according to the
,In\ﬁbmqf@'ﬁeq gmb@ﬁgg@ptvthﬁé)oynggmlaje delimits in sections a gas

discharge chamber by which the gas guided in the circulation is discharged.

In the case of large tank volumes it may be advantageous to arrange plural

gas flow pumps in the material solubilizer tank.

According to the invention, it is especially preferred when the inner pipe is
double-walled, wherein the gas injecting nozzles then are arranged either in the inner
cylinder chamber or in the annular chamber and the respective other chamber serves
for accommodating a heating medium so that the inner pipe simultanecusly acts as

heat exchanger by which the suspension is kept at a processing temperature.
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conmponents of waste having a m ninmum particle size of
approx. 80 mmin a solvent provides, according to the
i nvention, at |east one nechanical agitator whose
respecti ve adjacent agitating nmenbers have opposed

' [ ti hi,s _h t
e a3 ReBun i B on i dFpon vy ARDERS plates &
arrang@ﬂWﬂﬁdoutbﬁbm@@ﬁférbﬁcégf tratihAer pPBIEF Suitifitpthe fRAE Bince said
er and away from each other so that an inproved

deﬂe@t@r aat%ﬁwa@qud%eisaﬁsew heanaterigbselubiliser lenki the wear thereof
is muﬂfn%?n' c material can be obtained. Preferably the

agl tating nenbers are rotor blades arranged on a rotor

the blade pitch angles of which are offset with

spect to each other b 180. The er of |
r El 8?'%611'56 applicationgd @»aﬁae@?qvwmeog@tto me@t@rﬂwmwlal
So]ubﬂ&éré,ﬂsge@,gge 6 rotor blades, is preferred. The rotor
bl ades can be evenly distri but ed on the rotor from an
inlet lock for the waste to an outl et opem ng for

t /i it
o AuRPRY B TPlFY erdiddo Had inieliStarBseq1viab Srganic
- compBhéhil ofRaisté halingd AMisimun ®articid Size bif %@9?0)0“80“’%1 in a solvent
i ndi vidual rotors formn ﬁg@@ﬁr espective overl appi

ng
providgse gcconding todheiiavgntione hem meghgaical apidator whoser

rospeEfd Beh Fy P LR B5 i SRR HERP, T nes
the apestady that the iniktere provieidd inliae nﬁé’t@rlaiﬂ?ocﬂ@lﬁlﬁﬁbrggﬁzohﬁeyed
guided in the circult so that the anount

betwgeidaeagitaling mebes topard epootha@ngovay f?'ﬁ@ aaghepihgr so that
an méﬂiv‘é@ éﬂréﬁgn s thﬁs a‘?ﬁfr@i?%c?@f‘s&u IO ¥ {H@brré%P G material can

erern corresponds “a
be obtdieed.our f ol d helght hl. Accordlng to the invention,
during hydrol ysis and/or wet fernentation of the
suspension fromthe waste with a maxi num particle size

Oprééﬂbﬂ)(the%ll@ﬁhg gf?@ff\ﬁb%r areJ r%té*stﬁgdé?éihﬁ é’d on a roto or th the

mechani cal m xer m xi ng the materl al xture an
- bladepiightanglgseof wihich se¢ nﬁsetwlthlrrewect Eheach ather by approx 180° The
al _mixtu

numb§0 B} foor igeL e seletfaB Ui evBraiihBet 36 Ratance, rotor

biadegugepréf@ﬁ@ugh the deflecting pipe, wherein an
ascendi ng | oop-shaped flow is fornmed outside the draft

tube. For optimzing the hydrolysis and/or wet

 FOTAEHEE85 3, o RFRRR B S74 Rt BRIk o

the wadtenalandnalkt openieg.fof @éparated impurities/high-gravity solids.

It is equally possible that the material solubilizer has plural parallel rotors, the

- rotor blades of the individual rotors forming a respective overlapping area.

In a particular embodiment, a gas injection for swirling the impurities/high-
gravity solids can be arranged in the area of the extracting opening. It is possible in
this context that the injected gas is guided in the circuit so that the amount of gas

required is reduced.
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instance 3 draft tubes, having an appropriately
reduced di aneter can be arranged in a reactor. The
oxygen required for hydrolysis and/or wet fernentation
can be supplied through oxygen blowing in the

bott om and/ or

Lecinity . t.h th .e3. { .

nematpd] soRieS MRk ReBagylinit Brdiigighstdiane wherein its
lengtt® Lo\Woricdpands at @a@b&eﬂ%ﬁﬁéh‘ﬁkﬂ?ﬁm.oz content can be

provided so that, in response to these signals, the

axi al extension, the axial position of the draft tube

ASESth BB P PO By BB e of e

suspefision ftatn e Wamewtﬂ aotaxiryenpardicle geootapproxl 80 mm a reactor
rel ations are e. q The height of the draft tu
is use&oh@\@%@@ﬁagcw'ea rB'XQOerM'é%‘gtthé raaterial mixtyre @nd aldﬁ%ft tube
f t
encloffng)the ik, THREm AL ' CoftrditR] ich 1t thotngfePel b= can be
suckedhfeomii aarestobor ledad side do Hid raacher biittorm bmlettbtcitcgh hiesdedlecting

. romthe react.or ttom.to the dr
pibe, WEr4I8 Aot AR SN aIOPB-SRapPIoW i dormad Ui e at dute-
tube dl1, the distance between the material m xture
| evel and the draft tube corresponds to 2 to 3 tines
t her eptimiging thef hydnelysis ind/aruet fermentationdhe drafetubei st an

axial SHEHSRTERE vatind 1RG0 9587 belhE Runsitefe S Bl fiupes, for
instaritedd Hraftiubed 1haikg aRREPSHBNT8ddcéd Qidmster e&fbe arranged in

velocity vl of the circulating fl ow ranges between O.
areagips and 0.8 m's, the dianmeter of the draft tube dl is

between 0.5 mand 1.5 m dependi ng on the materi al

m xture conposition and the dry matter content.

Oles beepgemngequiredifor hpdrehyisi amd/st wee faratentsaticaf ¢arcbesuppylied

revent e olin di um f | ovmn past the draft .
thm%%vg%glpwé* *Bﬁufﬂfaﬁftm the Bastom gpdigedn the ﬁ@@t%ﬁtﬁ%ﬁgxer-
can be arranged in series. A reactor according to the
invention for treating a supplied suspension | oaded

i mi‘rmntgﬁh"ig:theeamomm ofaixygen éal berbowna imas t2; priokeutetecting the
i.cle size

02 copfiyodee bR o atandeseanag8 thaRenatsyha Ayighetension,

the x4 pBsitionof the draft tube and/or a material mixture level are adjustable such
that preferably an optimum, i.e. almost 100% oxygen utilization takes place.

Exemplary geometrical relations are e.g.:

The height of the draft tube H1 corresponds to 8 to 10 times the diameter d1 of
the draft tube,

the active diameter d2, i.e. the inner diameter of the reactor, corresponds to 4
to 6 times the diameter of the draft tube d2,

the bottom distance H2 from the reactor bottom to the draft tube corresponds
to 1 to 2 times the diameter of the draft tube d1,

the distance between the material mixiure level and the draft tube corresponds
to 2 to 3 times the diameter of the draft tube d1,

the variable height adjustment H4 between the material mixture level and the
draft tube is 0.5 to 2 times the diameter of the draft tube d1, |
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means for mxing the material mxture. Gas is
preferably injected via a plurality of gas injecting
nozzl es near the bottomof the reactor and is
controllable via a gas neasuring probe. The gas is

pyef bl v adapted,to.be .circul ated via u in,th

ClrEffireat FERRLEY1 bh i eRelaindHEY rides ol WiBRi g S and
0.8 mgases forned in the reactor can |ikew se be injected

to the material m xture near the bottom of the notor

ving dameste. th%dvﬁswetdkbtb@weeploaﬁm ded ilgnedderending on the
matergé}slﬁlgﬂuzg cbp‘ﬁ)ogﬁfoﬁrd thg%r? téé‘eo %ﬁef erably incl udes

er treatnment epar hg and washi ng
the inpuriti es/h| gh-gravity solids extracted fromthe
terial, solybilizer. In accordance with t
nﬁvsttﬁaaﬂg of H‘e‘) Madsrial mixirensan %tﬁ@leeuh p%ﬁvsat%% picaeling
medi lﬁ\nggw A89hs e § depositing fibrous material or
I kg:bfromtﬁéhaﬂfonposed suspensi on renoved from
the rrat erial solubilizer. Said separating step

o aeCR bl ERSHaSR B AR B Bls AR s g oed i serds,

substances can be cleaned and supplied to further use.
PCT/ EP2005/ 005993 8 In addition to the fibrous ‘
natreagtar acegsdingtte tke inveation ferdreating arsuppljsidssuspeagiondeaded

it o oA A TR A8 R B R s

of apprex! 8®mn campeises atncwinggehne fdrl dus) peefBRILYF bgen! @€ mixing
sol vent cont ai ni n? the organic material is preferably

meanstwmwwth@raaterre MU i n which said organic
material is converted into biogas and/or supplied to
wet fernmentation or wet oxidation as m xing water. The
dbhs enpreferably ihjectod Vie aoplgeatity ohgae mjedtingndzales near the

b i r ned othe mat{a {éaa}lg sol ubili zer, V\/nerEﬁ

ottorp 8¢ e epclqtanct s SnTD B P O@SIBEASUMG RIOREL er
purification plant. The solids content supplied to
the material solubilizer is preferably mnimzed by a
sidig g3s isrrafershiy asaptasttochle sipstlateshvia la purap in theneiccuitt
that the holding tinme through the treatnent plant
according to the invention can be reduced from usual

AR OTe teBhElcnse %@Mo&?h ﬁﬁﬂhgx agsh %éd in wtbeféatcttﬁ can

deconposed suspensi on erla sol ubi li zer
likewisgnbre injeeted 4o Hyeimattsrial smxmre |neas theabottmmqf dne friatey dad blower.
is subsequently freed fromfibers and solids, the
sol i ds
A waste treatment plant designed to comprise the material solubilizer

preferably includes a solid matter treatment for separating and washing the

impurities/high-gravity solids extracted from the material solubilizer.

In accordance with the invention, the waste treatment plant can also comprise
a separating step for depositing fibrous material or the like from the decomposed
suspension removed from the material solubilizer. Said separating step preferably
includes a washing plant and a dehydrating press by which the deposited

fibrous/floating substances can be cleaned and supplied to further use.
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passing the wet fernmentation or wet oxidation at | east
as partial flow for obtaining an oxidized nateri al

m xture. During hydrolysis the suspension of the
material solubilizer is aerobically acidified and the

ot Bliol i BERERG MeARRHsBa bt the BpslfSf@ont plant may
be desigpiRldi todndladé Band WaERiHEfor wdshiry Rfesdnd/wRRSSE Btil cbRtained in
subject at least a partial flow of the solids

the regagjaingrsigpreRsion (selyant@fiay spparating dimBleroug raateniat.r eam
of the hydrolysis to drying and conpacting for the
preparati on of nolded parts for gasification and

cﬁh@ gehvieahcitainirgg tHer eiganimytertah & prefgrabllyi sm@plhed to a
out at | ower pressure and addi ng a

ferm rr,ﬂhév%@ saigisganis ropterial i§) C&MVRGe(g\yggS) mngsh@nd/or gupplled to
wet f&ﬁ%nﬁétﬁé%@%&&ﬂiﬁ’é@}d.ﬁﬁ RYA8L - The binder can be

sel f -produced during waste reatmsnt, i.e. from
separ at ed pI astl c material, or can be supplied.

[ EP200 For th t th .
T R AT
solubliz@MWHEr&ih @x@esélv@ wat&ecSBE SupplidEiosa %@télﬂ/aié? pﬂ?ﬁicatlon
incineration. In an enbodi nent of a treatnent plant

plant.t he suspension treated during hydrolysis is directly
supplied to the fernenter. Since the unl oaded waste
water then resulting during fernmentation still may

h‘EW@ salids gintemt dudpliedns emd matérisl kolltilizepis peferrBilafidiMmized
the diluting or circulating water. An adm xture can be

byas@ﬂ@%#ﬁéﬂ“e'ﬂcﬁﬁé\?‘@ﬁeddwﬁ'&%t antially separating the
solids in a separating plant fromthe waste water so
that the waste water is free fromsolids. The
déhyps turned osibthad the hefdlwgitirrbethmtkghethe&céatmenv\/ptant according to
f erment ati on, renagrual fl ow of .the wast

the inYgRHE G4 ciFadrarn s SuBhARRISinately 61 SRVS Inasyiralo days,
~ when ﬂ%‘décérﬁpé‘)é&d%@sp%héﬁﬁpﬂ tﬁB rﬁé’l&alrl?f‘scﬂ%l'l|£%ei‘r’$}br%rﬁeﬁ%r§g\¥ydgoiy31s

sol1ds content. a f er ent
at ieastrmammflqw and is hebmﬂuemlygmdffrmmﬁbba aihg golids; ¢he solids

the wet fernentation oxi,dation, res ct'vel
passirg) e FGRRST BN ey gt odfetiP st A ei: farpbtaining an
ox|d|z§@mbn§]qnﬁﬁﬂ-gr0bl cally decorrposed is respired and

the nitrogen is expelled as amonia. The nateri al

m xture oxidized after the }Net oxi dation can beI _
T SRubReB 13 R30BhbPH AL A aahltifre? 1S Gelcticaily
acidified and the not yet decomposed organic material is likewise decomposed so

that additional material can be supplied to the fermenter.

It is equally possible to subject at least a partial flow of the solids separated in
a separating plant connected downstream of the hydrolysis to drying and compacting
for the preparation of molded parts for gasification and combustion plants. Preferably
the compacting is carried out at lower pressure and by adding a binder acting as
adhesive until glowing away in the gasification and combustion plant. The binder can
be self-produced during waste treatment, i.e. from separated plastic material, or can

be supplied.
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plant as well as a dehydrating press. It is possible
to use the waste water resulting fromthe solids
deconposer as solvent for the material solubilizer
and/or to supply it to the maste wat er purification

p W CO | n, the dr at "
FaE e G praaioy i Sikpate Mot felfa ganfixaipn-stable
in theV@é\angfsﬂéﬁél i, énﬂmeféﬁﬁﬁehb?eﬂé‘iﬁ@d@p & tHeWAchiefatidnat i ng
water with the waste water of the fernmenter is
supplied to the material m xture during wet

¢ T3P S Bt PR B eRE sfbedsionBalsaPdirid°
hydrol}lswﬂita directipsappledd theviernemes tSiaoe tiveahieaded evastd water then
wat er can be nm xed with the solvent and/ or fed

resultjng %erefem@n@tmséa" Ry have athighsglidggontenty & shapld not be
adde%?{/‘?\%gdlluﬁ o?%:rﬁH%ﬁﬁW}qr earfé@ﬁl el eaé'nr lg(% bbfhdd however, by

or can
substmllﬁmaﬁatﬂmﬁm%onds Tina smataﬁmgqﬂaﬁt fromritbd wehste neter so that

o whNE AP e B ol ol BB bl S Rl B S sl ofhea to
wet ferfreatationt mmke?érh £EaME HERF of fROWh ! Watep vfre@ffﬁd?ﬁ@bﬁa’é t¥n be

treated waste mxtures having a maxi mumparticle size
mlxedoWItlamﬂ sxidsgmaimte femasespensienfartsn optimumsadjustiiend of the
i nvention including pneunatic agitator and for
solids,g %@&é}ﬁysi s and/or wet fernentation the reactor
according to the invention including a nechanical
agitator. For nechanically treated waste m xtures

H&\ﬁ]l: differentiambrgiment of altwasneet plant thepsalids get fiem the
hydrol%% {6tHY Wéttf&‘ﬁ'l%ﬁh%ﬁ at w%%k* B'a* 6r§gfp§§§&Wew l%s )goostﬂl?

vent Ion I ncl ani ca
oxygehdhe loyglarac mater[andhnh depnot\be anxedblica0ly ddvenipraetids respired
rdi n to tgg’ i nvention including pneunatic
a"dﬂ'é?g"' Fgg%r,l § *RElled asrg@MOftider can al so be used for the
smal ler particle sizes. The "limt particle size" my
vary depending on the waste to be treated, said 80 mm
afle matdyial cuinbire exidizeabaftardhp lvest okitledivnaggeos sypplEd to a

IeastE ip t he reactorlc{#iev\et oxi dation a héﬁj eni zat | OIQ
separgfing Hant GPBFFIAL HPYids PLEMPIRET A PPIARSIRPNING anewashing
plant 42461 @k d ablwaraﬁ.ﬁvg PRIdsaltGs PBSSiBlel B JERHE- wasﬁe Rrvaftéﬁ%sﬂ&mg

the waste gases forned during hydrol ysis and wet
from tbe( isglids decampeaserarsolvent fpn&amatarnahaeh@rhzeoanw@s to sgpply it

to the gy, R RTRMsEHGR Pt Th i Fomeosh RFined e BB RY3no

press can be directly disposed of.

Preferably mixed water resulting from the mixing of the circulating water with
the waste water of the fermenter is supplied to the material mixture during wet

fermentation.

The oxidized material mixture resulting from wet fermentation can pass
through a separating plant for producing raw compost and waste water. The waste
‘water can be mixed with the solvent and/or fed into the waste water purification plant.
The raw compost can be subjected to subsequent rotting for drying and/or can be

directly disposed of.
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matter of further subclains. Hereinafter preferred
enbodi nents of the invention are explained in detai

by way of schematic drawings, in which Figure 1 shows
a schematic diagramof a material solubilizer
according to the invention for waste m xtures having
a?Bapproxinate article size of |ess than 80

F

Girasie gasas farmechdining hydrobisissand wet fesmestatianecan be
supplfEd /4 BheLHEWSHEF to i@ Mdth Y alimbiiE! EP2005/ 005993
11 Figure 3, Figure 4 show cross-sections of
alternative enbodi nents of a material solubilizer:;
5 re schematic rans  of  differ

o 58 Aot nenEEaRiRES Srnteit har SR ica R waste

- mixtuFdsOhéiing a MGk atticld sk dfappret. S0 AnTRHeShhafdrial solubilizer
sol ubilrzer according to Figure 1; Figure 9 shows a

accorgingk t@_ thpé@(aréiﬁn imlgﬁhgmqgmailm@i@tmm fomlhydrolysis and/or wet
rmelhi S8t S50 e B o ey £y RRLPcr

sinplified and enlarged representation (cf. also Fig.
19), Figure 9b shows a further alternative operating
calemecBanicalitrealgd wasfe maixiuses havingsmirimum gatdicle size of
e ' oNKe)) ' i I .
approf 280 SR Preferatly e maAa ol dbilzelace i © 4R thigtion including
mechéricabagitatonis tsedrarfd fouhgd@lysis gnder Idr welooxddatien the reactor
_ aﬁt eiri ﬁl .sol hlbi L %er_s from Fi %ure 1 connegted in
accordiggitadhe mvgrtign {acluding pngHEIatiAgEIorde LepenT iR [attes cgR also be
used R 1156 BATAINSE pARICRT $i2és. SHE it g&ticl PGSO ﬂbggabpdé%ding on the
I nvention for waste m xtures having an approxi nate
wastedarka teated; sa2idd0 mnpare tonke c8osideredragiexamplea to 13d
show exenpl ary cross-sections across the materi al
sol ubi li zer according to Figure 12; Figure 14 is a

SRdV ARG Lt 08adftfin theresRtdtTbl Waebxitiaton Bi ichidation of the

material mixture can be carried out in the reactor in an appropriate operating mode.

For freeing the waste gases formed during hydrolysis and wet oxidation from

ammonia a pneumatic washer for washing out the ammonia can be provided.

Other advantageous further developments of the invention are the subject

matter of further subclaims.

Hereinafter preferred embodiments of the invention are explained in detail by

way of schematic drawings, in which

Figure 1 shows a schematic diagram of a material solubilizer according to
the invention for waste mixtures having an approximate particle size of less than 80
mm;

Figure 2 shows a schematized cross-section of t_he material solubilizer

from Figure 1;
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Fi gure 15 shows a | ongitudinal section across a
preferred enbodi nent of a reactor for hydrolysis or
wet fermentation for waste m xtures having an
approximate particle size of less than 80 mm Figure

16. sho cragss-,section acr.oss urt referre

o SR e FloGp 2 S - SORS of gltsinatve phigadments of a
matefigirsohibiRidron; Figure 17 shows a series connection of -

pl ur al react ors during hydrolysis, and Figure 18

shigusea5der es coprshentticoliagiamepf difasns psetafingrajates of the
t [ Flgure 19 is a sinplified process
matetgfl solélﬂfﬁqﬁgﬁ F\%;‘sr?

I agr am e'treatnent plant according to the

i ﬁxguné Bon;  isigvairtart &f e wiateridl wdlubilizer accediricpto Figure 1;
\r/]\gste I Xxtures having an approxinmate particle sjze of
rgé’r% an S¥QW apEstepeatmenoysnkcampiisigy adnaterigh slybilizer
accordth gn,qatﬂve wet fernentation reactor for waste
ure havi ng an approxi mate particle size of nore
t Rgurg®anm sh‘avgﬁjan aﬁﬁrrﬂtmmratmwcéadfrmtlﬁgmm 9 in a simplified
Fi gure 23 shows a

and eﬁ\ﬁqor tl nrggg t Réfogl %)m Figure 19 and Figure 24
. SF

bOI et ﬁtdv@éja Wrﬂ%ﬁélte‘?hétﬁfea@ﬁéfﬁtlﬁﬁ’ EE@&?rbﬁQngUP@Q in a
ure 19. In Figure 1 the basic structure of

SImplwﬁg@ﬂda@ni@medu*eprwnmqns(céraismFlgw 1@hich or gam c

VB th 2'isd detifed RbreSilerdRbEA s raﬁfg?aé%bhy
fermeshttRol v Rigudeh@t in the material sol ubilizer
mxture 8 1s provided havi n a dry matter content of

abigyte 31t o sheves, twehaleyial solvbilizereirogupipureed copneslted in
seriesOl ubi l'izer 1 preferably has a maxi num particle size
of approx. 80 mm The waste 2 and the diluting water
4Figues $8pplis edomgitudinalededtion lesrddy arvakenmmaties nedterial solubilizer
ol bi}‘IZIn tank 6. A bottom 12 of the nmater| al
accord@agithe J7vegtien ¥ Wastedptues ARyingramapproxinalg Rarigleguze of
more 8R§N8O M4 having an outlet lock 16 through which
impurities/high- gravity solids 18 settling at the
t Bigeredidate 1 ddshewenenmplapxtnoasisedtionshatrioss fremadérialhe
ered bhottom 12 further outlet lock 16 is forned

SOIUbiﬁ'ﬁ‘?o?@?r RO 4 Figiice s@spensn on 20

Figure 14 is a series connection of the solubilizer from Figure 12;

Figure 15 shows a longitudinal section across a preferred embodiment of a
-reactor for hydrolysis or wet fermentation for waste mixtures having an approximate

particle size of less than 80 mm;

Figure 16 shows a cross-section across a further preferred embodiment of a
reactor for hydrolysis or wet fermentation;

Figure 17  shows a series connection of plural reactors during hydrolysis,
and

Figure 18  shows a series connection of plural reactors during wet
fermentation;

Figure 19  is a simplified process diagram of the waste treatment plant
according to the invention;

Figure 20  shows a hydrolysis reactor for waste mixtures having an .

approximate particle size of more than 80 mm;
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deconposed in the solubilizer 1 and | oaded with

organic material is extracted and, according to

Figure 9, treated and then supplied to the circuit

again as diluting water 4 via the inlet [ock 10.

| Bsj he el A :

pﬁaptﬂgztli s arr ané@g itéyé\}!\ﬁké’k& f?ﬁgé@ngﬁ?ﬁf%%&ffgfr mkn%\)%’g%mlxtures
having rasi atmmh:matatpartlcﬂé sizel aftmorezthag 80ankn;- as will be

SERRAE 25 i R SR Sl e BRESL E v

| Pigre PBPE v & @@%@a%&?&rﬂdgy%phf ﬁorhqsigﬁf‘é 140 the

material solubilizing tank 6 an avi ng nozzl e
and plate 27 |ncI uding a plurality of gas injecting

PGSR i Sle 4 RelMEarbPhe o 28R S PyBofiy Bofuioure 10
A suspension 8 can flow around the nozzle plate 27.

The gas |g%ect| ng nozzles 28 are connected via a
brippuEs b ihepasic isiiechoe gha ratesiat sQubiligenk issshown in which

organftf)ﬁltartéﬁél %PE%upéllé&]ﬁ'lgu? lrﬁa\r}&ngl@tﬂr&leré@g aéhe 'crh% rsalggn%, c1;or

ressu or di'r 'vess
mstarmepillemag waterf 4, i8 dissoB/dubso tHabin theanwpteial bylubllizer 1 a mixture 8

s profied sah A6y pateqracinar ghaceiilier 10 %. dha wasRaRm e
supplféﬁ tb Iiﬁe %Bﬂt@? 1 za?%fépéﬁl Ha8% mhi Ig r(‘?tflé‘ sr%é%f* eﬁﬂ)rox 80

tra sport air
mm. 'Ej“lﬁ Waate &anﬂﬁle:dﬂldmgwaié@ﬂ/ ﬁl@&@.@i@hé@ﬁﬁﬂﬁlelbd«sd‘l io a material

solun R 30 L SRARAL 85 o ind s SRl B o P EhGcppons
ina d%ﬁﬁa@@%;&ﬁﬁng it %Uin@garﬂgﬁﬂétqéclg% kiYoQgh Rehitm ﬁﬁfnuméﬁﬁngm
i a a change-over nmeans and/or dosing nmeans

gravity sakids 18 saitlsio atibe tpn@nﬁdahot&)mdameedmmxtmteﬂelnathe area of the

apord BRI S RF SRS I e DL Bpfonsion 2

- decomdm':sdaj e Sblubiizepfl drieioadsd wih orF;éhM&n&@r@D%r@xttdbtédWﬂnd
ressed-air line 30 is controlled to open. In this

- accorféiagéomrerﬂ feated and Hemsupnlied e dbe girenit egainmAsodikiting water

responding to 1.5 tinmes the pressure
4V'atﬁ%ﬁg%¥.[°%,§ﬁlﬁ hernore a change-over and/or dosing neans

66 fromwhich an injecting Iine 156 extends into the
mat er | solubilizer 1

oS8 b sl Sl Bek A8 GcR Yo pHETSH tormangaBY which
the 8 sl 5100 ol 6L Pl S80S Tt
- detail be@mfter hailherembo@mmﬂ ahewndnfFigoes! thletgastﬂtwv lpumpuié
mc]ud{eﬁ @ngﬁp?{bqlpﬁe ?%rfbrrqry‘gga @a&ueﬁf} v\\f'vf:’h Feg%e% to t%esec{erlapsolublllzmg
-tank 6 and having a nozzle plate 27 including a plurality of gas injecting nozzles 28 at
_-its lower inlet opening in Figure 1 through which a gas, preferably air, can be injected.
- A suspension 8 can flow around the nozzle plate 27. The gas injecting nozzles 28 are
-connected via a compressed-air line 30 and a control valve 32 controllable by the
plant control to a medium-pressure reservoir or air vessel 34 charged to a pressure of
3 to 8 bar, for example, by an pneumatic compressor 36. The latter sucks transport
~ air 40 from a gas discharge chamber 42 at the head 22 of the material solubilizing

tank 6 via a suction line 38 — i.e. said transport air 40 is likewise guided in the circuit
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i ncluding the concentrically arranged gas flow punp 24
in which the inner pipe 26 is provided with a double
shell 46 through which the so-called heating nedi um
flows. The gas injecting nozzles 28 are disposed in

' t [ i

and tydrilio SPrBRdR e TBDRE] i 3238 Perhgol Bmi iRl 508 34
via th lvengresseat-aie line @0nariz thesgatBinfuting dozeleBdintpthedanénpipe 26.

t he annul ar chanber encl osed by the double shell 46 so

that the heating nmediumflows through the central

CV'a‘ é‘%éﬁ@i—o@@ 8hs ahf 5rrb%sﬁ§5ﬁ1egﬁs\6%rd’ov{n?§t ?f‘h“g

volunmes it may be a van ageous to arrange plura or
pneurnatc auwreﬂaoeéﬁghe afin msspb&epsaﬂbe bypélsse@ by the cohteol valve, i.e.

the pifSetein. T iR Rt 4 Atbassibe thhish dovistiiain o fécodtol

valve '36 opéingnA $18sl cvpPesRRILAIPTIRS 30 e cOFoIIB EHE | Iﬁhﬁgﬁﬁée the
ownwards in sections and the transport air 40 can

mlxtuma& éaalbecifcuiated by he blawerpeessrees/esps0dBgTa TFptimes the
the suspension 8 to the process tenperature
;nessp aﬁélﬁ%r pipe 26 is provided with a double shell 46,
wherein a heating mediumis guided in the resulting
annul ar chanmber so that the inner pipe 26 acts as heat
KEHRSTEEre athangespyer gindigrdosing meags 6&irem; whieh @g injecting

fline 15@?%%3%&%0% i< ogéﬁ Hg'ﬂséfltﬁé 'n?é’te{lgloéoill;bigzer 1 can be
Izin he nma ut eria
providettin dlaiei cem pr@sstddeamhlw B0aThus alsolthé limpogtiésakd Gighsgravity

solids, iy ey me B At EFAdty CosRPibeSee asoral B adhming drganic
matertali‘geﬁélla%é 280 ¥BES intd ted/nfl@glrd B, the circuit.

Subsequently Conpressed air 1s injected through the
gas injecting nozzles 26 by controlling the contro
nbodi ment

| , . h . | [ .
0 7 SeneBabiaiy el R tas Esfcydh. St o diizing tank &
mcludﬁ'@qhb doncentHeaky éﬁ'ﬁﬁged 58k floRsp@is 24 ihRehick HRE Rer 8!1)9 26 is

enperature 1s ad toaterrperature bet ween

PfOVldﬁﬁ'leﬁU@ deuble shell 4fetrough whinhuthefscoosliag heatingemedivm dows.

The o irethl nd2ifos 25 o8 BisBPRA SRR iaBEbhalipet BndiBSed by

the infenygip€2650 which, simlarly to a piston of a piston
punp, suck m xture/suspension 8 fromthe bottom 12 so

that inside the inner pipe 26 an upwardly directed

flﬂz‘aﬁealﬂﬁdrﬂé‘tnfé Hid 4‘? cﬁg{)oﬁﬁrgﬁ)dﬁlgﬁféeg iﬂé %E?&eéﬁ@iﬁ ?@ 28 can
also be/rdisﬂosmﬂyn the annular chamber enclosed by the doub!e shell 46 so that the

heating medium flows through the central cylindrical chamber.

In the case of very large tank volumes it may be advantageous to arrange
plural, for instance three gas flow pumps 24a, 24b, 24c¢ in the material solubilizing
tank 6.

At a distance above an outlet opening of the inner pipe 26 a bounce plate 44 is

~ disposed which delimits the gas discharge chamber 42 downwards in sections and

- the transport air 40 can laterally flow around it.
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be within the range of from10 to 20 nm's, wherein a
mechani cal deconposition takes place by the
reboundi ng and frictional energy and the organic
material goes into solution in the diluting water 4.

TES; ﬁ%ﬁm@{ggﬁ%e& e sf'i_’J?\ d o%e@rp&%@%iﬁbé gﬁjré fnn%m@ e26is

foun bounce plra

providext gith\a d@llble‘shdll |46, tvhereit @cheaftinghmediam dlgmdi‘ed @ethe resulting

cha r 42 and js.sucked the ¢ or 36
annulgy ﬁﬁb'ﬁ'@Pf sgit atztbe wrir&p%gé GEEX:S %?at @@aasﬁr féses%re"sqf the

maten"i’&@oﬁhblllztlﬁgt Uil ESﬁE@ r@blﬁee'vﬁiﬂ'ljl'n%ul'afiﬁﬁl osed. Inert

mat eri al uritire I'gh-gravity
SO|IdS etc. contalned in the wast e are di ssol ved and

h ed. 12.. | fib .
Bt FubMeBotn dabAACHEE nadk Mialbdd 2 hoASeh to G dhatehal
solu bﬂl!zin@&aﬂﬂ & Jgﬁﬁlﬁéll)ﬁéﬂl ;U&eﬂ% & drg maﬂéleccﬁ{téﬁr(@brﬁ‘fa@lrﬁbbrewatlon
herin anic material by the introduced shear

TS) Of apl@@g( d 0% by supglyingdhei dilugsg wajer 4 gyidedyindoe cieuit.

Subsédferfl's e%ﬁ%%aé@%ﬂi?“v'#ég% BeLh 158 s HileBiith Adigs 26 by
- contralihgitiid d:dntm vabek3 & .In the showe @nthddimehad dulsdtlhg operatlon is
can

é)erl al c'w’@ ubi l'i zer the organic rraterl al
prefersed, pereinthe RWse distanasyisfaout pig/1 @mﬂeofegwta_@e The
b
procefing t?ﬁp%kf%‘éf?ﬁdadi“@d 15 4niEpafife bified b FBRETE: vRPhe
- -heatinghinediune dbaingial thegimhtena;?mlhm Dine td thiecamerassed-ailhalsation

in theiilgtgﬁ})i[ Sﬂ of t h %ﬁmgﬂgé/ 3@”{?@%@&'&%&%@?@ g(gw%lch Similarly to
a plstErh 6Fé§b|§0h fﬁﬁarﬁ@ts@tbk %lxﬁl‘i’éﬁégébéﬁélaﬂ 8LfAsH, tRe batSMOYsh that

'ed idle state, wherein in the sanme the input
ln51derﬂaeemm%n pipe |2§ ampmaw disectad sugpensiantflow 4dist formeds Said

suckeshEraBh REfihb HbeS oo thaRees TEaIgi4 at floh F¥Ritg drich may
be withi! 9l ﬁah?elwmeﬁn cwttda QD rﬁBeWHégelﬁfa friR@hhAREN ddtdPepakitich takes
t he | ow pu y the pneumatic circul ation

place by r“‘ﬁlrﬂ%u rwnswapd @flctminghe@emysambtén@rganchngtg@@bgoesomto
solutzéﬂ”ﬁl fﬁgvmfuﬂha Wtkegt ed suspension flow 48 and is thrown

nst t bounce plate 44 and then fl ows downwards
agal n in the annul ar chanber delimted by the inner

e 24 and by the shell of the solubilizing tank 6.
%459 pampressediair wp avmg theeughthadnnelpipe<d tews araipd the

. pra t
o, S LS 9 5 5 e
chambérethand ispackeddy ihe domprelsedr 36 as traafspert dih40 end is sipplied

each coppressed-gir pul se, the suspensjon colum sinks
to the @gﬁﬁﬁgp @ﬁ?l”d’eﬁ? mpressed air circuit is closed.

Inert material particles, sand, impurities/high-gravity solids etc. contained in
the waste are dissolved and settle toward the tapered bottom 12. Moreover, fibrous
- material is released and goes into suspension, wherein films and other solid material
~ are cleaned from adhering organic material by the introduced shear forces. The
- forming impurities/high-gravity solids are extracted through the outlet lock 16 and the
outlet opening 14 at the bottom 12 of the material solubilizing tank 6. It turned out
that by the material solubilizer the organic material can be brought into solution by far
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I nner pipe 26 (see Figure 7) and the level 54 in the
annul ar chanber 56 rises again wuntil the initia
state according to Figure 5 is adjusted - the next
injecting cycle can start. By the afore-described

morl 6y 8 e By 5 AR 6 e
convdnticriab selubmzetsl inwhish mﬁdtﬁrmiay agitatoenaed memkeeakeaﬁsed

that the organi c conponents of the input naterial 2
are brought into solution very qui ckly and with a

hirgB fehdtion GAY Q‘?Iov{’ﬁ%rﬁ?‘@f is | ﬁ e [rP4ail BﬁEﬁ %ggln by way

i s suspended and the ities graV|ty SO

of thegrigusest $ked. Since practically no noving conponents
are required for this intense m xing inside the
material solubilizing tank 6, the wear of the materi al

S Piguté Bahe maeeaSdlulsliZifg taifk 6 i MNRWA fNa Kifledidié BPelte
Vi s-a-vis conventional solutions. The m xing can

whergin i te sampte inpulmeaterial? sy alliugted do saisLany raattermcuﬂaaﬂ of 5 to

10% Bfﬁpaitfoégff gillglﬁ{r%ﬁw Ir%%‘%@éﬁ% \(/)VF {\ba%lrﬂgﬁgeqﬁﬂgﬁ&%tﬁ% %radjusted such

that islispbelsirathefupper ObtigiusRerfing bithd ianét Pipe 28 6f the @asdRAv pump
t he annul ar chanber 56 so that further shear

24. BY @?ec Raeypatic RreylaliRiaxplaneddwsway oh Siavre 1aspepsign is sucked
: t

oy n PSRty B4 53368 1 AOER 1y SRl oo it
44 andrthenl iflnwatdomkmvvmds lagaiheiil tbetamnup;lrajhemlm datimited by the inner

EP2005/ 005 di he
pipe 74,80 BFiie ineLPEihe saliang tak ¢niie BREST e gt copveyed
suspe’l‘i&ibrﬁl% donargehat thél@@éi 5£ans§d159tHe"§Eﬁublﬁi|H§ t&ﬁ( égefti%tby the

the shown wave-shaped flowis resulting Tn t
measgfnbh accerdingtor Figere 6f Wheur the, aii infectiad is)FnlBhed i.e. after the end

oresdFbh LA T6E O 8o LT Tk kT
inner plp@ﬂZG {seeFrigwre Tyand i elBesafromhe- ﬁﬁﬁﬁdr‘c@%%bmf $é§ again

lubilizer 1 according to Fi %ure is used. In th

until tmgt'féaltﬁtaiataﬁéﬂtd"w H?]F'Qsléﬁ/ riaaditstess—tae nexiaiesting @ycle can

s, B0 s 900 L BB B Sy o

|mpmg|ngs:lﬁ|tmgsm\$1:€e“r3|cﬂpm ¢t batigce platpp itigsl suspamcm i%&zmtll‘wnely
L}b V\/nlc is arotating screen in the

mten% 'E'M QIRBENCHVRPRERSS O dhey mﬂuwaéer@r% fikg rought

o 18 Shy G450 B e TG G o

materizh ingespended and/ the |Mparm$/mghpgraﬁmy sohdsam&;ﬂﬂed eBinby

additional ste
* practiGlyHimoyPgiasmPe TRt re e 96 U Gl e Mg dneida the
materil 8ofubflizing tank 6, the wear of the material solubilizer 1 according to the

invention is minimal vis-a-vis conventional solutions.

The mixing can be further improved when, according to Figure 8, internal
parts, for instance downwardly inclined deflector plates 58 around which the
downwardly directed suspension flow (Figure 6) has to flow, are provided in the
annular chamber 56 so that further shear forces are introduced to the suspension. As
said deflector plates 58 are arranged in a stationary manner, the wear thereof is
equally minimal. In the embodiment shown the deflector plates 58 are alternately
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change- over and/or dosing neans 66 to a pneumatic
classification plant 68 in which the screen overflow
64 is separated into high-gravity solids/inpurities 70
and soiled light solids 72 which are elimnated. The

ciopof 8358 WML ey PSR T Pl s SHEE o
shell pf thetinddr pipe \BI6i sththiat thes sithwiiiredievihiaped floay isirabultihgn e
e

, . 4
annulgy CHADRE S0 FBCRUSPoIIGRd QUGB ARPERT Pl RR OB GOMET Miomal
parts%?'fiil rE@U;Lﬁed’f 5to 15 % The suspension 76 is

iec%ﬂtot e inlet lock 10 of the materi al

supp
solubilizer 1. Inpurities 160, such as ribbons, ropes
and_cabl

/ , t he, [ 7
oGRS waSe SRl flant 'SRRAwingHERaNG eldtedtestied
materi# -solUbRiZeR R Wdcor@fg b Fiyude avistusedol i ds 18 forned in
the material solubilizer 1 are extracted fromthe

solubilizer 1 through the outlet |ock 16 and are

oIS CmiE Pl sPEAAT siard e dyfd 8o e amanged
- aheaguf the materiansalabitizé06. Diye WRRRS60to By pRlatexdlispiretesall — after

wat er 82. The cl eaned hi %h- gravity solids/inpurities,
crushing whereiapproprigternsypriieditae &sSereening fiantrtd whiohgs ggrotating

scroh b o, B BCETEGRE AR SO i e s
from &(ptor 20 marh ¢3 $hedhi elinciedted eitheralireetly bua materiaddistrébuting guide or

-f d h ial 94. T
a chaRgE oRLeRY ok HaPBA A8 04 sberals e AdOgional step. In the
showr§ 8hiHddirh &Y, a]patrﬁélqlléﬂ@or {eceraivt lsBlidd th\;g cf%ﬁ bégﬁ?&!@ﬂ'di&%e

along wth the soiled process water rom
changgaeverand/oradosing heans54 iooa pnsumatie clasisificapian atamt 68dn which

which, i.n turn, is in the formof. a rotating. sgreen. .
 the sefe dyey Py FsanaralPraniodughidievty sdsfiplidities 40 and sofled
light sbli@ay2 RehistvBrd emamatdf0 are separated fromwater

containing organic material 102. The fibrous/fl oating

substances 100 are cleaned in a solids screening and

' Q4. P i f_pr 38
VRS RoA s 8 b A 8 K R A B o ver
and/ondssing nedrang6 toSaintixipgrplant NPinoPkicAt ie™ilRIY With a partial flow of
dditionally assisted by supplying to the
- the Néuqu#ucsgtd'lyﬁnq Waterd enditrealediby means: @fra miengile fogm a
C t r iqeCgdi t for the dilutin
suspe@é@@rﬂﬁﬁa\ﬂﬁé tahéeb%gésc??l{éggg& g%@&ﬁént s each of the t \g/]vo
washi ng neans 80, 104 is designed to include

l i ly i | ned iral i a which the
?ﬂg%gueq%@io%dié Psesupic’dfileaa%o tﬁeo Pn g Igtr:Rc’M Io? the Irnatertiarll solubilizer 1.
Impurities 160, such as ribbons, ropes and cables, are separated from the

suspension 76 and discharged via a mechanical device of the mixing plant 74.

The impurities/high-gravity solids 18 formed in the material solubilizer 1 are
extracted from the solubilizer 1 through the outlet lock 16 and are supplied to a
- washing means 80 in which they are cleaned from adhering organic material in a
-purification zone 106 by means of supplied process water 82. The cleaned high-
gravity solids/impurities 84 are then fed to a ferrous metal separator 86 aswell as a
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material flow to be cleaned is conveyed to one of the
purification zones 106 and finally extracted through
a solids outlet 110. In the purification zone 106
organic material is dissolved fromthe solids. In the
] ¢ , el . e .
non-GA5E otk st X oS LSRRV TR TR B e 80 e

into apferroas pand®ra Bah-ferrouseart 88 endajthbomaterizd @di r ement s
to said purification the share of circul ating water
108 can be increased. The solids and fibers 112

C t [ t i
o FERREoRIDS8Y SLB6b Hioh §HERd|in 3 ol KoRlbiizth 1 through
the outigtyaitkat 6 imgsyppied aldrg witt thdsoiletk pyobeas evhtendé ttemithe washing

mear g B Pbisis A irasale o8 Hich Gim. Jy B PEIANT B g rotating

screeh!l S48 FibAR Y fhadridl SepaReST I8l fibER oM ANl Sidstances 100 are
di ssol ved organic material is subsequently mxed with

separgird fromswalgr santaining orgardeumaieriai 102. Abedibrons/foatingn

substE0%, 18 oY oA 2l SRRl P4 sl B0 gy e

additior pfiprscedsivwater 82nhivkshgippliéd to Al g aifichton »eh&n 08 @2the
containing organic material fromthe fibrous material,

washipg phant; §@'Cbeur?fym9§m%awu0% beasditianally assisteslpy swprlyiag to

the pERAIE ZRBR J9BGH S BB el T8 HIFCH [s¥Finbiied off the froatment
circuitafgr theg dilutihgByates 4di scharged via a sand di scharge 123

and cl eaned from adhering organic nmaterial by the
addi tion of process water 82. The pre-cleaned fine

SiNfe HA cliBed BRIboMiIABhisShchDahé 6 walhth h8%0T88A%s

128 the basic structure of which corresponds to t he
designgd o ingludesolligeely inOlinesbspiteh cohveydrevia whidhirtks respediive

matefI 8RB Heblled K SorftelROTS ok 4 1S PO ion: Fhns g dnd
finallyadi@racRRPtHPoust BWolid® Butidthel o0 1e ?@ﬂiﬂidbti’&h%nﬁ 10536i8@nic

circul ati naévvater 132 provided after sand washi n_? is
materiahéndispelveddgintha solidso reifiel event thattaeyeryditense purification is

. L aSer:\aQj L. i Jyd [ i
oSNt b by B s BT, ¥ the case
of lower requiimdngs tovehielr purdidation thesivdreedforenRtihg Wdler 108 can be
. which it is heated to the process tenperature by a
increasgdt i ng medi um 142 and after that is introduced to the

material solubilizer 1 as diluting water 4 through
the inlet lock 10. The heating nmedi um 142 can al so be
UBlesl solidsr arbfibénrsgl t2heleavedbbrd eitrattedfthtdughothe dolidgsvoutlet 110

.24,
of thewarg?ung plant 104 are then dehydrated in a dehydrating press 114 and the
dehydrated solids 116 are supplied to thermal utilization or a subsequent rotting for

later disposal.

The water 118 resulting from the dehydrating press 114 and containing
dissolved organic material is subsequently mixed with the rinsing water 120 flowing
off the purification zone 106 and loaded with organic material. Said material flow
. contains a share of fine sand which is separated in a sand washer 122. Also the

- water 102 containing organic material from the fibrous material separator 98 is

supplied to the material flow. In the sand washer the fine sand component 124 is
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Dependi ng on the process control, the organic nmateri al
of the water supplied to the fernenter 138 is
converted to biogas (nethane gas) 144 by net hanati on.
The waste water 146 provided after the fernmentation

separ\%ﬁb?ﬂﬁe L%tg)g'ld f érPQ?lgé\}lggi%g o rcﬁh' ?éed ¥ ata{1 d&égﬁarge 123
and cleamegttorh @dpenngssgargg t’rm‘(eﬂalatiMhe advlﬂdleomabessdwater 82. The
ired in

exch er 1 Excessi ve er
pre-cIEAESa e e 12458 JoRn SUPRIFCLO ARG SABY ashnGLTRERE 128 the
basic %'tlﬁﬁfuré‘ﬂ)@m écn'?es h8218 hdashin &gﬁ@énégg J1(§4L SO Lhat further

di scharged and guided into the sewerage s
remarksraainaie dispenssd wltb Em@alea@eddmam&ﬂ aa‘n)theun bpifedkid a

.0CEesS. r 82 to the ans 80, 104, 128
matert] iR (dnghesthd, A8 56 SONWRERE: S50 e
process water circuit is closed. Organic materia
contained in the deconposed suspension 20 can be

s g psganicallydiighlydo draijatincnwater ddanpyidediaéier saed

waslS3ETRSF i HUEAADE A8l kS b 4 Gt

supplieditdid fgrmentire38 bloRedna oﬁaqﬁmg&?)e\deﬁs dingiithyrfed sl didulating
nE%ns 66 and after &treatrrent period of 1 to 4 dalée
water19¢ 1o & hes8Xsnanger Qme\@hnchdwﬁshﬂat%tq therp{ecespieguerature

A | .
o 2 GG LABEPRI0 ob s o goead 5 sogers 1 o

dilutingt\mted4 tROUGERES 0rHe0I06R98. Theiheating mediemnbifl careaiso be used
VOI,r organi ca hi | oaded circul ating
for heg rl]% h%@%”éﬁ@ EBLB'I h%‘x’tpﬁ’é‘%? é%ment er 138. The

separated solids and fibers 100 of the fibrous
material separator 98 which subsequently pass through

tbepending opdhe procegsacntrabshe wgoatiamateda aftoe water supplied

LT AR A NTN A - ——

means 66 as dehydrated solids 116 having a dry matter
content of 35%to 60% TS and are there diluted with
t Hee westenyaiparl4p rredded aftes ihe fasmestationoster gnddreest frem

~

organﬂﬁpé?e‘ﬁa? sathgn 21?\9%6 %tﬂ&tggg)g{/sgfbfsﬂB%@d?@iﬁt h \?Ige?q?aand

brougnﬁté pmbessixxg termperatirndn i heatlexshdnget 440 8Ex¢és>stw\ﬁa@ 147
is ext r@lcted and freed fromsolids in a separati

not requiged ImiEig cireHi i suRpliedy awaste wales tregtmenplant 148'3nd the
c!eanéH \W%%fe \fvéﬁe‘? 1@5 i$ Blécﬂégge% aﬁ@@ﬂp@ﬁqﬁ’ﬂo tﬁg e%%é‘%ﬂr&@m A

mat er | solu I zer
_ partlaldlmm gfet?mxﬂeanedmﬂaste water 1$0re gnilctbad protcbes wadére82vkd the

-washlng meansnéo p10%lnt12§ as weIPas {cge ueI éalnogwagher 122 so that also the

process water circuit is closed.

Organic material contained in the decomposed suspension 20 can be

- -separated from the waste even more quickly, when the decomposed suspension 20
-of the material solubilizer 1 is first supplied to an aerobic hydrolysis or acidifying step
162 via a change-over and/or dosing means 66 and after a treatment period of 1to 4
days the suspension 20 is free from solids in the fibrous material separator 98 and
the sand washer 122. Subsequently, the suspension 21 treated in this way is stored
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conmpost 212 is disposed of. The waste gases forned
during hydrolysis 162 and during wet fernentation 164
are jointly freed fromamonia in an acid pneumatic
washer 172. The organi c conponents of the waste can be
; f
in thefllfrt%gr{n%g%?e e'n%t m %Us Jrggmcﬁﬁpﬁ‘ahgﬂé%géc?E:ﬁgﬁ@ﬁﬁ&water132 and
suppl'@nriarthdaimemntan‘tﬁa he remai ning material flow can be
separated into recycl abl e or disposable parti al
material flows. In accordance with Figure 9, it is
| TH@%ﬁ&aM%lMseaﬁd“flﬁé}qu@FthE gtb‘f“&?semtafbrlﬁ)é@ﬁér%tém which
separating neans 98, 4, 114, 122 to su
subseguently ppesthrongh me p@ltsbatrreenlng aritewhghing Ipjavitsl Oﬂ@ld the

cehydipliif btobe 34 8 SyPBIRIT R Evetin Gl Raf i RRGARGS ver

and/ot aasing Mesis66'ak elehdratéd dolidie 1@hgﬁﬁg@d®uﬁaﬁéﬁ¢@ﬂeﬁﬂof
a_change- over and/or dosi ng means . The solids-

35% t\BHeB&)r% Fré gee fgrediluted with tlwumgrwm@ﬂm g gry matter
conte fﬁ t’/owtarbecl‘{‘gﬁr%% 8{/5?3%“&5} c%‘snﬂé mé@{s 66 MPost I ng
el Ment n erial via a c -ovér and/ or

dosi ng means 66. PCT/ EP2005/ 005993 20 Accord| ng to
ure 9a.the oxidized nateri m xture 23 is then .
ARETE naing iap of o HLAREinde SR TeIheRsAToRABa i oxicized
and N%ﬁn@a@ééma&éhgal wﬁséfeﬁe 3fikle &&écﬂée%fgg&;frenﬁé&ms in a

washer 122 an rati on press or separating
separaling plant #68. 'ﬂ‘rltermiltmgswasbeuat\mét?@ whitleis diftbsbbeaiaisdlids is

* then Pl aF Alind el hlc Ypdhalefinl SN BE el ahditsaia chagos-over

and/oNBoSiRg MedRBE /Y theWaSE WRcPHBABSADIAR 1@%@%§Gl‘hng raw
rotting 214, wherein the dry product 216 resulting

-compcpst&iﬁsa@m@@@dtof rotting 214 passes through screening
218 in which the residual materials 224 and the
conpost 212 are separated. The residual naterials are

StHepWiaté, gase@-forrhed atiag ingtrolp&s 36 iare diheivenrméhedtion
the fermenter 138 is primarily char%ed wth the

164 aigdpindy freeg frorg ar@f@@ﬁ@n@@matzdp@eu RdIeydirg. 162,
the waste water 146 |oaded with solids can only be
introduced to the circuit of the diluting water 4, if,
dhd orgianict @npondritg of thedwasid carhibevsepatated by nhearts ofithe

9b, e solid adfl ers re separated before in a
'above-sffep?&r beg Wasis ieatm nkjanh\gvﬁ 81viedly love pupeRdiBie 98, apparatuses
and theqkhfniAg rrﬁ&&h&ﬁlcﬁﬁ‘@amrgéb%rﬂea%to recyclable or disposable partial

material flows.

In accordance with Figure 9, it is likewise possible in an operating case to
bypass the separating means 98, 104, 114, 122, 128 and to supply the suspension
21 prepared in the hydrolysis 162 directly to the fermenter 138, wherein a suspension
mixture 133 is produced of the organically highly loaded waste water 132 and the
prepared suspension 21 via a change-over and/or dosing means 66. The solids-
| “bearing waste water 146 of the fermenter 138 is supplied to the wet fermentation or
wet composting 164 as fermenting material via a change-over and/or dosing means
' 66. S
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104 and subsequent dehydrating press 114. The contro
of the waste water 146 is carried out by a

change- over and/or dosing nmeans 66. The solids
fermented in the fernenter 138 and separated in the

SRE%@WHQFQ) Pz'gGFE 98 %he 6Ldize %l(])rﬁfxl%rriﬁl ﬁﬁﬁ%élfﬁi id ﬁef’u@?bljé/&éd after

fernentati on™164, wherein wat er
wet fermentationr #2 tya pnatatla%paramm inl:lhﬁ:mg;adﬂ;tednmmls&%t a sand

washbE755 2B PaHRb W oo St bl B R bR e
waste/\ﬁbte‘rqmﬁtaﬂe@rdulr% m&ial Qééaﬂﬁﬁ@n id B6edlhy soﬁ?ﬁhf @,r c;rcuiatlng
content may be between 5 and 15% The excess of

waterhtldye SlOﬂlﬂSﬂsJ?a%ﬁf@dated& uringomateriahgeprmadion mntheesttm%qted to

sunsB o 2, el EHREBH DLCTE NI 50 bl

rotting QH dlpalssee thrdugh ecreemﬁigaﬁwe in Whichahe rrd@iﬁu@i mitdiiald®24 and the
the fin concentration of the

-Comp%ﬁ fﬂié%gﬁwa{@fe% degidual malgsials arf syrplicdy fdhitlermategal-

'sensﬂn?blt cfparating plant 98, 104, 114 results in the
fact hat the solids content in the wet fernentation
164 can be optinmally adjusted by the at |east parti al

g retnentBOt 345 aiiSEhaseS] Bithdhe sofiesDeadng or

suspehBbre2N aRer By drBRsIsoTEH the Weske WAkl 46516BHES Ml@rssdﬁls lcan only
as the excessive solids-free foul water 171 can

be intragjused dal the cireit ofcthediluting ivatered.df, lastindigatest lerFlgure 9 and

showf EA(ERIEY RoFBHES WP sl g ety B¥fe BoBa Bt ot ST A

separéﬁﬁlg plang irtiingsolids $&purhtidi® 88asolitl! dcrésnih§ @ndGidkhing plant
eumati ¢ washer 172. The deconposed suspension 20 1s

104 aafé ﬁabﬁww debveratingprags Ajdr bng sertralal the wasis watercl46 is

carmioffR AL 3 oSSR Al ARFRIRE T o ot in e
fermemh8. 13Blmcbsﬂsm'ataei |grtbe separchting elgret 98184, 314=ee supplied to the
sepa tedwfz{e erl al,_whi ch is_not anaerobi cal Ig

wet fe&?éleaf?glega W %mrf whaptps 141 gxpelied it Rie separgting plant 98,
104, BB UsE82Ril SRS aééﬁgﬁa?ﬂ%'f&hnﬂ(mg?ﬁ&h%é%Bhd? 116 so as to
e materi a

agi tator 6 1S arran or mxin
. adjustmr)(ld@abdl(ydﬁattér cententlip)the vt derndrdation t1 64 Bor inktance, the dry

8 f bl
mattef E51t5 g e M BAN CaRE 457, Thegtass oL ol dvaind ) & Atded
as cwéﬁé)tmg“\hﬁté? t@ tﬁ@%‘st@vaf@r’qwrcﬁ' th@W%Jt ferhféhtatidRs B@ a%scan thus

chanber 188 is forned whi ch the waste gases
be suppliedeas dilitinggvatiey drto |tlye nmteﬂm mlu:bihzﬂrﬂeémredstance

In accordance with the invention, the final concentration of the solids-bearing
waste water 146 from the fermenter 138 in the separating plant 98, 104, 114 results
in the fact that the solids content in the wet fermentation 164 can be optimally
adjusted by the at least partial return of the solids-free foul water 171 to the expelled
solids 116 and the wet fermentation reactor 192 can be dimensioned considerably
smaller as well as the excessive solids-free foul water 171 can be injected in .the

circuit of the diluting water 4.
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The deconposed suspension 20 of the materi al

solubilizer 1 is supplied to the reactor 174 near the

bott om above the bl owi ng neans 178. The nateri al

m xture is mxed by the introduction of oxygen and by

0 MAGHR I

vrgﬁ;ﬁég?%f t h%gl%ct@greldé m xt ur gﬁ?[qg%ﬁgﬁg glssllsrfm}%i;tqgg wet
fermentatjom o4 the sepafatiog dantr s aswell @srthe dicaf prieuroatic washer
172 days. In the wet fernentation 164 the organic materi al

*which is not anaerobically deconposable is respired

and the nitrogen is expelled as ammonia. In the wet

fermentation 164 the circulating water 132, 133, 4 is
The decgmpegad gsponinp 88us aetabieally acigitied bycydrolysis 162 and

Ofga"?‘ﬁ'r‘l'%b lgéggg?%r%%m‘&er nen %“R%%'%ghzgl W %Flp Eé‘{:k%%& Bojs

ferme}mta:tiﬂ:urcmlthe fernerierc (3G oRHagd sV gramead thé poltants are
nta ion 164 subpstantially includes a reactor 192

| SepafﬁFﬁtﬁ?@rﬁ ginatggat whish iq ogt %@erﬁb;gaﬂsg derampasableal
m xture 23 is arranged (cf. Figure 12). Near the
bottom of the reactor 192 a bl owi ng neans 196 for
bTbtwihngrdlysiS)St()‘@ subsmnﬁallwd:cd'enrlsama chacter 1 &4 |rvwa|chhae

mech3oaLaa a1 76 Flaangae R mip R sadlgriapaiirbaet, Floure 12).

Near fHeabhdtesm &P thd Feafcﬁfrnﬁdl 4 Bfovﬁﬁ%'n?ééd@ﬂ?é i blé\ﬁiﬁﬁ'lﬁ bﬁﬁgen is
wast e gases 202. PCT/ EP2005/005993 22 I n order

- providadawbigh is fed theewgh an owvgeruﬁupmlydraooﬁ@pne@tma@mbmnxtgre level

186 2 Fisip 988 ComR o QpRg dr el bEh Hha Maetd g o fameg during
hydro%|mgmscdj%t@nd a return 204 immersing in the
material m xture. For <cooling the material m xture

coolant is conveyed through the advance 184 and the

Pi¢ B3 ostASLERR IR0 U, Aefla ok P kbl o e
reactorthd mdlsmf thg@pttpm é&ﬂlﬁ the_tth@wchmeahs I gg The meﬁatrmxture is
. _ jtion, the m wat er strongly ..
mlxedﬂ‘ah@@dn&ﬁug (fY9P8 Nl 36‘6@%‘@8"9 dhe peitaigp{ 26 iegMd is
. i ; . t
cscndfys P N o gl oyl 80 s AG 2
after airggliomerdmperiodfafdrtoat Haysli ng tinme of 3 to 10 days, is

renmoved fromthe reactor 192 as treated and oxi di zed
material mxture 23 and supplied to the separating

AhaRé Wl fermldiftaBSiP 364 thd Ordeintd naléifal YHTBK |sSFst emate'rétsz%uy

means 206 and a dehydrating press 208. The treated
decompusablé i reepiredand ithe nittogenrie expelled ssppimeniat n theevet
.fermeﬁfa%ﬁﬁ 64 the circulating water 132, 133, 4 is NO, reduced by exposure to gas
and thus a concentration of ammonium is prevented which disturbs the biology in the

. fermenter 138 and inhibits the gas production and decomposing performance.

The wet fermentation 164 substantially includes a reactor 192 in which an
agitator 194 for mixing the material mixture 23 is arranged (cf. Figure 12). Near the
bottom of the reactor 192 a blowing means 196 for blowing in oxygen is provided
which is fed via the same oxygen supply 180 as that of the hydrolysis 162. Above a
material mixture level 198 a waste gas chamber 200 is formed for collecting the.

- resulting waste gases 202.
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means 206. The resulting al nost solids-free waste
water 170 is supplied to the diluting water 4 and/ or
the waste water treatnent plant 148. Resulting solids
and fibers 220 are further treated in the dehydrating
press 208, for instance a classifying press. The
filtrate 210 fornmed in the dehydrating press 208 is

r bt endee tb Dltevemethbi matarial misionse 106 o%bealﬁydmm‘ng;d;et aw

formeFRENI o B SeirR B0 G, Pl kil ThErelfigeairinn 1621s

conngiéd & afl @8lvaRcdTB84 and @Pretliih 20WinsiHBERSY RNthe material mixture. For
fernmentation 214 the dehydrated raw conpost 212 is

coolingdbgraatesial mixiurg caghantdscenveyedihsela theisiveaee §4aand the
ot TG B BN ko ra 08l SRS BB rope,
in which the inert nmaterial 222 is disposed of and

e pis Lihara iR inle. i reRgtor TR indae ¥icquityeaf theagitaior 194
In adcﬁ%(ﬁ é%x:h vidi8r ?‘Qq%goggﬁ I{S #4th ahMonizQ¢ u‘?tfodl}d%% to the

ySI S eact o) wet fermentati

matenaiamxtmre 192 ahowe sheppolick1 1@ ‘Iéhe miakeriz) nuxlut@nsmrxeﬂﬂﬁy thfe
re are freed from

o Lh ' ti h d
agitatby ok And oig TR0 SFgeh sbil et helblnaing qf oGy 1SS, i
remo ForAdfe rédRTEN 927 ifeRftddl8n@ oxiditel! RBEMEPMIQRAS 332 d
sul phate 230 can be obtained as commercial product. In

supplieddo g separatiea plenttIB8. ni xi ng contai ner 226 a
wat er-acid m xture 232 accunul ates which is renoved
from the mxing container 226 through a spraying

MHee e @ardting plary 188 Wohtprisisi A1 8lterBans 366 and d dehydrating
sp ra&gd in again at the top so that it can react wth

press 208. \he treatrebard eridizedomatesial mixtare 28 ds suppliggdo the filter

mean?%@@n?lh@g%gmuy‘glnﬁcf& 56RdSfrek" d?sgg%elo{ 74 [ Lﬁﬁ)ﬁlgﬁ t@ffﬁéj

i's renoved duaring ci rc
- diluting vﬁteng@:ndkﬂfrthamdist& wehtesri tr@tmmplﬂrﬂithaSRésmltlﬂb &0lids and

fiers 3R o Rest Thes IRALEN L QecH TS Piessi20Pn T FORNPR ALCIsssifying

press PTIRE fiait€ 200 Rinfdfifdhd %ﬂ%gﬁgﬁeﬁ E@é ‘i@gﬁ@ﬁe'tdﬁg"’lhe filter

connected cleaning stée I'schar ge
meanaﬂﬁﬁs’bh@ dehwatqw«a'w cenppsb2t3 foraied @ttbe Eumecmdltb

a varsi.ant a naterjal. solubilizer whi,ch a
subse3 (S relnéaition anlor it Via e e oo Y deisang mpans
66. this enbodinent two or nore material solubilizing

tanks 6 are connected in series, wherein each of them

is designed to
In the subsequent fermentation 214 the dehydrated raw compost 212 is

recovered into a separable dry product 216 having a dry matter content of 75% to
85%. The subsequent fermentation 214 is followed by a separating means 218 in
which the inert material 222 is disposed of and the residual material 224 is supplied

to material-sensitive recycling.

The waste gases 188, 200 collected in the waste gas chambers 190, 202 of
- the hydrolysis reactor 174 and the wet fermentation reactor 192 are supplied to a
mixing container 226 of the acid pneumatic washer 172 and there are freed from

.ammonia. By charging hydrochloric acid or sulphuric acid 228, ammonium chloride or
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include a gas flow punp not shown in Figure 10. The
mechanically treated input material 2 is supplied to
the first material solubilizing tank 6a through the
inlet lock 10 and is adjusted to the predeterm ned dry

sulphaid 2:% csR Bb‘i‘iUtalhéd %déd?ﬂmﬁkélél rBSut‘ﬁafrthe“bott-UPﬁ area of the

resulting inmpurities/high-gra
- mixingconteinerd 2tha wader-adid roixture i23Raicundilaties pdvehl rememch@d from

the o BBV 228 1o RERE SRR FREER 0 R Sr Bl Bure

236 apiddy gpidyedagiagalrPat the tbplsbaBacGiEdar feddt Wlﬂﬂhbhﬁéste gases 188,
material solubilizing tank 6b by actuating a sli

200 ajlpyer fhe-sieface:. Da@n@m@yﬁw degreed eptmpnhefithe avatarpcid
mixtu% ??% érg i9m@be d@g@ﬁllﬁ%}éiﬁgdl%@rrﬁial LA e{a{?& éﬂdlbrsdosmg

conpose pneu

meansdi6 ad Mrshedh eomnmerchade pradudt hnngomusp@lﬂen@@ o2 8biphatd 28 The
[ to one or nor

NO 8ifice ﬁgﬂver@f 23f 'wégtﬁwigs %QHbUWﬁ icoss Can bet e fram odorous
. substdRSET inRLEoNe &Y cRfanird &%b%ﬁnﬁ)ﬂ ﬁfi@'g%g éban détrﬁéé’d’r%re as

mat er1 al separator 98, the sa

purifigcbpriosaseair £32. The i npurities/ high-gravity solids 18b
fornmed in the material solubilizing tank 6b are again
extracted at the bottom The dry matter content TS is

apigufs ¢4 showk Revafritief ki rAbesial %Ebﬁ?er%%%icﬁ & so-to-speak
response to the dry nmatter content int sol ubi li zer

contirggug opemtinarrarbe pegormedcin thissampbediaent éve s more material

soofEh3MZ5 36 b Re TR s oDl €U o o
includecd ghs flowipuan s aﬁksI%Wn irbPigure 10PCT/ EP2005/ 005993 24 In

Figure 12 a basic structure of an alternative
solubilizer 1.1 is shown in which organic material of

1 eRkby fedled G indlerf 214 cBbpfila i it ERBteria

reeni ng are dissolve
solubilizing ltenld64 thirongh hé a'flet4|ocll?rl Bfemdablayd jushed S:Dthdipdeldetermlned dry

matiepongat S @ stiuindite £t rsulting imuesiich-Graviy solids
18 ar@éﬁ%cﬂé@ eqrbg%ﬁmw betld: ibek wg%gﬁbdta%hé bsﬁbmemd file

bi ol oglca ste In nmono .
decompoasdciuspehgiondt0 tdwltmsn éhers&h.nbﬂmrgjqapklﬁadamchhﬁ@lsely mixed

by theiel i hat SRS REsduiaiiBl o iriter mates ol biziatahk 8o by
 actuat®h &hide 952 ARRERN jtis b@nﬁe"_ye% pr@féi‘a&‘?' \Mﬂiddt%%urﬁp Jeyrtﬁé action

a material solubilizing tank of a rectangul ar Shape
of grawify. dm th%iattﬁr taskgt isuforther demp@mctbbmm ef th9 pneumatic

agitates? §isf P 1ol SRabrisKhCadh I B PoliSd P a3fue 152 1o one
-or mosafurthit Sdubsllzmg tanks (not shown) or to the treatment described by way of
Figure 9 by means of the fibrous material separator 98, the sand washer 122 and the
fermenter 138. The impurities/high-gravity solids 18b formed in the material
solubilizing tank 6b are again extracted at the bottom. The dry matter content TS is
adjusted in the solubilizing tank 6b either in response to the dry matter content in the
solubilizer 6a or solvent can be directly supplied to the solubilizing tank 6b so that the
dry matter content can be adjusted individually in each material solubilizing tank 6a,
6b, .. '

PCT/EP2005/005993 ' 24




The waste 278 and the diluting water 4 are supplied to
the material solubilizing tank 6 via an inlet [ock 10
in an end portion on the left according to

representation. In an end portion of the solubilizing

t BnRigeren 2tdheadit gtlictaes of dh %ﬁe?r%t'ﬁlg%omﬂiz%?qﬂ‘t ptdHvr i which
Figure 12 a tapered bottom 12 is designed which opens

organixmaterialicf dhe syepligseinpaymateriah 2vanddoref thatsiceeen gaderfiew 78 of

e e e e

1.1 ad:(a;peingctokﬁigmm A3 L&‘,e‘dtfbt' trey treatiterit of eokirstbesideial was®dand the
thro ch tF penS|on 20 deconposed in the

Soiubﬂlé%ﬁ‘ i @Jcbnsml%ﬂ (089 115 Use forJBa deeaReRt ok bjgleical waste in

rnono‘%’ét@l’ié}%l é‘leéng'ﬁ Lﬁgbgﬁlglé ﬂ?@b?ﬂ\@fflﬁgfg%ﬂ&ure%dsdbﬁeﬁ L(]?I‘Iieﬁ'g

descri en supp again a
mechaaicar tréatment} tsepriefdrablyl 8fciam.0The inixtutees isdirtedin thie sdlebilizer

| 27
1.1 R R mBleg Somepbobaitter oL 150y T sokBliapd bashas amatarial
| solubméingrtﬁﬁk ST AdttArRyular Sheple \M'ii@h ‘i’é‘tri Ibﬁgitt?d]mﬁéhsedﬂén QUbstantially

mat eri al sol ubl |1 zi ng’ltan
"honzgnth aand hasfa leagitrl baad eheigig 1. Ereferablgmahelght-tbomth ratio

n, ferably an even nunber of rotor bl ades
hi: L1%?5% g?’%t’mpé&chosen The shown enbodi nent illustrates

six rotor blades 276, 278, for instance, but also

ot her nunbers ar nabl e. The rotor bl ades 276,
SPBS Wable BT 8aeciihe SHUBHUWALeT 4 AcsURRIoH o tox mateal selubilizing

tank € Q%tarf ggaérlé’éko’f é‘r‘?%ﬁd §p03| ér B Férﬁl‘jac?c%% %Z ‘?{fpl%ggntatlon In

C eac ave o conveyl ng

an endIpaostiort bfthei sdlt(ujblbmﬂ% tanlﬂ@ggedg blghgaecnzlﬁisr@ tb\c,\tﬁtq]e Wehlesdﬁmtion in
\ 2(6a, 278 276 278b an 76¢C 78cC ereb

Figurd 7 SutepR %f’a g @ﬂ%srggleﬂsﬁfacﬁ opgs intoghgissharopganing 14

having 8l duit Rfc@cafﬁ th &%Oosﬁﬂh tﬁggépgﬂfl(gs/ﬁ%ﬁr’ﬁﬁyé séﬁds.t ﬂ?settllng at

Sane tinge, 005 r ot
the bajtonnd2 @‘n&e eﬁ?@ﬁe&rﬂb@v&Me taﬁecechbm:ttamﬂéra futhdr oﬂﬂéalpck 16

s forftf hrnian M hectusheniomA dbaraboseed e mafeaal fubibiizer 1
and loaded it oRfanid @ a8 éxtiﬁﬁt&ﬂ 't?éaté&ta%cél‘?im’d tcPﬂhe' S¥ore-
assisted. The inpurities/ |g-graV|ty soli1d

- described Higuredhand thirn supplied again esdiluting weéerc@maetjnednlet lock 10.
e.g., Vvia a screw conveyor 284, to the tapered bottom
12 and thus to the outlet lock 16. In order to

rlﬂ|th@$rﬁetlbleoﬁ1h§&ﬁét©nﬁﬁécﬁﬂbl&tm 3amk 8 fdteE2 T® cbMPrising a
npurities/high- gravity soli 318 conpletely fromthe

motorrCHtVﬁ@ﬁOK)fé’Z@ ip slisRosed gvméfaﬁgtqnsismu@ﬂam@llwveme@ntlre length

L1 of ﬂ’l’é%ﬁfe?@ﬁdﬁfﬁﬁ?fn?@ﬁﬁ TGaa\r{d 57 WIS dhdtafty G ot B %6a, b,
openi ng by medans o

¢, 278a, b, c are arranged. Preferably an even number of rotor blades 278, 278 is

chosen. The shown embodiment illustrates six rotor blades 276, 278, for instance,

but also other numbers are imaginable.

The rotor blades 276, 278 have blade pitch angles offset by approx. 180° so
that the rotor blades 276a, 278a and 276b, 278b and 276¢, 278c each have opposite
conveying directions. Thus, the mixture 8 is merged between the rotor blades 276a,
278a and 276b, 278b and 276¢, 278c, whereby abrasion-promoting swirls 280a,
280b, 280c¢ are formed and the organic material goes into solution. At the same time,
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an injecting line 156 and an pneumati c conpressor 36

in pulses, i.e. discontinuously, or continuously,

whereby the inpurities/high-gravity solids 18 rise to

a particular distance h2 fromthe m xture | evel 286.
betwddlethd tGH1S18dEF 278d IFShvaid apsly, ZiBes£ Boder-bWRI 282411U82b is

and the intensity of gas inj ection. The entire

formedhpyewhigh e mbtureds ﬂHlidﬁFi apgil ansl thusi likgwisenibeeabrasion is
promBlre‘?:lféﬂcﬁMeyr %H ér?gf Wettﬂ'gén orﬁ%%té'g[)o tc?solwgﬁ % Q%s%tea The

I'ng sec
mpurﬁ%/ thig h@rawt;sgﬂ[dlsm Smtﬂ@ dovawards it theSmixturesand dkbmtﬁweyed

the m xture | eve a gas di scharge chanber
.9, ViRi&$EIPY QOBIRY¥RH é:%‘% tt9 t'i'%gap%ﬁ‘égﬁﬁwﬂ z anﬁ#f@@@rthswlﬁyock
16. @ suction line 38 is forned in the chimey 288 so that
the conpressed air 52 of the gas injecting neans can
be circul ated. Moreover, in the area of the discharge

BORRLR i PRl e o
grawﬂ;@%h&é EIBQ!@%Ié’FeEE( fro® théﬂﬁt’érfﬂ?gés fHje &gt mbahs ts";ﬂ'owded by

| uti ng water can be intro uce to the materi al
whlchsmptm'ab yZompressed ag is blowrinte the discharge opening 14 by means of

an inje BB hid 786 A BRI uhBroshr 56 Th bARYS, 4 Risqontinyously

or comMUo@SIy, oieratsy mtlmr:ﬁés/ﬂlgh -Gravitp solids $8 Rige to a partlcular
mperature in the material solubilizing tank

| dlstanosth?efroerbﬁheuelx&rral%\@éaBﬁt Th@&ﬁtamﬁ b%roanéwsvaﬁaba/ Shosen by
the al‘ggyﬁfe%ﬁﬁ@ iht 31@t$/|3)rf @ngnrh odti | Jr ﬁ'ﬂﬂé'lﬁ’@naﬁgf t!‘lE‘nJrﬁ‘l%nhF

encl osin
solubitimingrtaak 6ds lpudfetatry fikpd witk tihe arigtutd 8, dheldie aslaeieillng&sect[on

opposbianPaetem 12 acimnons U552 e AT Bl mire apsos.
Abovéltﬁ'e ﬁ*ﬁﬁmetliegéfﬁ??lggag% e ‘éhﬁﬁlge?b%’r\}v é&hl%réblfﬁ%cted to the

i nes denotes t circ ar pat escri be
pneumstio cotnipeeksor 266/ia 2&8ction fine 138 is forinpad in the chlmney 288 so that
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the C%F@ﬂ?rséefg f{’%’ fﬁtB 'E'ﬁ’?&'%l i néf’é‘o‘?%%fﬁ(‘: Sgt ;gk 6

to have a C|rcular cross-section or, accordlng to
Fi gure 13b, to have two parall el | ongi t udi nal wal | s
Adoreqyvet, inrhe larea ef thetdischarge opening, 14 thecpriocess waterr82 of the

waste b Besbot A9 144 g4 B BRRRER o B8 o ne
treatn@ht RIrcliy fot, the latin@Walteras cAie e getfod deeY toi the andtetihlogdlubilizing
wal | 295 has a shorter transverse extension than an

tank &gt the apynities/high-oradly salidsHiggeartleaya the materslisglubilizing

ving a rectangul ar cross-section
 tank 638% Hﬂhﬁé&bﬂ&ahg&ﬁ( g‘h%‘?t udi nal walls 292, 294 is

realized, mhereln two rotors 274, 296 extending in

For adjusting an optimum processing temperature in the material solubilizing
- tank 6 the latter can be enclosed at least in portions by a double shell 46 through
which a heating medium 142 is guided. In addition, insulation 47 enclosing the

material solubilizing tank 6 and the double shell 46 can be provided.
The Figures 13a-d illustrate exemplary cross-sections of the material
solubilizer 1.1 from Figure 12. The circle 290 shown in broken lines denotes the

circular path described by the rotor blades 276, 278 with their tips.
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parall el, whose rotor blade tips describe respective
circular paths 290, 298 which together form an

overl apping area 302, are arranged in the interior of

the material solubilizing tank 6. According to Figure

14 plural material solubilizers 1.1 can be connected

in series, the connected material solubilizing tank 6
b#iisimaginabledatording e Figuse ddsi tordesizh thermetgriahselubilizing tank

tr ial sol ubilizi apk 6. ,Ih as
6 to NS FRIIAT B et 00 wcobidil kiFigyra, 136 indfve two paratie
longitRtanWall€ 2022I£a80th $@ intdreomddié® bP@ semi-circular bottom wall
i mpuritjes/high- gravity solids 18 are preferabl

295. I i pnvally RO5SINR (o, deHOR dherererdcRollizing: Lank § acedging to
Figur% W@E%p&% %;bggtiﬁ)t( ?g%eﬁlﬁig&ﬁ A RGP a BodBhFwal 2?8?’1.88 a

onmon Cco St'ancé ‘a Screw conv
shortéstramsvar seeextehsioa than Bngapposite ctehia]gadralbmhtlh Rigwvat £3d ?

108 n.be introduced to the purificatjion zone 106 o
matefeﬁé%ﬁﬁ‘rﬁ'%t%%ﬁa\gag estangule gRRtsedign il Areghaped
longitBARafthaARO oS  od RVELRLEE Wwhdre rotgré 57 2’9@%x?endi%%in

m xtures having a maxi mum particle size of approx.
paralleinwlitise ratar badertips deseribe respeciive digilarspaths 208n29& Mihjch -

desi gned for, such partj¢le sizes |ike.the, hydrolysis, .
togetfi§ o En QBB AR, frs phdnant SRirelRiahen g tg iidteral
solubfipiPlitaakee to this reactor 192 and to the wet

fernmentation 164, too. The reactor 174 for the

hydrol ysis 162 includes in the interior an agitator

1 : _ . : ' . .
Ao % BB AT BT UbAZGREL S SIS Eomnectea
series; tied osmtkedigd enateridl| sivisilizieg tahiked belngoshatgdd Withctheistispension
the front fromthe reactor bottom 146

d
22 forgiRdl FHBCNGalEaM Hakaiia) SOINEINSE BnECaiig JRSIMACEDBI preforably
effectod By Sombyibn SR ihofBahls8: THOEXERLB ibufifes -

gravity solids 08 tren greferablyrstigplical torth twashingmieaps 80 drid, Hleus)do the

PCT/ EP2005/ 005993 27 conveyed fromthe top to th
furthef BT4qa S, SO, AESRIOHIOHIOL LR By 7 CHAMEH CanyeyPha04, for

instar%%adc §crewi&ﬁ1v§§6r. A arP ARGr608 ‘u? u@g@@ of HVtikRAatif) Weter 108

rmed. The diaft tube 244 inc between 1ts 7 nner

can bedntroduegdite ¢he purfication zane Hithaf the wastdng erearda30.
connected to an upper advance 184 and a | ower return

204 of a not represented refrigerating unit. \Wen

Eiglreot & sRews ReprefirfdderdoditBestibfla hdtBlyartreblcfs! 74 for waste
through the annul ar chanber 166, whereby an

mixturesdiavéng a meximutheanigtessize of aprtax: 80 remn The wetdeemertation
reactor 192 is substantially designed for such particle sizes like the hydrolysis reactor
174 so that the following explanations are applicable to this reactor 192 and to the

wet fermentation 164, too.

The reactor 174 for the hydrolysis 162 includes in the interior an agitator 176
having an adjustable conveying performance, preferably a blade agitator. The
.-agitator 176 is enclosed by a double-walled draft tube 244 which is spaced apart on
the front from the reactor bottom 146 and the reactor head 248 and preferably
completely immerses in the material mixture. The agitator 176 is controlled in such

manner that a circulating flow 250 is resulting, the material mixture in Figure 15 being
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An oxygen supply 180 is provided which optionally can
bl ow oxygen into the material mxture via arns 254,
256, 258 near the bottomor in the area above and
bel ow the agitator 176. The arns 254, 256, 258 can

convéy@ddradn phe! tey id theWot@as tArbL§ the rafebal 218 atlogtsRie the draft
i ndividually controlled to open and cl ose by val ves

tube 2ba rising lgrpydared diow 222beipg fayaed! ysis 162 can be
provi ded both as liquid technical oxygen, i.e. < 95%
02 and can be treated in an air deconposition plant as
efihé dreftitubbey2ybhinciudes betw@éﬁ/at@mndrnmalhan@ its eutdr wall an annular
m xt ur se possi

chamiyBb 66 SAmTaHiEd 45 AniRbRT FREARa I Q@Npmea Poen dudel ot
repreée?rﬂed 'ré\‘r@@%tiﬁ%%tﬁ‘\/@ﬁer?f:oﬁtpﬁhﬁfﬁfé l%“frlg}grﬂltlﬁ%\gﬁﬁt Eodlatt flows

90 1S forned f ecting the ste gases
througtsthef annar chamber 166 vdhersby anawerieaiingaafitbe geaterial mixture
bchan‘oer &90 is delimted by the material m xture |evel
can bg preveied ast e - gases 188 can flow off to the acid
pneumati c washer 172 via a pipe 262 in the reactor
head 248. The oxygen bubbl es noving upwards with the
| B ex¥gRpEUPRlY IF02s previded which eptianaly san tigwpygen into the

e B P S BRI 2B RESRENC e Hd B an

belowtthe dgitatos d 76h Thearmal 2845 25600258 ¢hh lHakatd plarality bﬁgas injecting
rovi ded OGX en is realized. The oxygen utijlization

nozzl ﬁn% are wgiidyally androfjad do open gedese fy valvepi2ge- 2he oxygen
requirtgﬁ éo dr@l!lg%n‘fd% &"blrtgkﬁé! Sgoﬂ'g%sé E&EP"’I% m@?g{&geﬁ e <
95% Q@pandrcan behfﬁaiagigean «Hir decompasitiori plaahasenethed oxygen ie <

95% . I 4k 5% of Ru-lrad an el st 1 i iewdasspSesios o Hidi
ambwﬂ%lrﬁ%%@ﬂ% 8{ieSSpheté |rh!8rtl% reddt6r 1P4.ef erred conditions

for optimzed oxygen utilization are nentioned by way
of exanpl e: The hei ght Hl of the draft tube

dR3pE NBRR eRea Bt s Gl ot < woath 65 PBaFPRE Tol i oihed for
collecm’é twade gaséshmwf@mbdt@hmga%rofygerm Thaswadle hako

tines the draft tube diameter dl1. The di stance

chamlmrtlﬁé)elﬁ deflignitesi ey the) material) rruxtucﬁ/@lvenw ake wasteqgages 188 can
fow o854 FRARRARIAEAR. 2 b8 b 785 b b 2o
the material m xture |level 186 and
The oxygen bubbles moving upwards with the loop-shaped flow 252 can be
sucked again by the agitator 176 through an axial extension 264 of the draft tube 244
adjustable in length and arranged at the top so that an almost 100% utilization of the

provided oxygen is realized.

The oxygen utilization can be regulated via an O, probe 266 in the pipe 262 by
defining the blown oxygen and the adjustment of the extension 264. It is also
possible, however, to optimize the oxygen utilization via an axial displacement of the
entire draft tube 244 and/or via a change of the material mixture level 186.
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the draft tube 244 anmounts to 0.5 to 2 tinmes the draft
tube dianeter dl. The upstreamvelocity vl of the
circulating fl ow 250 ranges between 0.1 nfs and 0.8
m's. The draft tube dianeter dl is between 0.5 m and
1Heréharaenetdtedordifond Tt @btifizdd Skych RAZRAM hicPMentioned
and the dry matter content. According to Figure 16
by wam afexaimplel af ore-menti oned draft tubes 244 can be
provided in the reactor 174. So, for instance, three
draft tubes 244a, 244b, 244c can be arranged in a
t Thamegight H hobheardhn@se BbrirdsgoritiéeltoB b1 Rited&he diaméter d1 of
i magj nabl e for optim zing the hydrolysis 162 and the
the drigditUp@r nent ati on 164, respectively, to connect plural
r .
PTREPRkEm SRRty om MeTBhLER poliBh 2AER! GF GUNAE984
correggiinda3a,1 @©3b timesdthé deaft abe diametepdht ed hydrol ysi s

a,,. 162b nd/ or, wet fernentation 164a, 4b. The
- B8 it e hSlisenind Teaterial Bik e lape theband fhe dralt kabe 244
corre:ﬁﬁr@sl 812 tdPURERthe WRaff iU Gadidtér §ECONd process

lagram for waste treatnment of waste having organic
cbhe yadable heighiadiumimenhHdbativean tha hateddlanixture fevel 186 and

the or TS ¢4 Mo TR 1D 5 2 58 hRGERL Mbeafaer O
aviee dpstréMatveiodity. vidofdRe aircarting FoWIRERtdriesBetivBen 0.1 m/s
common nmeans and material flows is dispensed wth.

and Of0V$P2005/ 005993 29 At the begi nning of the waste
t 6. i i .
ol R BaBRr O pelln VST AL & ddteding g the

0O a screenin

materiat neigture tompositivaramel thétdey wastter cooferfir ef erably has a
dry matter content of 45 to 60 % The resulting screen
overflow 64 can be disposed of either directly or can

b i ; I -al i A Z1
RoRaR B8 RPalophraPalorBimentbiiea fyits 284 Bato
provideddothe ireactor td.@3@\fot instancke| theed @rafih tLbesi 2444, 2d4dbt 244c¢ can
b sol i&s 73’.whi ch then can be renoved. The screen
e argnged i1 8448185 ch in organic material can be supplied
at least as partial flowto a mxing plant 74 in
which it is diluted with a partial flow of NO reduced
dnlagcordprwetwith Biganes 1 € @odet& dt is imaginablesioe optimirzitg the

Vi i d ont ent.. of to.  159% pby. neans of , a
nyrolyB 16, Bud id gt MR BiroR1 o, ksnd RNpI I Rt bl reactors
174 afd #10RJn BkABS. The treated substance 21, 21a, 21b and/or the oxidized
material mixture 23, 23a, 23b is subjected to a repeated hydrolysis 162a, 162b
and/or wet fermentation 164a, 164b. The reactors 174 and 192 can also be operated

in parallel, however.

In Figure 19 a second process diagram for waste treatment of waste having
-organic components is schematically shown. The reference numerals are chosen in
accordance with the first process diagram according to Figure 9 so that, to avoid
repetition, a detailed consideration of the common means and material flows is

dispensed with.
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74 inpurities 160 such as ribbons, ropes and cabl es,
are separated fromthe suspension 76 and ejected. The
suspension 76 thus treated and freed fromthe coarse
impurities 160 is supplied to the inlet Iock 10 of the
”N fHd Béginmihg if khe Raste Péatndent thd WRiste 60 to be treated is first
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from adher.in anic material in _a purification zone
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solids 'ffPHﬁ ﬁ‘%é h%lﬂtbo%é‘?bt\%hréﬂ ftl'réﬁ'céﬁ bBYERVEd. I N this way

can upplrted to errous netal separator 86
as vveII as a non- ferrous netal separator 88 so that
i mpuritiges/
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ot her substances 94. The deconposed suspension

- dilutingwyates deand iesavened lrrm asUapensidn Bt haying a_.sol1d31<:onxeat of 5to

16% ol s i Ref 258, WBrddlr b Bndn B GESnk o plant

74 imputiticy 1608hcHas ﬁbb&ns Fopeang catilas; besl segdiatemfom the
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suspempW%aed qu ekhe sHsensiany’6 B dtreated anddraad from the
'coars{a%pl}% iR @ :rﬁ 580465 ke %ﬁ%@fstggﬁblﬂz%m or

ere S pur process air
1.1. passing a purrfyrng step 240 for freeing the NOX
reduced waste gases from odorous substances.
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hyRk fhy |t§as§lr§§h g%ﬁdlﬂs%@éﬁﬁﬁﬁeﬁ% the F@gﬁfé&%’i)gué)ilizer 1, 1.1

separating or separating the
are extragied td Mdadtemal solubiljaimgdanknéttbrough theamtlehiockdlG arsd are

oot o3 b AP Gt e AR R
purrfrd@Wrd)ﬁ' ﬁiﬁeﬁh@%r@é‘rﬁlé niah"cgrlhlsrn@ﬁll.ﬁlrﬁdd%n Zoh@Moe by means of

mat eri al separation which can be renoved fromthe
supplieddreeess water B2qlihe inparities/bigbrgravibnsalidsi 1 puriiie i this way

can teRH ¥liehi6 {fold SHBPbLSSator M Well o pon-ferrgus metal
separat’dﬂ 188rsd thattHeemhterl Abdnsfehe Mﬂuﬁﬁeﬂhlgﬁ@gﬂltyﬁﬁ)lmtﬂ is
heat i ng it to rOCGSSl n erature heat i ng

deeﬁémolﬁﬁ a7 CaRtRiniAg ﬁomq'f'@"?im £8dcA FG'ﬂ'rf?rgOlwaﬂ‘@tal&wonent 92
and ofHaF slIBEBHEAS 930! ubi lizer 1,

The decomposed suspension 20 extracted from the material solubilizer 1, 1.1
- via the outlet lock 16 is subjected to a hydrolysis 162 or 162.1. Preferably in the

- hydrolysis 162, 162.1 a dry matter content of 5 to 15% is adjusted. The waste gases
188 loaded with nitrogen of the hydrolysis 162, 162.1 are supplied to an acid
pneumatic washer 172 for NO, reduction and are subsequently discharged to the
atmosphere as purified process air 240 after passing a purifying step 240 for freeing

the NO, reduced waste gases from odorous substances.
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1.1. The solids 116 preferably have a dry matter

content of 5 % and are subjected to a wet

fermentation 164 or 164.1 - also referred to as wet

oxidation -. The waste gases 200 resulting fromthe

Wehe QUkHENdiON 23 i G0 ie@t

NO(eredﬁ‘%ltii'on a?éeast%{?g]ng]e?wggigggwﬁﬂegﬁtrog hg%doa
material sepathting plart 300 forseparatingdhe ligeidet32L Righfydoadiest with organic

r Lon, .The terial mxture 23 oxidized in.the wet
mateli A0 Koyt RGN sBhlibe & Wtk s &F s afiny o€ of
organid Aiterid 8SbteuEpvhk eB.a ﬁﬁeldﬁédm,eﬂth}ﬁ% fifea¥and B0 redlfling

is separated and, on the other hand, solids-free
from thismatstial separationyvhjch sen &g remayed ftam ghelragess. t o
the material solubilizer 1, 1.1 and/or purified in a
waste water treatnent plant 148 for discharging it as
whke diquidt 32 i$Storedtin anhiatesmieeizig eesaredie 184 Angas isupplied,
f] ow of the Rurifi d waste vva%er 150 i s I%Ui ded 3@)(
accorgingladeayiRBRNS tq Adermenien i3 fordeeP\RMeopieoasander to a heat

. i .
X D s RS Ao By fRal g O DRI e by @
- heatingumietliusal 12 stind theh arsinkbib ak sliloting Water Hfordies snatatialrsabilizer 1,
11 with the partial flow of the circulating water 132

-+ after the fernmenter 138. In the fernenter biogas 144

is obtained fromthe organically highly | oaded

circulating water 132 by the action of nethane

bhke selids 116 preferably bave adisyl matter eontent of 5L4andsare subjected

to 2 WS PRio A6 oF 34357 BiBReliiferh 4 WARERHghGY T IR Roste
gases 2@0vresultingefrovathe wtioxidatiéh 1@,1, 168 quanic flofrpthet dzomiinying
oxi dation 164, 164.1 can be supplied to the waste

NOx regicioncgre strsgty Ippdad witheniieger rpd st fed tmther acig pneumatic
/ 31 Furth it h in Fi
,Washggﬁﬁ#%gggﬁﬁél. urthermore it is shown in Figure

rated solids 116 can be supplied at
| east as partial flow after passing a drying 311 to a

TS e g B4 U PP o 1 sovost
a sepﬂating?ﬁﬂﬁ?%rﬁlmgh%ﬁthé’ﬁ% ﬁ%ﬁ%@a&)ﬂ%?o&lﬁ 2 is separated

prep I quefying means a preparing
and, ar théaatherphansh eolids-freesvastp pvated1 70 ist suppdiedEscdilutigg water 4 fo

an 12..f or e adhesi,ve. Hereinafter det ai l e
the mBlsER scllblceTt. 1l eniariitends pusbhe ilet alasdentcfes for
dischar§thglit aé DRist@hvatdra SRR ééwerapé%yst%%A Phftial flow of the
separating plant 168 as well as the
purified waste water 150 is guided as process water 82 into the purification zone 106
of the washing means 80 as well as to the material separation plant 300. Likewise a
partial flow of the purified waste water 150 is mixed as process water 82 with the

partial flow of the circulating water 132 after the fermenter 138.

In the fermenter biogas 144 is obtained from the organically highly loaded
circulating water 132 by the action of methane bacteria. Therefrom unloaded waste
water 146 is resulting which can be supplied as unloaded foul water 159 to the wet
oxidation 164, 164.1. The material flow of the waste water 146 hot required for the
wet oxidation 164, 164.1 can be supplied to the waste water treatment plant 148 as

excessive water 174.
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conpacting is given. During hydrolysis 162.1, as

al ready during the hydrolysis with the reactor
according to Figure 15, the deconposed suspension 20
is roughly cleaned and organic material is deconposed
such that it is available for fernmentation in the
fermenter 138. Furthernore, the not anaerobi cal

dEyrthaunere ihissshoyyaindigure i%matdhﬁ@@hy@re@cbswms(a it6 can be
supplﬂg %HEQ&I% @ﬁlﬁpﬁ&h%ﬁehﬁag\éﬂ { I%&@'ﬂgsé‘%tog?tcs&gg%g(g p!%]t 312

ures a mnl

for prt’fdmmhg a‘ﬁaérfdryrsem'lalﬁnaéhalt-ﬁﬁsltt&)d necpélifgoinregdagification or
react 0%74 havi ng near the bottom 246 a bl ow ng

combysHoR PIaRs 3 §r WHREIR AdinderoxirRiePpaifé ned jidueTying mgans 313
I
and/dr aC}.WePgﬁa? @p GSEH H a{aﬁ’s 8080 51 to'ﬂl @?a‘cﬁlaé Egﬁ;‘@d 2 for

he rmt mxture 1's  m xed
usealscadineshr&nl cal agitator is necessary. The bl owi ng can
be carried out in pulses or continuously. The
charging of the reactor 174 with the suspension 20

f H@Félh@ﬁerr@HdelléH de%@hb%ﬂ bZ0k hydrdlydisaB Ve lthe %t'b'il%iatlon

di schar ge of rol yzed suspension 21 take pl ace

164.1;, theameterial @Iepaaimgcnia , e separatingplanj 168aswelf as the

S | east one | ance or one arm 254 having a
comp‘é?{ﬁi{aqﬁ?{e@f nozzl es which is connected to an oxygen

suppl y 180 for blowi ng the oxygen into the nateri al

xture. Preferably pure oxsggn is blown in through
t Herm% Gydralysis ﬂ@%ﬂEﬁﬁmﬁdm pgdhe hydralysiswithhg éﬂaCtOF

cccorf b FURELS 40N E8 LA SYbAfof 0T R eBhta
organic madérel mdﬁodmaprbsmd 49¢h thabitns eavailable goﬁfgdgehmgon il the

r re ndered inert
fermemép @2% egzgﬁgg%nbﬁan%?rg sa Eéeggadabiwaﬁe%enafaﬁﬁiefmm
adheél\‘?@ faﬁﬁs LAR p%ﬂ§tafn9§ opti mum control of the oxygen

For 1nproving the thorough m xing of the
rraterlal mxture in the hydrolysis reactor 174 at

| BpSre b g draap dPL Rt o3 s AoNing s B partile size of
appros‘(oa@ heAIRE helrolddis iﬁtﬁﬁérﬁ&l!?'ﬂ&f&%@d% aW%labto?q 74"ha4ng near
providéd wth a plurali nozzl es and
the bcattqnaﬂéécﬂ blawtng maaQStHStfheblmveng imoxygam, svhegeby athelieal flow

252 a%g?en ﬁgfn m%-?lﬁafeétqﬁ Hﬁ)&ﬁ}%‘gso EE % wl%ﬁ thé‘ matérhaq mixture is

mixed. Accordingly, no mechanical agitator is necessary. The blowing can be carried

out in pulses or continuously.

The charging of the reactor 174 with the suspension 20 from the material
solubilizer 1, 1.1 as well as the discharge of the hydrolyzed suspension 21 take place

in a central reactor section.

The blowing means 178 comprises at least one lance or one arm 254 having a
plurality of nozzles which is connected to an oxygen supply 180 for blowing the
oxygen into the material mixture. Preferably pure oxygen is blown in through the

nozzles.

PCT/EP2005/005993 ) 32




conti nuously. The injected waste gases 188 |ikew se
forman ascending helical flow 308 which is
superinposed to the flow 252 of the injected oxygen
into a total flow 310. The waste gases 188 not

| Thedléwn oRyger BRd i Rt ?@@eg 188 ré!iuﬁln‘fgq’?cﬂh'tﬁé‘ hiyardifiis

acid pneumati c washer 172 NOX r educti on,
162. 1@%%#3%@@@\4%%3%@ mxttgarlevqg 86 lrnaemaﬁtge gaﬁtcmnmber 190.
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cient to dissalve fat and/or fat conpounds. In
Contr@ﬂiéﬁle%vm%mm ‘maintain 70C the insulation 47 is
provi ded through which coolant of a refrigerating
unit 182 flows. In the wet fernentation or wet
okoclimproningghe thorasgh miking ofehe neatadalt mtxitum in Gde hydrolysis

oot T B G Be ohTE n rctr
line 38’9él$bhéhmlaﬁc cBRpiréSsbr 3ad ahhﬁ;e@tlﬁé ﬁﬂ@ﬂSB%s%Péé 8H o 306
armoni a. During oxi dati on the circul ating wat er

providggbwith apluralifyso legomgbarrapg@ct,mr@ng tothgagewrid Flgure 20,

abovd fﬁlétslaﬁgg 9?&%‘?%@@@9{}@) ﬁheaqwféjmmeomgﬁ@ ﬁﬁ)&ure i pulses or

continuobislyl Thetimjecigasvaxstodiaebs dBS&rké\nlid@fdﬂmC@ﬂQ@@érﬁmg helical flow
erformance. The wet oxidation 164.1 is carried out

308 isesuperimposed te #eesflwa\aﬁ?gofdhmlmeﬁtﬁﬁw oxygeninipe totaldlow
310. of approx. 80 mmaccording to Figure 21 substantially
in a reactor 192 PCT/ EP2005/ 005993 33 correspondi ng
to the reactor 174 of the hydrolysis 162.1. Said
192, ns 178 whi

t ng ne [
cTio Wt vases A ook 'aﬁ%imt% @%B%t%ﬁai dnixfre grg §@eplgﬂ¢dto the
acid pﬂbﬁﬁ%’b'\ﬁé&i&'ﬁﬂf@i NBJ, Iﬁ‘ﬁﬁl{x’ﬁledr{‘ g§§%§ﬂ¥§%§cﬁéd ThbMBigure 19.

the material m xture
above- descrlbed 02 neasuring probe 266 is provided for

e aFGRRH8 odenl B8 AR A) Fibetrlereblhatinte 16 4 o 15%

and tHeetermpuratir€ of ﬂ&am%térl’él nukﬁaeé irPtheleaeRi7a4e ek, 8¥id
return into the material mxture at |east as parti al

temperalpyie isTaidfigiont tocdissolvel fatcanddordat esempoonds. dnmw toeapnsgantly
maint4 1706, AeSHER £7 g Rud i B B o] Agprigeratig

unit 182flowger ating unit 182 is provided for adJ usting a

In the wet fermentation or wet oxidation 164.1, as in the wet fermentation 164
including the wet fermentation reactor according to Figure 15, the not anaerobically
degradable organic material is respired and the nitrogen is expelled as ammonia.
During oxidation 164.1 the circulating water 132, 133, 4 is NO, reduced by exposure
to gas and thus a concentration of ammonium is prevented which disturbs the biology
in the fermenter 138 and inhibits the gas production and the decomposing

performance.

The wet oxidation 164.1 is carried out for material mixtures having a minimum

particle size of approx. 80 mm according to Figure 21 substantially in a reactor 192
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constant tenperature of the material mxture.
Mor eover, the supply of the solids 116 dehydrated in
the material separation 200 as well as the foul water
159 of the fernenter 138 and the discharge of the
correspordiirgth thetreacr 1MOGFURE hydrongsid he2mebeald ®actdron®, b,
21 during hydrolysis 162.1 are <carried out in a
showg @rﬁ'?‘é(lngr@ﬁé*ﬂ%ﬁé sdichis clpse feihedrgtiom @ng Garthepperated in

pulse§ %ﬂH%?%cc{?‘ﬁmﬂo?Qﬂ %’Bb\%ﬂﬂgﬁ@%&%?%ﬁ&l fob ﬁ\lf:ﬁ@?ﬁ% éna]tgﬁal mixture

he su wat er SErv
in thediehctor r1 @2 Antabove-Hescrbidd Oamheaduritigh ;ﬁmbelﬂﬁe ib provdded for the

ttlhg h droI Ssi s reisé 174 and the wet oxidation
contrl ©f the,p in the fact that during wet

OX|dat|on 164.1 nore oxygen is injected into the
material mxture to react the substances which have
nldkewgﬁ@tthgmte geses 800 fowned dudng et baidation 464vletan he

oot o3 PSS I B Bl B ne R gt ot
‘as paRibdflo@s The nbhaetrhes a&sstél ase A P0a ced édp;mmdtt@ th HeicEsn&umatic
and Fi &ur e 10, can be dispensed with, whereby

mixer ddgSpe MO spduGtion ReG0sHegde Figwes!9.i nter alia, are
possi ble. Apart fromrespiring the non anaerobic
degradabl e organic material and from expelling the

rﬁunhnjemsal%itlam”?blrwaa reftigeratingetniv k82! & provided4or 26jisting a
ewi se the terjal mxture can be hygienized in

constq\wéemgatgye qifbeJaaienal RiXtEPe-t he type of control. In
this context, not only the solids 116 provided in the
material mxture but also the waste waters 146 of the
fMorenveethe 38pplycafdie solidh 1668 dehydrated sathedsatesial beparation

PCT/ EP / 005993 ' te f
200 ag RIS RGOIRIeE 158 ot Sak iTnisr 1 R sardigetene
oxidiz8d thatbridehixire S a9 thelfrteriifiols J0, ‘2f1QiLﬁmgM1§d?§Iysis 162.1 are

hygi eni zati on during wet oxidation 164
carried gif inea) centralaeacton sepliay. itrefeyably a dey mettesdntent ofb to 15% is

aclustp fn 1 erpor THZAHE SoplBE sBSHRoL159 Ry sgvgp as diuing

water.avai l ability of the organic substances is brought
about. It is also possible, however, to carry out the
hygi eni zation at the end of the wet oxidation 164,

t?s-m‘ﬁ %‘Hﬁfe‘?@ﬁ Bwééﬁﬁﬁy‘arﬁgg gg%%&& ??4%?@ Jhe wet

pr eval eratures so ng on

oxid attoenrmecm- lJIQE codnsfstse irethe fagighatdarimg wet orislation €640 kore
erved., For instance, a hygienizing performance

oxygep é'ﬁ[wqacg@d Byjo i n‘@@wr{nmlgpd@,rgngt tha stibstances which have not

yet gone into solution into the latter as well as to subject the material mixture to NO,
reduction. This has the advantage that a subsequent fermentation 214, as in the
process diagram according to Figures 9 and Figure 10, can be dispensed with,

whereby considerable reductions of costs, inter alia, are possible.

Apart from respiring the non anaerobic degradable organic material and from
expelling the nitrogen as ammonia, during wet oxidation 164, 164.1 likewise the
material mixture can be hygienized in the reactor 192 depending on the type of
control. In this context, not only the solids 116 provided in the material mixture but

also the waste waters 146 of the fermenter 138 clogged with or without solids can be
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regul ati on can be obtained at 70C over a period of one
hour. At |ower tenperatures the holding tine nust be
appropriately extended. The hygi eni zation is rel evant
especially to all biomass raw materials which are to

hygieARe8 umét@watérs%%bmﬂdsuhelpléﬂts chA @Guamy bé 'F%Mi&i Wi the

especi al Iy biological and green waste,” waste from
aid ofayeli aidatipne1@&hd 6dnbr gy pl ants, kitchen and cant een

wast e, sludge as well as spemfi c process and waste

waters. All over Europe al so biomass products from
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a schematic structure of e material separation BI ant
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hygleglgaﬁ Fﬁ'@ ’?%Oﬁ}i‘@%ts‘f’%d ié‘gr‘l@étﬂent pl ant 148 can
: be supplied to the fibrous material separator 98 as
dilution. In the fibrous material separator 98 fibers
ahle hiygignizing wbs caa dependentaretheqpavaitiegl tempmrartlhr@s so that,
nater.i al ., The, f

depentfihd pp 366 1P A Men iR SR Ty s irfb bt o bE BBEgrved. For
instare! ampm.@ﬁ@l pe¥fofhangs ﬁéqamedmhbxeéﬁh%m Biofodied! twate

fl ow of the process water 2 in a purification zone
regulatios. carhb%optﬁnerq/ah@o @@V%na pariedaf eee hour-Atdgwpy tenpeeratures

t ing water 108 branched
the h‘;c@ﬁ btt#@tnl@gg%tdpg?géiéfelgc%ﬁ%negf water 4 upstream of
the PCT/ EP2005/ 005993 35 heat exchanger 140 is guided

throu h the gurlfl cation zone 106. | n the purlfl cation
zbieh X@G“Fﬁg %F%@'ﬁ@@&?ﬁ@ﬂéﬂ!?%‘fbpﬁﬁsﬁ TeMopatefjats which are

to be §u;§’§lfédrlg a@‘r‘u%ﬁft@r%??ﬁhz"a@ BnTResd e @sﬁvé&’%@%élﬁ@lca‘ fné green

I nt uritircation IS necessa
_ wastewaﬁaete Ba&m agsrlcﬂbtdret and ehesgyf gantsokitdterpand tanteenavastensludge

as woll 3, Pl g PEeh LI Aol BRISTBoAL QYETIelToR, 258 Bipmagiproducts

from tﬁértd)tfal RAusOLadlBeditflicl Mgk, 112 extracted through a
solids outlet 110 of the washing plant 104 are

dehydrated in a dehydratl ng press 114 and the

| | b d h
S0 22 80aus ¥ srhmat lhe et ¥ia Fiaelan el Slaniaphaco.
The sO§HRHEIGH irosteBIi8 Hydidldsian ezcln@z qqs smplbzred Wg@ﬂmrwth the soiled

material is supplied to a sand washer 122 to?et er
procegs watarld remdhagvaghing meaos 80 to a fibrous material separator 98

which, by way of example, is in the form of a rotating screen. In addition, the process
water 82 obtained in the waste water treatment plant 148 can be supplied to the
fibrous material separator 98 as dilution. In the fibrous material separator 98 fibers

- and floating substances 100 are separated from the water 102 containing organic

material.

The fibrous and floating substances 100 are purified in a solids screening and
washing plant 104 by adding a partial flow of the process water 82 in a purification
zone 106. This purifying operation can be assisted by the fact that additionally
circulating water 108 branched off the circuit of the diluting water 4 upstream of the
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flowing off the purification zone 106 and charged with
organic material. The water 102 containing organic
mat erial can al so be supplied to the sand washer 122.
In the sand washer 122 the fine sand conponent 124 is

heat Seingerd4bys gbiaeaqmo@@hqﬁe @unfuaaidrai&{e 186 |aKe bhAfication
organi c corrponents adher i ngbto the fine sand corrponent

zone 194 the peganie §@mp@aea§s qffibe fbenus and Geatinges hrstanees 100 are
dlssowg&ﬁﬁ%%?rp af\)e n%&\qs% a[}l.ﬁ'q‘lc@ﬂ n ‘i:é ﬁggees%a%g%é ghc‘?c ‘Q.IQXNater 82

Ine s neans

is additionatlyfeed t@the\buﬂﬂit:atnonrmepm@dm tma tdue vldebs I’r@emmns
.80, and 104 accordi to Figure 19. The cleaped fine
purifications1 8¢ $haER 5HClBgt'@9JwaF¢re1d38t eAmbeiRceasRd-sensi ti ve
utilization in civil engineering and road
construction. The liquid 132 resulting during sand
wabé ipugfiet dohdgany fibeta;db‘dz wktteicted dgaough ansdligsicaltiet $10 of the

washipg Piaft {45 dedidRabitin 2 s dyir g Pess aand Meehgrated

solldsfﬁﬁTﬁfHQ.Ebé&%d%@l’lé’ﬁvevéﬁiﬁa%nQBHC‘PG@H' ng water 132.
Accor di ng to Figure 23, in the separating plant 168

the oxidi zed nmateri al m xture 23 of the wet oxidation

 obfieglentie TriiR 51 b8 oBol By h BB i Ang REBAIR Gl
organiZhatgriznigisgsplicdtoscsarivasherdd 2D wiRlihdaToniEH el rirdidg aater 120
a dehydrating press 114 for obtaining the solids-free

flowingzaft e purificalion zaRe dRSiandsciisoed withorgaaic\patesialvdiher water
102 C.E’Q‘%ﬁ'i,'ﬂ@%g%ﬂd?ﬁ*e{téﬁé &n algﬁﬁgﬁoﬁﬁﬁ%e rrgl 5 Ir§1 WwasHAH . In the

I'ng Wat er
sand sakhéi 122 dve fine séndcorﬁﬁﬁh&tm(s%ﬁﬁﬁﬁteaﬁay%e datibn @fian

separator 98 is in e of a rotating
ag’tat%{' géﬁ"ﬂ;’h%v&i?g%ﬂc caRRRprats Q)éhﬁf @Qﬁott g figg &éFQtCQH‘PO"e”f 124
[ t
are A by IR0 SR o R RS e 0P P 134 8 fiRdte-cloaned
in thispuay 1 ibenifed te arfinelsshdoiasiting imedres 1281 ther bhasjc etrgetu'r@of which

- corredniis, 3 the SraFRRLREENS B 4E- T4 Stedrd b i6aTS il iéaned
fine s&fd HQ@ tAdr cae Bﬁ@@?ﬁéd and neateaaesb ity uﬁlfiﬁtion in civil

purification zone 106 are extracted through a solids
engineering:and 10ad pansiructioonpr essed in the dehydrating

press 114 to formthe raw conpost 212 al ready

mentioned in Figure 19. The water 118 hi ghly | oaded

VI e liquiigl A B20reRBltiag iduring vand vesstity arll highly aded with organic
material is intermediately stored, as already described in Figure 19, in the
intermediate reservoir 134 and is fed to a fermenter 138 and/or used as circulating
water 132.

According to Figure 23, in the separating plant 168 the oxidized material
mixture 23 of the wet oxidation 164, 164.1 is supplied to a fibrous material separator
98 together with the process water 82 and mixing water 121 from a solids screening
and washing plant 104 and a dehydrating press 114 for obtaining the solids-free
waste water 170 which is supplied to the waste water treatment plant 148 as
described in Figure 19 and/or is used as diluting water 4 for the material solubilizer 1,
1.1. '
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dehydrating press 114 is supplied to the fibrous
materi al separator 98 together with the rinsing water
120 of the solids screening and washi ng plant 104 as
m xing water 121. In accordance with Figure 24,
during conpacting for the production of fuels for the
gasification or conbustion plant 317 from Figure 19

t hae fibreus matadiab separator@8 isdndhe foymeet @ cotating sgieey by way of

fLer, dryi ' r ' t I Xt .
examgl] wierkfing séhatbed forchor it h ity lbksdRes “tadrt s Uiyed to
the solitlssscppdniing ahd vaashimppleht 104 ph & purificatios ¥pAeIM1@I6! of which the

or .pelleting means havi ng an int e%rat ed

adhef?f{i&%%ﬁé meiarial eseraraieday msaasof the aresssp yeteng2 agd/or the
f : - .
branc@ibﬁ é)gl: ARlWYatrd WAtH 1 Qﬁ.te Tfé&?%@ﬁdé P H%ﬁi@r‘éﬁd a&?{@%ragxlseﬂ dhter the

Is mXed to t matt er
purificaiivesione K16 are extractazpthroigh ansotids optet 1BaRd are compressed

R L T TR

Figuré@gpacting under |ow pressure and wth addition of
t he bi nder 315 has the advantage that the energy spent
on producing the nolded parts 317 is reduced and the

ts of. the . I ng pl an
ST iy’ 0 RRABRMY My orodhicfienl AREBlaratomut i the
dehydratip prdsagl 1Ilig supphiad & e fittroli endteigddpafator DB tbféther with
_bi.nder 315 requires approx. 20 kWelectric current .
the ringipg Wﬁ&wwghe selids; sereentnsLand weshing many! 04pe mixigg water
124. 1 n a conventional conpacting for producing 1 My of
" nol ded parts fromwaste 100 kWelectric current are
needed and wear costs of about 15 are incurred,

| f ' .

HeadeRbiseots biguse 24, duting Sompacting far tha peadurion of fuels for
o SR ORI B 17 BR8P ol 116
are sus’?pi}g@ed &b d?ﬁmg Bé1 niyftéroatnying ::31/11 ,a rnguFMr?gna@p‘?Mm§1 1.1

. extrusion or e ca ciL,L,on InNnto a,

aving pyalbe SphfetE el etirably ™ 5 4o 25% s SlnelSpige dmBrdingeptant
S12,dopeey BRI SARI ra s hg BB )
extruder op &rharprassi Tdtss¢qrgpé@tmgsisaamfe¢abiyt@arrieaﬂd@tdmdﬁrtlm pressure,

wherc 410 A o, B D BRIt BB o e
the moldel pRetsB1221 predudedunde® low PPéSHILE, such & 81t brigdettes or
pellets??gggt%gr until glowing away 317. The compacting under low pressure and
with addition of the binder 315 has the advantage that the energy spent on producing
the molded parts 317 is reduced and the wear of the component parts of the
compacting plant 312 such as e.g. the mixer is reduced. So the compacting 312
according to the invention with the binder 315 requires approx. 20 kW electric current
and incurs wear costs of about 1€/Mg to 6€/Mg, whereas in a conventional
compacting for producing 1 Mg of molded parts from waste 100 kW electric current
are needed and wear costs of about 15€ are incurred, whereby total costs/Mg of -

about 50€ are incurred.
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the latter is burnt residue-free in contrast to the
cheaper linme mlk and electric and/or thernmal energy
317.1 is released. The line mlk can be di sposed of as
slag or mneral substances 317.2. Depending on the

qTRé iabiesiod 31548 pRhfarilp oblifthdd Rdmi the RRneHEtBH iseFbdroovdiow 72
gasification or conbustion plant 317, the conpacting

conSlfﬂlrwn@t apout 88 B Epl@)%b@mgrfaic&nﬁb@ng formnd e liayerving

apoaglfs ST BY P i aaliypiiod £Pa R0 UEEAA ipl&anGnass

313.1Mor the treatnment of waste with organi c conponents,
whereby in standardi zed net hod steps, various nateri al
solubilizers, for dissolving the organic material in

a| nsééls\éetﬂht ﬁ‘di‘@r Ycﬂf !1tﬂ%z)le§§i%%9fe$iaf ?5 isCQ\Féiﬁéib@%@Htsugﬁlled binder

hydrol ysis fermentation are use di ng
316 such ehe.gpdime mllk aistarchvip the prapleng smldtdﬂslirigm&anarﬁd4 can be

added i ikipdc BB IS5 AR bearsts ShiToraars Phdsr o B dn this case,
-of colsa®ibyanic SBtEH siddh §@Féi%itd) stREN, ok in¥®rivel, & preferred, because

solubilizer 2 input nmaterial 4 solvent 6 materi al
. the latfey IamurntzreﬁgiUﬁafme inscontsast te theochedpsr limsoilk apdisiecteeand/or

therméﬁeﬁéﬁ;?l Ay ] |é5%ed1?98$[‘r| ertnlii(%%ﬁ bég%g%%esde%f as slag or

gravi

mineralsyisisices fQIJ?Ireat ed suspension (hydrolysis) 2la
treated suspension (hydrolysis) 21b treated
suspensi on (hydrolysis) 22 head

Depending on the quality requirements to the fuel to be supplied to the
gasification or combustion plant 317, the compacting plant 312 can be bypassed
completely or partly and the material flows 72 and 311.1 can be directly fed to the

thermal utilization 317.

A method is disclosed for the treatment of waste with organic components,
whereby in standardized method steps, various material solubilizers, for dissolving
the organic material in a solvent and various reactors for carrying out a hydrolysis
and/or wet fermentation are used depending on the particle size and suitable
. solubilizers and reactors. A suitable waste treatment plant is also disclosed.
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10
12
14
16
18
20
21
21a
- 21b
22
23
23a
23b
24
26
27
28
30
32
34
36
38
40
42
44
46

23 oxidized material mxture (wet fernmentation) 23a

oxi di zed material m xture (wet fernentation) 23b

oxi di zed material mxture (wet fernentation) 24 gas

flow punp 26 inner pipe 27 nozzle plate 28 gas

i njecting nozzl e LigP of REFerseeNamieralshre 32 control

val ve 34 air vessel 36 pneunaiic conpressor 38

suction Iine 40 transport air 42 gas di scharge chanber

@aﬂ%&ﬂ% ¢ 46 doubl e shell PCT/EP2005/005993 39
|nsula |on 48 upwardly directed suspension flow 50

cmummﬂﬂsembMMerbubble 52 conpressed air 54 level 56

annu chanber 58 deflector plate 60 waste 62

stpH ﬁﬁ Eglant 64 screen oversize 66 change-over

aggoéﬁtd03|ng means 68 classifying plant 70

hi gh-gravity solids/inpurities

material solubilizing tank

mixture

inlet lock

bottom

extract opening

outlet lock

impurities/high-gravity solids

decomposed suspension

treated suspension (hydrolysis)

treated suspension (hydrolysis)

treated suspension (hydrolysis)

head

oxidized material mixture (wet fermentation)
oxidized material mixture (wet fermentation)
oxidized material mixture (wet fermentation)
gas flow pump

inner pipe

nozzle plate

gas injecting nozzle

compressed air line

control valve

air vessel

pneumatic compressor

suction line

transport air

gas discharge chamber

bounce plate

double shell
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47
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112

72 light solids 74 mxing plant 76 suspension 78
underflow 80 washing neans 82 process water 84
purified high-gravity solids 86 ferrous netal
separator 88 non-ferrous netal separator 90 ferrous
mekalatieanmponent 92 non-ferrous netal conponent 94
ot her. substances 96 soil ed process water 98 fibrous
nepwardy disgetiad Suspension fiewor ous/ f 1 oati ng subst ances

1 i, Ng organic material 104 solids

s%%g nls%dan L\?\%%l ng plant 106 purification zone 108
ccoroptestsedgimat er 110 solids outlet 112 purified

sfol i ds/fibers PCT/ EP2005/ 005993 40 114 dehydrati ng
pF¥Es 116 dehydrated solids 118 water inciuding

disphveshpgani c material 120 rinsing water 121
m xi ng water 122 sand washer 123 sand di scharge 124

pieflasterplate fi ne sand
waste

screening plant

screen oversize

change-over and/or dosing means
classifying plant

high-gravity solids/impurities

light solids

mixing plant

suspension

underflow

washing means

process water

purified high-gravity solids
ferrous metal separator
non-ferrous metal separator
ferrous metal component
non-ferrous metal component
other substances

soiled process water

fibrous material separator
fibrous/floating substances
water containing organic material
solids screening and washing plant
purification zone

circulating water

solids outlet

purified solids/fibers
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114
116
118
120
121
122
123
124
126
128

130
132

133

134

136

138

140

142

144

146

147

148

150

152

154

156

158

- 159
160

162

162a

162b

164

164a

126 agitator 128 find sand washi ng neans 130 cl eaned
fine sand 132 organically highly | oaded circul ating
wat er 133 suspension m xture 134 internedi ate
reservoir 136 punp 138 fernenter 140 heat exchanger
l42hydratihgnpressdi um 144 bi ogas 146 unl oaded waste

147 excessive water 148 waste water treatnent

ter _
\Sﬁﬁw{dra&%ﬁ%@ﬁi fied waste water 152 slide 154 bypass
i - iR ' WpT-¥ (xi ng water 159 foul

Wafer |ﬂ<§g%|h51cﬁ§§dl\!?@1 Hd%@éc %rﬁlx' 9 u

water 1 mpurities ysis and aci di fying
stieging W&ker hydrol ysis and acidifying step 162b
h%‘dr.olg\é\[sajts and acidifying step 164 wet fernentation
18X ¥ er nent at i on” PCT/ EP2005/ 005993 41 164b wet

f ameeRlagheon 166 annul ar chanber 168 separating

pl ant
sand discharge

pre-cleaned fine sand
agitator

find sand washing means
cleaned fine sand

organically highly loaded circulating water
suspension mixture
intermediate reservoir

pump

fermenter

heat exchanger

heating medium

bicgas

unloaded waste water
excessive water

waste water treatment plant
purified waste water

slide

bypass line

injecting line

mixing water

foul water

impurities

hydrolysis and acidifying step
hydrolysis and acidifying step
hydrolysis and acidifying step
wet fermentation

wet fermentation
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170 solids-free waste water 172 acid pneunmatic washer
174 reactor 176 agitator 178 bl ow ng neans 180 oxygen
supply 182 refrigerating unit 184 advance 186

material mxture |l evel 188 waste gases 190 waste gas

164bC hairbsiment@Forf eact or 194 agitator 196 bl owi ng neans
198 material mxture level 200 waste gases 202 waste

166 gasndiRagrbambepos return 206 filtering nmeans 208
d j ress 210 pressing liquid 212 raw
100 SR

Ssubsequent fernmentation 216 dry product

170 24%8lideefrae stdshgwabans 220 solids and fibers 222 inert
subst ances . 224 materials 226 m xi ng contai ner 228

172 L gRARIAUNALC WASRSN phuri ¢ aci d
174 reactor

176 agitator

178 Dblowing means

180 oxygen supply

182 refrigerating unit

184 advance

186 material mixture level

188 waste gases

190 waste gas chamber

192 reactor

194 agitator

196 blowing means

198 material mixture level

- 200 waste gases

202 waste gas chamber

204  return

206 filtering means

208 dehydrating press

210 pressing liquid

212  raw compost

214 subsequent fermentation

- 216 dry product

218 separating means

220 solids and fibers

222 inert substances

224 materials

226 mixing container

228 hydrochloric or sulphuric acid
230 ammonium chloride or sulphate
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232
234
236
238
240
242
244
244a
244b
246
248
250
252
254
256
258
260
262
264
266
268
270
272
276a
276b
276¢
278a
278b
278c
280a
280b
280c
282a
282b

230 anmoni um chl ori de or sul phate PCT/EP2005/ 005993
42 232 water-acid m xture 234 spraying neans 236
circulating punp 238 outlet air 240 purification step
242 process air 244 draft tube 244a draft tube 244b
dwatdr-doidmiddfe r eact or bottom 248 reactor head 250
circulating flow 252 flow 254 arm 256 arm 258 arm
2VaYRBeEDF2 | ine 264 extension 266 02 probe 268

MX&liatieyQuigi tator 272 rotor 276a rotor blade 276b
ro'tor %’ﬁa@% g276c rotor blade 278a rotor blade 278b

rowttet g ade
purification step
process air
draft tube
draft tube
draft tube
reactor bottom
reactor head
circulating flow
flow
arm
arm
arm
valve
line
extension
O, probe
mixer
agitator
rotor
rotor blade
rotor blade
rotor blade
rotor blade
rotor blade
rotor blade
swirl
swirl
swirl
counter-swirl

counter-swirl
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278c rotor blade 280a swirl 280b swirl 280c swrl

282a counter-swirl 282b counter-swrl

PCT/ EP2005/ 005993 43 282c counter-swirl 284 screw

conveyor 286 mxture level 288 chimmey 290 circul ar
282c padimteR8%irl ongi tudi nal wall 294 | ongitudinal wall

295 bottomwall 296 rotor 297 ceiling wall 298
284 pereW SRNVENPH 300 material separating plant 302

0 | area 304 conveyor 306 arm 308 flow 310
286 ovm(;rtgfef)'%:“l?gw 311 drying 311.1 dry matter m xture 312

288 cohipaxtyi ng pl ant 312.1. nolded part (briquettes,
290 ﬁgilgclgﬁgrsgath?’ls I i quefying apparatus 313.1 injecting
292 longitudinal wall

294 longitudinal wall

295  bottom wall

296 rotor

297 ceiling wall

298 circular path

300 material separating plant

302 overlapping area

304 conveyor

306 arm

308 flow

310 overall flow

311 drying

311.1 dry matter mixture

312 compacting plant

312.1. molded part (briquettes, pellets)
313 liquefying apparatus

313.1 injecting mass

314 preparing and dosing means
314.1 binder

315 self-produced binder

316 supplied binder

317 combustion, gasification plant
317.1 electric and thermal energy
317.2 mineral substances / slag
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314 preparing and dosing neans 314.1 binder 315

sel f-produced bi nder 316 supplied binder 317
conmbustion, gasification plant 317.1 electric and
thermal energy 317.2 mineral substances / slag

PCT/ EP2005/ 005993 44 C aiQmimk A nethod for the
treatnment of waste with organi c conponents, conprising
the steps of: mechanical treatnent of the waste into

1. aA"}ﬁéfhaod'TbP‘ He f? atnflini ?)T Mf@}lﬁﬁ Qﬁ‘@ég‘ﬁc COMHIN %%sc‘z cbhpfising the

mat er i al ub| I zer olysi's
16®p$)ofof the suspension (20) extracted fromthe

te J | ubi | d | ded th
o N §vfmm aWaste Pt | on of Che
. wqgrseﬂv 5H§p&nﬁb&ﬁbr{t§r o tanéneé :ié}gﬁﬁgﬁ,o (138),

erein e process wa al ne | YySI S
. ohydretysmmsel, 462i19 of the sl spterdiors(209 Iektrabt%t?llfftgn\mé Afaterial

4 d leat th I lubjlizer
éﬁ@USﬁéefrégéf rér@f?@sjg@ it eér'agnﬁfxgatlér{aéirﬁa (q@ior (11653 gnd
o t
¢ PEERRRRRGr e MfrEidd Alsensth 311 kLS IR Tha1ge),
1whalmme|n the material solubilizer (1, 1.1) and the
actor (162, 162.1) are changed in the case of a

. Rrepesssyvater sbtaippd skring dyafalysis or fermaniaiomiscdicylated as

t erein a wet fernentati on or wet
8r Iﬁti ?&r&@) ?L%@,

oxl dat | is connected downstream of the
. hwiedir;gsﬁhe roateRial ﬂiﬁlbm)zela(ﬂ Metjsdnd imdieaeml(ymyfor the

s aARIaRa: 1624) ishenreio thepaitisk TeE plis merbanicaly

h!rgé}egr\,@égtéyn&@réds fibrous substances etc. from
bi ol ogi cal suspension (132) to be supplied to the

fermenting step (138) are provided.
A method according to claim 1, wherein the material solubilizer (1, 1.1) and the

reactor (162, 162.1) are changed in the case of a particle size of approx. 80 mm.

A method according to claim 1 or 2, wherein a wet fermentation or wet oxidation
(164, 164.1) is connected downstream of the hydrolysis (162, 162.1) at least
indirectly.

A method according to any one of the claims 1 to 3, wherein separating steps for

separating impurities, high-gravity solids, fibrous substances etc. from biological
suspension (132) to be supplied to the fermenting step (138) are provided.

A material solubilizer for use in the method according to any one of the claims 1 to 4

for dissolving organic components of waste in a solvent having particular maximum

- particle size of e.g. 80 mm, comprising a material solubilizing tank (6) in which a

mixing means for mixing the waste and the solvent is arranged, wherein the

suspension (20) loaded with organic material is extracted via a suspension outlet

(16), characterized in that the mixing means has at least one gas injecting nozzle

~ (28) through which a gas, preferably air, pressurizes the suspension (8) such that
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10.

11.

12.

13.

5. A material solubilizer for use in the nethod
according to any one of the clains 1 to 4 for
di ssol vi ng organi c conponents of waste in a sol vent
havi ng particul ar maxi num particle size of e.g. 80
orgarrfm:ompfmémsl diinto 8GLESM Bl afPHishibutdd Rtheathiverf byitRe shear
which a mxing neans for m xing the waste and the
forceg gpRliagt byg"eag@%nged wherein the suspension (20)
| oaded with organic material is extracted via a
suspension outlet (16), characterized in that the
A mate'rmt sglubiizesadmsdiay tb ek Hrwherain thej gast injegting nokele (28) is

part of A las AL RATAY 20y SRR Inebpisrmomae 50 60 dBsooRcalod

penodaea%fcccﬁﬁmenagﬁﬁs.@@m@h%té@éu%umzm éézjst ri buted

he sol vent he shear ftorces app y the
gas. 6. A materi aI soI ubi i zer accordi ng to claimb5,

A malgEl Eolpiiel aPsdb S ol ierSil Gl el iarg than 3

secorrd%Cpl‘éfdiaailﬁﬂetwwhl@ﬂh@db'ééc@hd§0ml nuously inside the
material solubilizing tank (6). 7. A material

sol ubilizer according to claim®6, vvherel n the pul se

A ot Q9653 BRG0P e LR s

“an inner pipe @6)rat he luerdilot dheniggof hiok Qwﬁﬂzléaﬂéteﬂﬂ) ingluding a

at the lower inlet openin ch a
p'urahﬁbgfi%g wﬁ%ﬁ@g(@#'qsr{aﬁb afavndsor threua) whvhghe ga@ensnon (8)
flows [SAREARERPER Gt E5UR DTSR Ay B T pdifg or the
suspepsioni anvefedin tte inaer pipedd6).et opening for the
suspensi on conveyed in the inner pipe (26). 9. A
mat eri al solubilizer according to claim8, wherein at

A mataridl ﬁlﬁﬁiﬁ@rfédéﬁmlﬁ@t@éﬁrﬁ% VRSB éJ(lesidFﬁe'ffHPﬁ ihbiffet
ounce plate (44) is disposed. . A mteria

Openlwphﬂna inper piped@bpa hgunoe plaie f9) lsmed t he bounce
plate (44) delimts a gas discharge chanber (42) at
| east in sections. 11. A material solubilizer

A mat@ﬂ@l@mmmzércao@awa@@ﬁ) &lkairh 198 wHeReifth€ bofind® plate ¢4.£) dlbllmlts a
pl ur al cg\qs nps (24a 24b, 24c) are arrange in

gan'ﬁ‘W@fﬁﬁt merééﬂh@ﬁleaaﬁln@ephmsw) 12. A materi al
sol ubilizer according to any one of the clainms 8 to
11, wherein the inner pipe (26) is double-walled and

A matefial spdusbilizgrecicording tzaheoné 28thackims stosieg wheréinglural gas
| i nder, chanber or in _the annul ar chanber and a

flow pﬁf@g(aézn%%h whc) aresarranged in ther mataiial gelupdizifgdants £6).

ot her chanber.

A material solubilizer according to any one of the claims 8 to 11, wherein the inner
pipe (26) is double-walled and the gas injecting nozzles (28) are disposed in the
inner cylinder chamber or in the annutar chamber and a heating medium (142) flows

through the respective other chamber.

A material solubilizer according to any one of the claims 5 to 12, wherein the gas is
guided in the circuit and is sucked from the material solubilizing tank (6) by a pump
(36) and/or is pressurized and returned from a reservoir (34) to the gas injecting

nozzles (28).

PCT/EP2005/005993 46




14,

15.

16.

17.

18.

19.

-20.

13. A material solubilizer according to any one of the
clains 5 to 12, wherein the gas is 'Is guided in the
circuit and is sucked fromthe material solubilizing
tank (6) by a punp (36) and/or is pressurized and
returned froma reservoir (34) to the gas injecting
no;zles &28). PCT/ EP2005/ 005993 46 14. A material

A maiggial spiupiiger aeesdimarig any %ﬂﬁ/Ofdhé Qbalntsriétcz:ﬂ%,i whergin i the

| db
s SRSl S e 0PA2 iy Sl b,
circumfarentidl wdlleofthée lsbIUhlllnggtarar(B) t6flectef bletﬁsn(r58|t) ke asranged for

re arranged for guiding the flow 15. A
gu'd'éﬂaﬁ'z?r QY- sol ubilizer according to any one of the

clainms 5 to 14, wherein plural material solubilizing
tanks (6a, 6b, ... 6n) are connected in series and the
A matasisp soluibitizer 2¢eondingrioranyrand ofrthe daimsth td £4.nghereirkplural

a)  to.the conngcted solubilizin
materigl Yo AT 14EREER B +-oon) i cBBRrisaE Setigs sne the YPhpension
flows Glom We first Sollibilizih@tank $6a8%o0aRe c@?ﬁhéé’t@ﬂ'sﬁmbﬂiﬁr‘iﬁ Bhkeéb,
for inpurities/high-gravity solids (18).
...6N)rat erial sol ubilizer according to any one of the
claims 5 to 16, wherein a connection for gas
injection and m xing the settled
A maidﬂiﬂhﬁd;lubmaémmr@ihg\tb faynyfmiei cﬁfsthé BRimsi Sstadt H\domeskisimg an
he di schar%le openi n%@% .. A material solubilizer
9tha‘3t’£‘(909Rﬁf}'@g R By IMYHE] ”t'%—gﬁqvéﬁ yiolids (18)17, wher ei n
the solvent (4) is circulated. 19. A nateri al
sol ubilizer for use in the nmethod according to any one
A mategfiat salubiliabmaccbrding4o ahgrongd afthée claimsdr gath,owvherein a
conmpqnent s. a vvast Ln a,solv nt havi.n arti
connggliR IS rkkdod Sibind thesetid impurihmiobitsgvly sdlds (18)
is provﬁbﬁrh%eﬁi@,bHﬁgle'dﬂéiﬂ'ldM (6) in which at |east one
agitator (270) for mxing the waste and the sol vent
into a suspension is arranged, wherein the suspension

ed wth.or anlc mat erj al ,i.s t[-acted
A mafe iRl saRBliEeT hcoiif 48y £ S dhd laithe Bel i rRiR thermelvent
(4) is 8@kulatedr (270) includes a plurality of adjacent
agitating elements (276, 278) which show respective
opposed conveying directions. 20. A nmateri al

A ma%&%at@éihblﬁ%r fﬂFﬁg fjﬂ e ltngtl'ia é%*@ggﬁ@%@??ﬁe%?e claims1to 4

rng el emsn s arero

- for dissohvimg ergamic eomponemtsiaridonasté id)a solkradiavingnd padicolar

_ . bl ades f276
minimum particle size of e.g. 80 mm, comprising a material solubilizing tank (6) in

which at least one agitator (270) for mixing the waste and the solvent into a

suspension is arranged, wherein the suspension (20) loaded with organic material is

- extracted through an outlet lock (16), characterized in that the agitator (270) includes

a plurality of adjacent agitating elements (276, 278) which show respective opposed

conveying directions.
A material solubilizer according to claim 198, wherein the agitating elements are rotor

blades (276, 278) arranged on a common rotor (272) and adjacent rotor blades (276,
278) have a blade pitch angle offset by approx. 180°.
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21.

22.

- 23.

24,

25.

26.

27.

: 28.

278) have a bl ade pitch angle offset by approx. 180.
PCT/ EP2005/ 005993 47 21. A material solubilizer

according to claim 20, wherein the rotor blades (276,
278) are evenly arranged on the rotor (272) from an

A materiat solypiiizengcddring o @ainp20, wheﬂeﬁﬂhe(rbﬁ)r tfl@tﬂes (276 278) are

' urities/high-gravity solids
evenly AangedAt h&%@é@f&?ﬁé) (yremcqiralr\lﬁtzwezwn@(ﬁ O)Man@qﬁlemck (16) for
|mpuﬁﬁ/e‘§}h| ?@ltf%old%t(%) bl ades (276, 278) is chosen. 23.
ria

A rrat I I'i zer according to any one of the
clains 20 to 22 wherein two rotors (274, 296) are

A mafe%%Y 'ﬁgﬁgﬂl\é@ % rg]rg t?g:—}%\ﬁ’neéé QE BI1 g\ghglge?ﬁg :geg/%| number of rotor
b|ade%qlzug|27g)qg CRESEN. ding to any one of the clains 19 to
3, wherein in the area of a di schar ge openi ng (14)

for t he |rrpur|t|es/h| gh-gravity solids (18) a gas,

{ ; g i r C e..bl j 25. A
A maﬂarr 1 g&@plll¥% y§ng ﬁf;h? %{n%% @n22 Vmi&ergfrhtwo rotors
(274, t2|96) 86 pravidad wnioﬂtfeﬂ'n @ﬁﬁb\!@lapﬁlﬁ@@ﬁaqsoa) WithRhéiBfotor blades
fro the material solubilizing tank (6) and returned

(276,248). same. 26. A material solubilizer according to
any one of the clains 19 to 25, wherein plural
material solubilizing tanks (6a, ... 6n) are connected

A maternlaisemll;bmzambddnélngue rwlysn'nmmf th@ @JaimisoMstof 23 'wlidrein in the area

 of a disghBtad Beeiiag 1450 D i lies igh-bemtey' sofls (19ra ogs.

prefer%hﬁédrﬁfire%@e&@lﬂ béﬁrbe"%ﬂé\%% ng to any one of the

cl ai s wherein the material solutizing tank
(6) in the longitudinal section has a substantially
sha e the he

A mafefia} SI0NIR aRPRRoA LR A oG ahs' 8 rSulaterang js

.sucke‘dCHy 4 panip(36) frofe tHthadsifd rsemwuztrfq l%'i’qk (epsn@fremheed to the

claims 1 to 4 for treating a supplied material
Same€mi xt ure having a particular maxi mum particle size of

e.g. 80 mm conprising an inlet and an outlet and a

nmechani cal m xer (176) for mxing the nmateri al

A matm'lat sulebilizdredcrording 16 dniy dnehdfithé BRiiE XS to(25] @hdréin plural
encl osed by a draft tube (244), wherein upon
materigh gp I'lzmggtaﬂhe (%xer6r()1are)conﬁecmﬂerspaﬁsmnfattbe@uzéaﬁnswn

(20) ﬂglﬁrgsﬂiﬁﬁ% fifs T 4tEA %@Imﬁzﬁ@ ta‘*’ﬁﬁﬁraz fﬂ@ tﬁ&@ a (t:tgﬁ Slgaeterlal

to a reactor bottom Si the

solubi{iZng ftarmirs 6.

A material solubilizer according to any one of the claims 19 to 26, wherein the
material solutizing tank {6) in the longitudinal section has a substantially rectangular

shape the height-to-length ratio corresponds to the equation h1:L1 > 1.4.

A reactor for use in the method according to any one of the claims 1 to 4 for treating
a supplied material mixture having a particular maximum particle size of e.g. 80 mm,
comprising an inlet and an outlet and a mechanical mixer (176) for mixing the
material mixture, characterized in that the mixer (176) is enclosed by a draft tube
(244), wherein upon controlling the mixer (176) the material mixture can be sucked
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29.

30.

31.

32.

33

34.

35.

ascendi ng | oop-shaped flow (252) forns outside the
draft tube (244). 29. A reactor according to claim 28,
wherein the draft tube (244) has an axial extension
(264) for varying its length and height. 30. A reactor

from aceaxtdi hgad side! tai ane2Btarrbal@m wlaiertAtsughinthexdtas fulse! @44y and an
oxygen into the material m xture is

80] for bl ow ng yfg .
asceléfﬁag Qapgshangd MR Ee Py TRENS §Uside Hieadnalt tahe (244). out
near the bottom and/or in the height area of the m xer
(176). 31. A reactor according to claim 30, wherein an
A reao®r pcobrling topelaim @8dwhereic ¢rg dfl fubg (R44) haxggenial extension
nount. ta, be bl own, n. whi ch the axial extension
(264)?%‘!%'“%@399&1 a’b%b?'ﬁ%n of the draft tube (244)
and/or a material mxture |level (186) can be adjusted

so that preferably an optinmum i.e. alnobst 100%
A reagloy gegonging forelaing 28taxidSs Whiesein .ar3@xyganrsigpplyof1 80) for blowing

C ' : ne. of the clai 28 to 31 . wherein .
oxyodt Y felifelstal Ml < erobidBos I g atRaRy vaed out
near therbatess and/or i thegheightaebasithé aiixeo@l7eng the materi al

m xture. 33. A reactor according to any one of the

claims 28 to 32, wherein three draft tubes (244a,
A reaBhBood) oot 5p S0AEE B R8T Do dédlor Fhfing e
oxygerhameunt tothe bleact inrbyoshichéhe agiatlekiensnn26ay|this iagial position of

the cratdibe P24 e MalSaaly e bl (EBQ) Gae agiustpdise that
preferdBRf £ Bpfiti@nd, @.@95%0&?{1?024@ 6?*@’%%?@)%05 liﬁkésobllaﬁé‘f' ng

geonetries i ndividua I'nation, - e draft
duct height Hl corresponds to 8 to 10 tinmes the draft

A reapif BpSorliRBacind AErEei 24 G5 chpeilp lidienetSipe 344 o

providedt torRSdétfe-Wallel foHBSssIh@Mbagh dleodiAf FBPES@IMY the material
di stance H2 fromthe reactor bottom 246 to the draft

mixtuteube 244 corresponds to 1 to 2 tinmes the draft tube
di aneter dl, the distance between the material m xture
| evel 186 and the draft tube 244 corresponds to 2 to

A reaéiot acerdingetodiraf dnd obibedisinmk! 28 told2, WRrahPENEE PSP RbEs
ﬁg he vari abl e he%‘ght adj ustmrent H4 between the

(244apg44h.iZq4chare afranged i thegeaston (7. draft tube 244 is
0.5 to 2 tinmes the draft tube dianmeter dl, the
upstreamvelocity vl of the circulating flow 250

A reactangesoriiagvte amyonke of theataim. 2B to 33, wherein the reactor can be

used for a hydrolysis (162) and/or for a wet fermentation (164).

A reactor according to any one of the claims 28 to 34, wherein the reactor preferably
shows the following geometries individually or in combination,

the draft duct height H1 corresponds to 8 to 10 times the draft tube diameter d1,

the active diameter d2, i.e. the inner diameter of the reactor 174, corresponds to 4 to
6 times the draft tube diameter d1,

the bottom distance H2 from the reactor bottom 246 to the draft tube 244
corresponds to 1 to 2 times the draft tube diameter d1,

the distance between the material mixture level 186 and the draft tube 244

corresponds to 2 to 3 times the draft tube diameter d1,
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36.

37.

38.

39.

40,

41.

ms, the draft tube dianeter dl is between 0.5 m and
1.5 mdepending on the material m xture conposition
and the dry matter content. 36. A reactor for use in
the nethod according to any one of the clains 1 to 4

the vdrablée heajh't Bgjustmenpid ibetiveen ¢ie alaterial nvikiard favien 488 and the

dratt {fea A iols dn 2ithmes e irelidUba crameted . mixer T or
the u&t?%aﬁﬁ vbhféltWH ‘%ff'tﬁé R HENE fowSHY 2R ?EB F%@zg?érpoﬁhﬁs and 0.8

he mxer 15 formed by a bf ow ng nea
m/s, bI owng in gas, preferably oxygen 37 A react or

according to cl.ai eln Iur . Of S .
the o2FERE ik S1ds Betveen B3 Bt LB icoeplintea i materi
mmtuf@@@ﬁ'@bsﬁiéﬁ‘éndltﬂ@)dry E%ttef\cbﬁﬁéﬁtor accord| ng to claim

36 and 37, wherein the gas is circulated and is sucked

by a punp (36) fromthe material solubilizing tank (6)

| .
Areagfégf%rﬁlééég Betﬁﬁ g:& rarlz;é 'initc’;) %l’?y ggg%? e@gﬁ% égg fBPtreatlng
a supptb@cs nidtedal mmne heRivg)a partieutatingigthmliarprticle sitd ofnggt 88 mm,
¥gen akrgunt to be blown in. 40. A reactor accordl ng
comptly abfl ameutiat sngga B‘GXQFJOBQ'”X'%@?%W F@X@kﬁ@es
chafa.‘:ﬂﬁ?%sﬁe'%@*?%s%@t SR BEAR iy hEans EF/a)8FLBRig in
gas, ;Ireﬁerablytcmygemhrough a blower (36). 41. A waste

treatnment plant for use in the nethod according to any

one of the clains 1 to 4 conprising a materi al

A reasBl HBEOIdRRY todd &Rt 96 r\ﬂhé@.@&@l%ﬁwf dé%%@'cﬁﬁ? AbPfes is

clainms in_ which organic materia he’ wast e goes

disposed peabihgthatiom @btfprne@ctm (A74eR)ating step for
separating fibrous substances fromthe deconposed
suspension (20) extracted fromthe materi al

A readtet Bbtdrdiry to(clainfBE alB7aWHdI8INhe }j2isqs ERERAted and is sucked
PCT/ EP2005/ 005993 50 42. A waste treatnent plant

by a pae(3f)fepm dhe material solubdliging tanky63 asgiretisned intheesame.
(80, 86, 88) for separating and washi ng the solids
(18) extracted fromthe material solubilizer (1). 43.

A reactonastardingetdtarsndnepbiathe chain 36,187 6038, vhdreihla gaseasuring
rating step i ncl udes a fibrous

n the sepa
Pfobeﬁggé} ﬁsa?m&'gﬁarfgﬁ eantroding theroxygsaameyny teibsdlawn in.
fl oati ng substances or the |ike and a washing pl ant
(104) for said substances (100) as well as a

A reactehgceardinggo gnyesre ¢fithé)claims 36 to 39, wherein waste gases (188,

200) formed in the reactor (174, 192) can be injected into the material mixture,

preferably near the bottom, through a blower (36).

A waste treatment plant for use in the method according to any one of the claims 1 to
4 comprising a material solubilizer according to any one of the preceding claims in
which organic material of the waste goes into solution, comprising a separating step
for separating fibrous substances from the decomposed suspension (20) extracted

from the material solubilizer (1) and containing organic material.
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42.

43.

44.

45.

46.

47.

48.

49,

50.

44. A waste treatnent plant according to claim4l, 42

or 43, conprising a sand washer (142) for separating

and washing fine sand (130) contained in the | oaded

waste water. 45. A waste treatment plant according to
A wasteytreziment plaheact@diig wlclbitn 44, cornpising andblids treatment (fBO 86,

fermenter (138) for converting the organic material o
88) farisepgrajing am wsiwngﬁh@ SP%%@QJ extrasted(fian the majerial solubilizer
). bi ogas. 46. A waste treatnent plant accord| ng to claim

45, conprising a waste water purification plant (148)

for purifyi ng excessi ve vvater resulting after

r.ment at | ant _accordi

A wagte iRt PRt adsorfing Ricialst 48 o dRowBrra fie Separalita step
|ncfud(-°é$5%i3ﬁﬂ|%lu§'?nét%9§ﬂ Qtﬁfé?ﬁﬁﬂ?ﬁg) 1'0? sbB&ra’Eﬁggibb% ﬂ%ﬁhﬁg bhbét%hces or

passes throu a hydrolysis (16 162. 1) [ east

 the likgsanrhatwaghirig bla/nt m4)ﬁomd @ubs@aceemocnlaamlaes ardihyglrating

aim47, wherein the suspension (21) treated in
press (ﬁé&iﬁydr ol ysi s (162) passes through the fibrous
material separator (98). 49. A waste treatment plant
accordi ng to claim47, wherein the suspension (21)

A waste éegafipentplaphacsydingl tpslaim 4 542 as43, comprising asang washer

-(142)?) antdaggté (%‘?%Mng;a%g% g{g&?@% cﬁﬂtau@@ﬁﬁh@ 15568 FBdte

water( 146) resulting in the fermenter (138) is supplied to
a separating plant (98, 104, 114) and solids-free
foul water (171) separated in this way is mxed with
A wast@'tatthetilant #&cbréin G RS
W treat rreﬁtﬂ%f]gnt aéco§g{9%{5}9to c‘l%a}ﬁrén%msﬁer eMri comprising a
fermeptart(il 38) for canwérting éhs of gatde nfateréal fod dhe mmafnca(lly'mghly $oaded
h the dehydrated solids (116) and is supplied
Waterr&)@ m&i{v Of8Pnent ati on (164, 164.1). 52. A waste
treatment plant according to claim48, wherein at
| east a partial flow of the dehydrated solids (116)
A waste &reatment plantacadndingdp afaimi 4y qomprising8 waste watampurification

plant (148 for A0 TROE e NSl RRRL foiilietclic dnier
| ow pressure into nolded parts for a gasification or

conbustion plant (317). 53. A waste treatnent plant
A wasie trgatinert Rlantacaordisg to @anyasierpfithe claimgd tegtGiyvharein the

suspe‘ﬁgioﬁe(‘itO? Hééérﬁpbg&? nhﬁlr HHQte‘?lag libiicat Q‘?E)agts&?r@ g@qréer

asitlCa

hydrolybmr(ﬂ6231€72 1haﬁledsta@pavt@ﬂem r eat rrent sel f - produced
bi nders 315 from

A waste treatment plant according to claim 47, wherein the suspension (21) treated in

the hydrolysis (162) passes through the fibrous material separator (98).

A waste treatment plant according to claim 47, wherein the suspension (21) treated in
the hydrolysis (162, 162.1) is directly supplied to the fermenter (138).

A waste treatment plant according to claim 49, wherein the waste water (146)

. resulting in the fermenter (138) is supplied to a separating plant (98, 104, 114) and

solids-free foul water (171) separated in this way is mixed with sotvent {4).
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51.

- b2.

53.

54.

55.

56.

57.

separated plastics and/or supplied binders (316) are
used. 54. A waste treatnent plant according to claim
48, wherein the solids (116) resulting in the
dehydrating press (114) pass a wet fernentation (164,

A wadté4rebtment plems becesrdpry fol @aim 50 onhé@in Qbia@iiéliﬂmﬂv @fthe solids-
oidizeg material mxture A waste treatnment

free fa@awea o ds Ayxedwith éhﬂqdeﬁydm%ql splifs 1464 and e pupnlisg)to a
JiRst laign ing the circulating water (132) with
wetférﬂ{ méqrgﬁ\?gfg?mﬁ%) of the fernmenter (138) can be
supplied to the wet fernentation (164, 164.1). 56. A

ST BG5S hG B Sl
dehydr@fé&?&%lﬂs' (@ "FGI %Itmb%ér)th@ %é?&l%tihbrﬁ?éi&r(gé ‘T’@#’ af ) iiddried

wast e wa fornmed

and cgarmcmd af@erm@mg eltﬁmerc(aﬂ 5p318hip@ ¢canpactlrtgnelan*s@1\2é nt

et 358585 4 6 BASIENG R SRR eiupa
combbétiomplene(31)he separating plant (168) includes a
solids separator (98), a solids screening and washi ng
plant (104) and a dehydrating press (114).
Awaﬁg/egg'ﬁ%gﬁé%g??ggbréég% ﬁqﬁn@t%ér@m ha&f ﬁ&{iii molded

accor di he 'r aw corrpost
parts tayerhtm@r inm gdlmﬂ(mmlcsiablegnahmn uritil gRwing sswery inlthe ggbifisation or

combg e SR oSpe i kel AR s s o

0 58, wherein
sopergEErbasRg OO RRinal 010) B d.

fernentation (164, 164.1) a reactor (174) according

to.clai s tp 40 is ysed.. 6 waste treat It.
A wagi@ iEpfinft RiahEacmiee S e, Whaleh Reciolfs L1 p)rpstng i
the deHy@ratiRyprest ¢t 4 pSRd et Pé?ﬁH i ahbg!
nuyigtl part hygrolnéls 162, 1é§:';atdlh6g%ﬁ Hgﬁal)g?lémdé?bsibartzal
ﬂowfwreqb’f@mraar@ﬁxciwd matﬁml migry (2% carrled out. 61. A
waste treatnent plant according to claim59 or 60,
wherein the waste gases (188, 200) forned in the
A waste geatmeritlpldnt éébb)dlﬁ?ﬂo mummlw@emﬂma@nﬁmh 58) formed
washer (172) to reed from anmoni a.

during madngHia Cipfuaingwatar §18¢) with #ig waste watqrmé%) @‘the f@menter
(138) bn B s%ﬁé&‘tﬂl@é w%f%?hengﬂﬁm (3841 p64.4392) for the wet

rmental1 on erat ed ‘'stich that the
material m xture is hygienized.
A waste treatment plant according to claim 55, wherein the oxidized material mixture

(23) of the wet fermentation (164, 164.1) passes through a separating plant (168)

- and the waste water formed in the separating plant (168) can be supplied to the -

solvent (4) and/or to the waste water purification plant (148).

A waste treatment plant according to claim 56, wherein the separating plant (168)
includes a solids separator (98), a solids screening and washing plant (104) and a

dehydrating press (114).
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58.

59.

60.

61.

62.
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A waste treatment plant according to claim 57, wherein the raw compost (212)
formed in the separating plant (168) passes through a subsequent fermentation (212)

for drying and/or can be directly disposed of.

A waste treatment plant according to any one of the claims 41 to 58, wherein during
hydrolysis {162, 162.1) and/or wet fermentation (164, 164.1) a reactor (174)

according to claims 1 to 40 is used.

A waste treatment plant according to claim 59, wherein plural reactors (174) are
connected in series and/or in parallel so that a multipart hydrolysis (162, 162a, 162b)
and/or wet fermentation (164, 164a, 164b) is carried out.

A waste treatment plant according to claim 59 or 60, wherein the waste gases (188,
200) formed in the reactor (174, 192) can be supplied to a pneumatic washer (172) to

be freed from ammonia.
A waste treatment plant according to any one of the claims 54 to 61, wherein at least

-the reactor (192) for the wet fermentation {(164.1) can be operated such that the

material mixture is hygienized.
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