Description Mthod and Fernmenter for the Anaerobic
Fermentation 5 of Biological Waste The i nvention

relates to a nmethod of anaerobic fernentation of

bi ol ogi cal waste in accordancé‘@ﬂ;lw the 10 preanble

of claim1 and a fermenter, DBSEHAOR |y for carrying

out said nmethod. Upon introduction of the separate
col l ection of organic household refuse in Europe, the
nmechamMibdd ki PO €AY FRC AR MnESHAR Fermentation
abbreviation: "WBA) of _urbamn_ refuse has DecOorne

5 increasingly inportantef Bieldgigalo#asiten of the

bi ogeni ¢ nass takes place on a m crobial basis,

wherein a difference can be made between aerobic and

anaer obi ¢ m croorgani sns. The aerobic reaction

uItina&ﬁgy.%ger fgltsein ghe final E%Q§UC£S car ban,

di oxi de Bnd WAt &F OBnBC FECT eF 3r ¢ dEERCACT ARIHL O e

afiaemehtatieacbfohibiogliypl cahsbé feraestadanse wheh the
final oducts.fornmed are, _inter alia, nethape,

10 pSAPRLE NG hobPOBen R0Pf RAESTHENTET DESTORCHBL PR IE
anaaeyohiyconet 8oddi metrsgri bed in which the organic
conponents of a waste fraction are washed out in a
percol ator and the residue is burnt or deposited, for

- i nst anggen af teFodiiyt Ngn SO dhe fasoalal iam anhs of
carried out, for_exanmple, in a box percolator

aBEIFR AN ES TP Y/ DTI8EE AL ISP estie nathapieally
15 bBibisgiPLI CRLEGPEr ACEOE HhAY 416 R 10 4. %@@Aﬁiqf hrban

whi ch the percolation is carried out in the boiling o
rapgese dras Hee prme ekRChRd 2Fngliv nigtp@titanty. bihe decomposition

P& oM 5é rwiog&ﬂé%ggga@é% |y iy d qpdedaexdt waler
extract ed romthe percolator is supplied to a biogas
praeretnra -2if fevenebi canldedmpsde thaliweathereiabichend

Of 92 S PR ¢ Soorganisms. The aerobic reaction ultimately

20 results in the final products carbon dioxide and water and

is referred to as rotting. The anaerobic reaction is
typical of fermentation; the final products formed are,

.inter alia, methane, ammonia and hydrogen sulfide.

25 - In DE 196 48 731 Al 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 deposited,

for instance, after drying.

30  - The percolation can be carried out, for example, in a
- box percolator according to WO 97/27158 Al. Also tests
using a boiling percolator according to DE 101 42 906 Al in
‘which the percolation is carried out in the boiling range
of the process water turned out to be promising.
35 ;
The organically highly loaded exit water exfracted

from the percolator is supplied to a biogas plant for
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converted by neans of nethane bacteria and can be fed
to biogas conbustion via a gas-neking pipeline for
energy generation. The afore-described aerobic

treat ment of the 5 waste materiZd s in a percol ator has
t IRABHCBUE ti§cpEPOgkEi el YhebapRt FhPvergRRhCt PRIt is

apasteptedNBYhRESnaNdr A8t hDREORBCLBEE §a8HALYN be fed to

inmportant. In EP 0 192 900 Bl the Val orga nethod, as
i piPgagocembrenionsvieser gpeunakingvhiehline for energy
f @& REPL 8L RN TﬁeCékaéddeQHEideaaéféﬁ?gt@fe¥¢ﬁéﬁk'5% the
charged fromthe bottom The waste to be recovered is
gl ¥ed MAtPriglshipeatpenpobatdet haar tanyed det ow tie
r agh fbhy1 QUEEHRLEL £1vOPE Qgthgh§n§@§5ﬁic'ﬁefﬂ58§y has
by bl ow ng in conpressed biogas via gas nozzles 1
drepesedinareevenal y stoporisant. t he fernenter, wherein
each sector can be individually controlled to
mai ntain the plug flow of the waste between the inl et
openi nigt al @ hES2uR0@tB1 openi Vlo2ga Imetiod, 4646 17 Al

bl e_ f is disclosed . in_which starti.n .
AR £ FETEHEL 2 M SPEEE et SIER Y carviea
farent ex Germact er i vhictocid whanged herah udge bottom. The

terial fornmed is transporte o, a s]ud mat eri a
Tt U, 15 TRSeoletd SUEPARG O PLIEUHITE 310 Bn queLet
reery: sl gl Bee RS pirtow i obedh 4 10 ¢ heat\Mat ol gleetreigedting. The waste
according to .EP 192 900 B1 described in the
e TR S (PP MRS, B EROLE 18 T TRe fotho@st oz zles

whistperdeat il e IMsdot®rhay Nthaé T dBidEr WBRIHEM each
of less than 25% is

German 30 abbrevjation: TS) )
g gs s St e R I9d SR e e irnithe plug
AUROE tieneidtd heteimmited radugiertialy Rid the outlet
transported froman inlet opening through the
to an outlet opening via an agitator. A
conmon gas chanmber from which the biogas forned during

35 the fernmenting process is extracted is allocated to
the i E o oddt or hemke it dissTieshegan shelisclosed

‘H&dhﬁﬁ@%a@ﬁhrting material and sludge material are supplied

to the fermenter as bacteria inoculum and the sludge
material formed is transported to a sludge material outlet
via an agitator. Such an addition of inoculum may also be

provided in the Valorga method accofding to EP 0 192 900 B1

- described in the beginning.

In DE 196 24 268 Al a fermenting method for waste in
fluid form, i.e. having a dry matter content (German
abbreviation: TS) of less than 25%, is disclosed. A multi-
chamber reactor is used for this purpose, wherein the
fermented product can be transported from an inlet opening
through the chambers to an outlet opening via an agitator.
A common gas chamber from which the biogas formed during
the_fermenting process is extracted is allocated to the
multi-chamber reactor. The metabolism can be individually

controlled in the individual chambers by a different
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controlled in the individual chanbers by a different

-3- conduct of the process, for instance via heat
exchangers, addition of inoculumetc. EP 0 794 247 Al

di scl. oses fermenter in which3he 5 fernmented product

i ‘%ori“?ﬁl?'bdﬁgeﬁh? PROTHTAM | heT dFRRTRRCANYER heakwprahangers,
asdangesh Jdheifecwemhes:product is guided in plug

shape fromthe inlet to the sludge material outlet via
said spiral. This supply can take place by forward and

backwer® ¢ ot sy 047 of1 tdhes s s WoeFei e, T Wﬁ{igzlrrloche

rotation, i.e. the transportation of the fernente

YRt ed el retiviraiuesd feraemiatodiom in which
itdetrdakes a+00088q t halk 'fbfrﬁ&@@cﬁ’%ﬁc&%& rf‘sctﬁnggje%i’ in

that a predetermned holding tinme of t erne
fHucthare Feerdie Wl e the shsdee tatrrialeatddet via
alsy .8l ns [ ' _
hi gh- &%hv%:b s%}%sgl%#&%o%ur?ﬁ%%?pfﬁépe% aﬁrywaﬁwde and
Sk acits 1t gl e chartinsaldmony eghiene redrise  fdERrd794

L orEP s0 47 A 4 )-.are 20
gjogtjagcltogg tlo'er'elq:akt??lvtﬁf g t]a\%g‘éjﬁl %@%ﬁseﬁeﬁ%meen%ed product
danvidyd 94 ramsEen enfpltdnee d camek rdtete ip icntiern alutiartt $ ad@ws
Y sedi ments j.ncluyding th
?ﬁ%%&%?g?%?gﬁfbﬁggif@ﬁéaﬁﬁtﬁéFhﬁ6¥§ﬁ6g?f“hﬁﬁwgéfhenting
precessemimeglihed diewy tliorg o 2% Heolfdimig: ridete  refdulctohs
1848 days. Such holding tinmes in turn require a
consi derabl e buffer capacity. Conpared to this, the
obj ect underlying the invention is to provide a
nethog.of an erobi%FfErnEntation of 30 bi ol ogi cal ,
wast e “a8 el ad3F e lfehfeFTHFLRA EHSCnEOTRELASNG dquite
tione 1cdatabe es phstrantil ailgy-gedueed WolidsViahd impurities,
conventignal .sol utions. This object is achieved,
FgggF&FAEYtﬁgengp g&}08§ HFdng mechanical conveying means

(EP 0 794 247 Al, EP 0 476 217 Al, DE 196 24 268 Al) are
subjected to relatively high wear, because the conveying
means employed and other internal parts can be damaged by

the sediments including the impurity/high-gravity solids.

Moreover, all fermenting processes require very long

‘holding times of from 18 to 30 days. Such holding times in

turn require a considerable buffer capacity.

Compared to this, the object underlying the invention
is to provide a method of anaerobic fermentation of
biological waste as well as a fermenter by which the
holding time can be substantially reduced vis-a-vis

conventional solutions.

This object is achieved, regarding the method, by the

combination of features of claim 1 and, regarding the

fermenter, by the combination of features of claim 10.
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35 conbi nation of features of claim11 and, regarding

the fernmenter, by the conbination of features of
claim10. _4  According to the invention, the

anaer obi ¢ fernmenting reactor (flernenter) is provided

with pheFarding efo opedi hysenbhens dihermmak pelduciermenting

Oﬂéééﬁoﬁp@ﬂéﬁgén@arwmighpf&@{&é@gwiﬁ?hfﬂ%ﬁglOin%s%ﬁgpenings

fermented product (the latter as 1noc can
sapp| Feramer droredneht @dt bebdepenbegs bey eshielvt sth riByng

t kS Pl YT %ftf’ef}ﬂeﬁ@é&t%?@&iu@yt Eﬁ%g‘p%ﬂgé{&ﬁsag Shoculum) can

netabollc' process can be contr at the

clomcewrr bi¢drad/ obr frirmen ved dsreaiut-tanrniken e nsiatsted. By
the; § p@fg' reac C b t |large ened., In-.
tﬁglcgélventjf 0 |‘?€|%IS£?? ow Ciog%%?%i i nesr%cfl‘e%sc?t?ﬁ'beecf“eitnabdlc
teceesg neamdre i eetitieo didd es@nthat adrtgs tardhaeal t ssecitaronst

0 . [ eact [ ff ._concentratio ar e br ought

A R B A R T I R Hifactor

f eamrere imgstpriocessl t eeeersédndit itHe athvdrtiisonal plug-flow

C i,derably extend, the holding tine. 15 | ri.or_art

t @%sgnssup%eosﬁrel Y ]trhetr}fea © %e 1 ﬁg"cqglddtgfﬁfent

Wi drig jatotd e b axtcariian eSS e passiddy & Fdddid on with

pressurized water is carried out exclusively in the, . |

U T TH AR IGE AP rTGh OTHds@bly inhibit

hat diviegn e harneld i@ radithd i ey ot ial GHanddtaws. and
ween the inlet and the qutl et side are avoided. In

t
tHE'S S WMT6HT r G%tED it Hohddmg $d™Paki ng use  of

starting material/inocul um supply through several
inl et _ 25 gpeni ngs and, where appropriate, also

extracti GFIGF PEtnERied ifr SepportRAobyh thieufaictodihipét the
GRAJHUNGS1 drh &y i them@nted Hedust, s sRant! %@%&%gﬁﬁ%d
(0] e

i noculumis introduced along the flow pa _
WE4os e Uy parssurinsiddeatios dsacesried bivk eesdisdvely

i R 3¢k WRakHeng ndQ thellifg sl BRACAN AR fduced Qe
a fraction of the holding
holding time channeling and thus short-circuit flows

between the inlet and the outlet side are avoided;

In the solution according to the invention making use
of starting material/inoculum supply through several inlet
openings and, where appropriate, alsb extraction of
fermented product through plural outlet openings, the
fermented product is partly mixed and inoculum is
introduced along the flow path of the waste to be treated
inside the reactor -~ this results in the fact that the
holding time can be reduced to a fraction of the holding
times required in prior art. It is expected that the
holding time in the solution according to the inﬁention is

less than two days.

In an especially preferred embodiment the fermented

product is thoroughly mixed inside the fermenting reactor
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times required in prior art. It is expected that the

holding tinme in the solution according to the

invention is less than two days. 35 In an especially

preferred enbodi ment the fernehted product is _

t hb? cudrshan kel iast det eherrdfamrdy dy ageactior] ed-ion go

ac e hanl cal ragit Al Andar Ly i i setian so

that the fernmenting process is further inproved. It is

especially preferred in this context that the 5

dir ethipqh§fesr Al (Hretfé%‘r%gi ti%t Uhi's® ro%[\\é%rxsce%hat the

during the fTérmenting process so as to furtheér

i dioresitel arharfouggitatiiod el thee dyidgasor s sprefwrmalaldy during

i ol e f tin 10 reactor .b as

e EhdT e BRI K M, PR S RorhoFRuSh

guiscimg.ection nozzles are preferably conbined in

fields and are successively controlled. The gas

injection is controlled such that the scumis broken

up i nThehbiages db phe fceapiet ingkyreantinhebl edef fekflenting

%%Jé%é‘?ﬁfti%FLanl preferreg embqQdi nent_ t he

U Yy A RS AV 108 P§2ZArE Eorveyed dmdthe reactor

dicextioar. g Gthet gast Hejeentien ebzikhesl areeptiche rt8ag¢t 8bmbined
means. .20 _The introduction and the

viaﬁtgﬁdconveyin ,

Sft FAEHI5N 2B E€CEr SURGCSTRVELYaCPPEFREAEEd PREILES i s
Argleetdbhy igabbhedocdlkdvisacd +68Rt EAL eMEYLNBroken up in
station by which the flow paths can be reversed to

NG Pr6fh Phe 'PRI EEFBECTAV e RPRGECAAEBI REiS 1S
appropriately varying material flow profiles can be
formed in the fermenting reactor. The formation of
such Bt 8r PAFtEFrBhRBLEf Prefesreduppbedidedy bhe

aabLat ek /hhgnhdykast k9N s8h 1 At 8kbOBoRTeYBLCAng discharged to
the center of the fermenting reactor via two conveying

means.

The introduction and the extraction of starting
material/fermented product is preferably carried out via a
central conveying station by which the flow paths can be

reversed to and from the inlet/outlet openings and thus

| appropriately varying material flow profiles can be formed

in the fermenting reactor.

The formation of such material flow profile is
supported by an agitator the direction of rotation of which

can be reversed during the fermenting process.

In an advantageous embodiment of the invention,
neighboring mixing blades of the agitator overlap in axial
direction so that a complete mixing of the reactor content

is ensured.
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30 can be reversed during the fernmenting process. In

an advant ageous enbodi nent of the invention,

nei ghboring m xi ng bl ades of the agitator overlap in
axial direction so that a conpfete nixing of the

react orl o REHRLOIS Ry bayer @ especthd lagsimpde dagign,
hayfe A 188 RREIHAI Y S IsTRIFG 463, Q¢ %?gug%r@%t 8h! B9th sides
shaft thereof is supported on both side inthe

r édctiere difhatisr d@ingnmaher disnditeendisodétessdhnetasuchhehat
AHHA NG AN o UG G2l SHRAROLLBHLRY o lNE Sene
buoyancy occurring in the reactor. 1he rimen |n§

r SASYRNAYs qucafrerialgl ynhohiez osealtioy . arranged and has a
circular or approximtely trapezoidal cross-section.

In the latter case two inclined surfaces and 10 one

hori zofAtal fsumpateéndi spestdrt her phefaeenlareof bzortal by

t I f._the reactor._ hottom The gas injectjon .

L SR bl kP Ak BTy IR BRSuall P HhBparaial

ot rolse -towectiioal.i dadthar tatceeri rage thor aclHriechayipngades and
trapezai dal ross-section. The gas.injection nozzles .

o SHE Bx R ont e RunFacy fispPoRt Fherebrtperalfer formed in
t hbevearkiacalf thackeacsarsbottomornmal to the inclined

surfaces. 20 For adjusting an optinmum operating
tenperature the shell of the fernenter can be heated.

| n theTheeghst bajetheomat 4k bbs f Fowsi @ €cenny el d sk byre
central conveying station, in addition a separate

25,
daFgE’PsefieéBi hBeofte? aPti Fige nhver 1aFl taed pRupfaRe etk @

t ReaugbrWhbkehngshat P8z FBELL | @Lo§aNs e { 4.
i ndependently of the conveying station. 30 The

assenbly of the fernentation plant according to the

i nventirpa hasesppsbaldy $bapl & whenotde ferymnting
direction, i.e. in parallel to the vertical reactor axis or

normal to the inclined surfaces.

For adjusting an optimum 6perating temperature the

shell of the fermenter can be heated.

In the event that the material flows are controlled by
a central conveying station, in addition a separate direct
feeding of starting material can be provided through which
starting material can be fed independently of the conveying

station.

The assembly of the fermentation plant according to
the invention is especially simple, when the fermenting
reactor is composed of segments ready for transport which

then are assembled on the spot at the construction site.

Other advantageous further developments of the

~invention are the subject matter of further subclaims.
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reactor is conposed of segnents ready for transport

which then are assenbled on the spot at the

construction site. 35 Other advantageous further

devel opnents of the invention-are€ the subject matter

of furﬁﬁéﬁlgaﬁbealpﬁefeireﬂbembqaimemtprefetmedlnventlon are
egbadl vpays ; Af nyen r xpl ai ned i n. def ai |

by eay o? scﬂeﬁ%ggéhd¥ hgg O% Cg ﬁa F-ggurlen SSh%ﬁthlCh
a process diagram of the process 5 accordrng to the

i nventj r.a brc fernmentation of _biolo |ca

wnste LERRET PRGNS 2o PRt BERES | ElATERR ot orie
thecondéenyi bo; tkegineedt $bowsoa smd@r&bﬁ@lﬁérmémtatlon of

f reac of _Fi e ure 3 shows

L BEL R eoRart i ent Lot I nesR e 2Coording

reactie andeﬁtgune 4 is a cut top view of the

fernme ctor of Figure, 3; % re 5 shows, t he

f er men c?l?)‘?w%fa Fr4de e Y P %ﬁl%sieg‘ﬂ?tor
amfl Fi@wr@ 5 shoms the fermenting reactor of Figure 2

in nment al sign and, conprising a high-gravity

sol i do LRt a%t?*hfg‘g%yst%rﬁe J0L9h H qirkhex rehadiseas of a

df exgrieat Dl arPiOESsSa@gcording to the invention for
anaerobic fermentation of biogenic waste is shown.

The i MtrBHR et st 4 ($Hy TRR Fiel of ddnt disrnenddmss wegctor

wﬁﬁtmadﬁﬁ§lyual waste), for instance, having a 25

conparatrvely hi gh or gani ¢ conponent, bi ol ogi cal waste

from K1 28 parsht@y e dihe dta e n tomgamesatior [sifghligure 3 in
ﬁggnd%Slqﬁnnfood i ndustry and excessively

stored f ood aughtering waste, organically enriched

dfry such as
Figure 6 shows the fermenting reactor of Figure 2 in

segmental design and comprising a high-gravity solids

extracting system.

In Figure 1 the process diagram of a process according
to the invention for anaerobic fermentation of biogenic
waste is shown. The introduced starting material 1 contains
domestic waste (residual waste), for instance, having a
comparatively high organic component, biological waste from
the separate collection, organically highly loaded waste
from food industry and excessively stored food,
slaughtering waste, organically enriched slurry such as
e.g. active slurry from sewage plants. From this starting
material 1 impurities 2 as well as impurity/high-gravity
solids 4 occurring in process steps hereinafter described
in detail are eliminated and the remaining starting
material 1 is supplied to a fermenting reactor 16. In the
latter fermenting gases are formed as metabolic product
from the fermenting process, especially biogas 3 (methane
gas) which is extracted to the top. The fermented product

largely freed from the organiczcompohents is extracted
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e.g. active slurry fromsewage plants. Fromthis

starting 30 material 1 inpurities 2 as well as

i mpurity/high-gravity solids 4 occurring in process

steps hereinafter described i-8detail are elimnated

aabtehecomphening sfathén@ermahéihglptobsssuanﬂiﬁﬂ supplied
e ng act or t he ter ferpentin .

b EPAEPOr FEREREN L Papel, 250p oo oBEOFR ERP paying or

f eompos £ gg pr Aacessdingpeci adlyl bpogassIohigpt ﬁen@emg@&)

which i xtracted.to.the top. The fernente ct

B Sds PR FrSinkRy BrahA bt b onanpesEedyet datert o

-8t bddsr ceaptetreanintot Bebiei deoki AgeDEOCESSméted Soroduct

sgﬁ ied ~to. further treatment, such as

R

RO LRTIGT i HGSEF CBoRBRRIRRLS AeoRATAEL AL | Galbe

' pﬁ@@dsa@nﬁerﬁﬁlﬂﬁéfeﬁr PeOUUEEn AT OTbHEST HEtbr WSk Rdration

% g éh osited or burnt or 5 at |east recovered

) ]Fu?%m?ﬁ%?%ngl:er nmented product from

b| ol ogi cal waste or renewable raw materials can be

used as fertjlizer or soil conditioner after i .
dehydr3RT O 1B dE ¢ uFiere chnpdst | st N Actlor i Hy tpterial

Fi g echlus ta@c&ﬁgséé@glﬁé@rimﬂgrf@m@k-géam} fwhds 2,
deconposed into inpurity 3&50 gravity Solids 2,

for nféi‘ﬁﬂé%{l’frﬁ%oﬁt’é‘?d%c%m@ Em@ s The starting

material 1 fed is initially supplied to a 15

mechani cal accepting and preparation plant 8 in which

the iThsurdt3riserg deatemiral sorfest,isrushieiabind supplied to a

t
S%%%%?&%%@ é“f‘feﬁé"yﬂé‘iq exceﬂ%ﬁa‘“‘tﬁ%’%%%lw ip which the
umpraukidd/ dad r@rmmcertea:l, carwslhecmmrddvmsttmcﬁgd
d{:&) dlrﬁ/ éregc(ge 20 adj ustfgn are aqaded
and condi't i'one he prepaﬁéfQﬁuPE%% oned s artlng
restasrs sailve sy ts#team:ed efbdd i pu"fpaacd{ﬂ7dl el nl\:petcarﬂ;g Gneetredkial
e SS occurrln ur|n
aurclfg‘l C |d03"% SW d\[\l&]\ﬁr}} ?%fS it Het o

l%acg]ursa:eﬁi, s aM elcldekxe ales erdrierd: ifdidder

The prepared and conditioned starting material is then
fed to a pump collecting tank 9 and there possibly mixed
with sewage 7 occurring during purification of high-gravity
solids according to Figure 6, as will be described further

bglow.

The collecting tank 9 is connected via a pipeline 12

and slides 11 to a central pump/conveying station 10 by’

‘which practically all substantial material flows of the

plant are controlled.

The pump/conveying station 10 can be operated both in
suction and in'prgssure operation so that either starting
material 1 is conveyed from the collecting tank 9 via
pipelines 14 and appropriately adjusted slides 11 to inlet

openihgs.lS or fermented product 5 can be extracted via the
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bel ow. The collecting tank 9 is connected via a

pipeline 12 and slides 11 to a central punp/conveying
station 10 by 30 which practically all substantia
material flows of the plant ape controlled. The
mjtpﬂkjcmeyﬂmgarsi atpprophil Ryl herapaisied 1aelds i1 as well

suction a essure operat|on so that ei t her

Start g - qéfgq%éﬁ]erqraﬁ vty ssci,ldr‘?{l% o miracted via a

codritecdll regktiraite Spsrd iy ped . Nesrokft t&iéd RN eletctor
usted slides 11 to inlet openings 15 or fernented

éroduct 5 can be extracted via the pipelines 14 and

appropriately reversed slides 11 as well as

i mpuri_ty/ hi gh- graV|ty solids can be extracted via a

cent r ACCEXARG LpERPNG o6 13 andodit hBef derBgNitAgy reactor

NEAH= anl@pproAGeRidilRg &0 iHQURS %t%'ﬂl@t%’ret Red is
fernent%@g reactor 16 has an approximately
1L ¥s AL §PesEes afdsreinh gliorgntiss) pugespedameter and

wﬁ@IQ@&g%hoﬁngh§aQ§E§ro@'@%QQ%raﬁﬁdouEE%t gghﬁn?ﬁ 15 and

plurality of inlet and outlet openings 1
Edft camterily & repéEnPRGLEGI3 14 é pﬁ@vp@@@rldﬁﬁe The

u&h%kv%ﬂkhgk eggﬁaﬁgg i3 can be used espspsaﬂglgﬂ %gs

control via thé central punp/conveyi hg
Gentipd ﬁﬁﬂr@bﬁlGﬁétadFUQUmﬁﬁcooﬁeyhegsBtdésomllOasnd on

%ﬁ%e%gpggggkggefQﬁpﬁ%@ﬁ%h@go%aE rlg oH%foéen hLpg

nment ed uct |ca |nes
p@epnggréorzstbytuhgsmaueqwaﬂeoconutmétaopesungdfor

h@% hg g we t/lou peni ngs,15...
can 8 ?ﬁ Skhlg 1n31§8| téa % % hg%“ﬁ% i Figure
éptbnunhmsxadgqo&teheoﬁéruﬁnbedespredumhteslemSHEGd.between
Mareqyer h / conyve stat %0 2 Lts to
e QXEr (PHEAPLCBRRORIEY PatoRcbRr=thasCrl e rbh I8,
epérichgd &b¢chf bhatnshaopeimandmihengt 6Fr ehkeedrmehtaa
inogulgn1V|a dlffe&ent one of the inlet/outl et
product 1s ensured oreover, the pump/conveying station 10
permits to extract fermented product via one of the
inlet/outlet openings 15, for instance, and then to re-feed
it as inoculum via a different one of the inlet/outlet
openings 15. The guiding of the flow, for example, is
chosen such that inside the reactor no substantial
differences in concentration of organic acids and of

ammonium are adjusted so that the fermenting process can

take place in the predetermined manner.

| In the pump/conveying station 10 preferably rotary
piston, displacement or suction/pressure tank systems are
employed as conveying means, which are used, for instance,

in agriculture or for sewerage clearance. By appropriate

adjustment of the slides 11 then the following functions
-can be carried out basically by the pump/conveying station
- 10:
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openi ngs 15. The guiding of the flow, for exanple, is
chosen such that inside the reactor no substantial |
25 differences in concentration of organic acids and
of ammonium are adjusted so that the fernenting
process) cafuctake pfasearhihdemsptectied erin fesh meiwetollecting
I eopunp/ conveying.station 10 preferably rotary 30
p?gbgn? gggpfggeﬁeﬁ?gépesagtion/pressure tank systens
are ebpl oyEdt Basdechiieyi 6f seanSindMhLhe @£l USetkort Gthe
rage cl earance.

i nst anc ip_agricylture or. for sewe

WO%@SF@&?%F%H%EJ ﬁ@{f%ﬁb bRer helet i ¢t autineropRings 15
f ohtowthg teactoonse can be carried out basically by

t he punp/conveying station 35 10: _10- a) Suction of

sPirting material 1 fromthe collecting tank 9 via

the pigelineid2uldidmtsodued i 00y @foStaddiditt Bt efd@dlenting
1 ir§n1t€§ .collecting tapnk 9 through the inlet and
otit YE¥© op@nthgdt 45X 8N npb2ERe PRattDIram T )6 and in

G106 BEhONd DEedPEoR EHPELSONEINT i D o f BIHRM Mt openings
sludge 20 in different places of the reactor 16 and i n

di ¥ 27 e¥R L Hi # e ciPRFRPEhe brighl 1R Rodidicim butard through

opedi pose 1ohds g, wel | as appropriate slide positions
11 and through the pipelines 14. Further functions

will be illustrated hereinafter by way of Figure 2.

15 Themeiaidriuiale; 0 120Nt 9ld % 191300860 SR or by
reactor 16 shown in Figures an conprises an

HAY eorriaxrairdven by two torque-based gear notors

22.1 nounted on the face of the reactor 16. Said

notors are controlled via 20 frequency converters and

t hus tHa cwiimsbtiiaal ofharitzatriterily disposed fermenting

reactor 16 shown in Figures 1 and 2 comprises an agitator
22 driven by two torque-based gear motors 22.1 mounted on
the face of the reactor 16. Said motors are controlled via
frequency converters and thus their direction of rotation
can be reversed periodically and/or in response to other
operating parameters. Agitating arms 22.2 evenly
distributed along the circumference or disposed in a plane
are fastened to an agitator shaft 22.4 and extend in radial
~direction outwardly toward the circumferential wall of the
fermenting reactor. Agitator blades 22.3 extending in
parallel to the axis are fastened to the radially outer end
portions of the agitator arms 22.2, wherein the radial
length of the agitator arms 22.2 1is selected such that the
agitator blades 22.3 skim over the fermenting sludge level
20.1 during rotation so that a forming scum layer is

destroyed or at least mixed.

In large plants the axial length of the fermenting
reactor 16 may easily be more than 30 meters. As, according
to the invention, it is endeavored to provide as few

internal parts as pdssible inside the fermenting reactor
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can be reversed periodically and/or in response to
ot her operating paraneters. Agitating arns 22.2
evenly distributed along the circunference or
di sposed in a plane are fast.eqed to an agitator shaft
2126A ﬁnohhge)daemt irfrfharfaﬁiza lﬁiﬂidla;aﬂs&@n@fwt war ghyt it is
t rcunferentia of_the ernentin :
e %OAf@égCYsz%tésaéﬁ&m&tlﬁg fx‘&F&Bge?o in

ttrhet hiaamerﬂ:large xfeasitmeciet @riche Huadicahniny toeker ~eRence an
partions of th tatar, arns 22.2, wherein the radial
|SEHGtY 1ofe ﬂ?@"%@“%aﬁ&s%fhfz IeaCEoLe CHEMEETsGER PRat
tdnsgﬂhggaiwﬂﬁm' bl ades 22.3 skimover the fernenting
sludge level 20.1 during rotation so that a form ng
scum |l ayer is destroyed or at |least mxed. In |arge

pl ant aphe axkalrehaoathngl sthagkerasali ng 35,1 §36t Shamber
6 may easily be nore than 30 feters. As, according

o It FOSTHPENENGR, 3 E3iSs doHgedveredred phévhdehasbiegas 3 is
|é%ﬂ¥é@ﬂedpa&%sf%%m@@Sithﬁe'Q@EQ@n&@ﬁgfﬁégESBkn96 At the
reactor -11- 16, an agitator shaft 4 is dinensioned
$EAHRT Pptitem §u§§@r§@§t@?dtW@tﬁﬁé§éndy8§harﬁé means are
QORR BkINGNE bHI98e20n! Rhel BB HELFRRLLNYLEE gégin% ggger
hus cannot sa hence an expensive noun
Pﬂétﬁéaéﬁoﬁﬂchgﬁb@mb@émMBetSSdbypemsealgprh 1A®Bhe thaeter
ESHIRY LA Skhfl9edl fuPL-201 138 92348 ATBEL 13 1o the

ro

opening Into a gas I'0gas

'p§ntéﬁﬂﬁacﬁéap033dfexhedctnophalﬁgrmﬁnﬁlh@roeghtmh1dﬁ the

Lk 1 r om2.t settle
SecbRga atennLe) (RObAORL A RReh- S e ThEng)  com et
thvschatgedct The pushpnshptapkatés PR ahe énboehnewnta

' nyey t he settl d
%g?ggggP/F%g§X|aPnﬁlrggt S?Bt?ﬁ %ﬁt?%??? %Ssposed
eibcarhcabkplng ﬂ@dﬁauhieaghymhsyhsah@ dpl sedétpeliston unit
ngt ¢ h-ar ur i sol | .
APe it b HE B ARt s TP o L et s abeS A ohe pgtzect tons
of the arrows 23.2 30 as to convey the settled material in
the direction of the extract opening 16.3. In the view
according to Figure 1, the agitator blades 22.3 end
somewhat above the pusher plates 23 so that the settled
material is conveyed downward inside the reactor by the
agitator 22. The gas chamber 3.1 is secured by a safety

means 33 so that no excessive pressure can build up.

The above-mentioned control of the gear motors 22.1 of
the agitator 22 is designed such that the settled material

4 is introduced evenly from both sides into a discharge

‘shaft of the pusher plates 23 by reversing the direction of

rotation and appropriate timing.

According to Figures 1 and 2, a shell 16.1 of the

fermenting reactor 16 is provided with insulation 16.1 to

maintain a predetermined fermenting temperature. This

fermenting temperature can be adjusted by means of'heating
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cylinder/piston unit 23.1 adapted to be operated
electrically or hydraulically. By said cylinder/piston
unit 23.1 the pusher plates 23 performstrokes in the
directions 20 of the arrows 2312-so as to convey the
s@odkedsmaferFapure 24 hdigitwébuted alonfetiextoater

oE%Qbﬂ%fégeggeLB£;?§ gWheﬁgggrd%QQBEQr {%“éﬁa %aﬁhﬁé

agi tator sonmewiat "above 1he pusher
p@@ﬂ@goigeéobvhahetpéasetCbedroﬁauersa¢himayohweyedn51de the
d [ r the 25 agitatpr 22._ Th
g%\sé,@éwgagbgﬁa B-bleeLRARLA teéagersFuf SR £2-adfsted.
that no excessive pressure can build up. The

above- ned C rol_of ear nptor

fhe oA o bhenetn PREE O FEuRE Al T oo the

mabéerabl 3moﬂs|$stmttmﬂgcmdteyeany féfﬁﬁﬁkﬁd\pﬁ@ﬂﬁtt

into _a.discharge, shaft the 23 b

 2b8e B RS BT RAThE Bhe | CRaPERT ShBe i e ing

t sengonALCOwHicly ¢&nFbguifsrddasdd 2or seshrldtdd. didfthe
fernen%ang reactor 16 is €YOV|ded w th

| RGEE, PER TRt Y PO8E Rbai fon SPRRHLSS MR Lal can be

f gupenti ngntw@@cﬁ@cﬁ Wea dDisctfEhdBMidg LMPeiad il fhg
can, be ag yst ed means of heating -12- pockets 18
)

(BRGEF&2 l%n‘%ﬁm RSP Hf oYy FheARIERT LAl FlolmEiEHeY slide

of 1t hedf pesad i 1@ pLAEL95idES eOfbEA bR 1P Hlded:DBhanger
t he plant control in such way that insidethe reactor

t hé- pFedeher i peehargper ki uke prorounrded katjaudieating shell
A§7099aﬁ@n1ﬁ@i<@déé°én<ﬁh:9&'{ Ztuﬂ){ AAY o d Hl%cuecl%y in

material flows (startin erial, fernmente

i oEEh Ut Cory e BT a el"éehtx%nldmweaind:fum@wwoh the
Sh84180nd 1) LN, Dend MLAQUE S LT e BHHACLRL WM Phd . The

the 10 inlet an et openi ngs starting nat
cahapeling urateridhty dikrleed via mrcrceeﬁsm@art@mm@rmnﬁ 1s

Staek | 8y BRLETI Ao | dTANEDEIL P e Dh A ARV YA & Y
further slide 11 and a spiral conveyor 32, for instance,
wherein the spiral conveyor 32 enters below the fermenting

sludge level 20.1.

Preheated starting material can be branched off
downstream of the heat exchanger 17 via a further slide 11
and can be guided to the central pump/conveying station 10
via a branch line 13. It can be taken from the
representation according to Figure 2 that the extract
opening 16.3 can be formed by three or more parallel
extract areas 16,3a, 16.3b, 16.3c through which the settled
material conveyed by the pusher plates 23 can be extracted
toward the conveying pipelines 14 by way of slides 1la,
11b, 1lc.

In Figure 2 it is also illustrated very clearly that
the agitator blades 22.3 shovel the settled material to the
pusher plates 23 and, depending on the control of the
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11 and heated to processing tenperature by a heat

exchanger 17. The heat exchanger 17 is surrounded by

a heating shell 15 17.3 and includes a guiding tube

17.2 heated thereby in which ®8-conveyor spiral 17.1

|%1Jdi%ﬁ3ds]ed T duyh pwiicarheey st@arstiatgianatldr ilalsiide the

'fg %#frT% &%%P@?@%¥ fg% &Hfggffy%s 30 2 of

materi a heat to processing te erature’i’s

c@ﬁﬂ@éﬁlﬂmt&iudﬁﬂa |aneeracbjusﬁa1:ﬂte wl'aa:dt o:reaulat dn2@n intense

fard ir ar 32, f.or

|nlr[1ist gﬁ{ \%ew‘ver (] ife‘ t@%’. rcg rlcceonn t(f"rorézmsl%tdeer éChEeI ow

tﬂﬁ;ﬁ&nﬁﬂﬂglnqpctdmdgh | evel 20. 1. Preheated starting

mat eri al can be branched off 25 downstream of the heat

exchanger 17 via a further slide 11 and can be gui ded

to theﬂmemmmﬂe1mﬁmMmmmwbx5ngnﬂmﬂdaywﬁaéctmkasaabéanah be

I|naP; 6§ be taken from.the , r presentatlo%
a%ﬁe R & TR TR Yoot 618

Gampee drorte b tihert AR tdlon®Ee pRIRIdR t3Q e)stnpa@tsswe

areas % 3@, 6. 3b, 16 3c through whi ch the _settl ed

ﬁ\&%ﬁf SoGSHE OPisatids 98 @dRcphee
amea@taeqz m@w@ﬂ thC@lfé\éQ.\g'nn&h@ Felrmdes ihd PRawa¥rofe to
%:ldes 11a,_ 11D, 11c. 35 In Fi gure 2 it is also
AVSs Br Sidd SFEN FEOREIEF V- ha°’tuCht gEbLgimensr 15 ddéystrated

22. ¥ighevel thegsettled material to the pusher plates

23 and, depending on the control of the -13- slides

11, via the punp/conveying station 10 inside the

f er TeRLLBG AL RAELOT +he %Efu@ €k Eewc‘ébﬁce bl gRs 20. 2

of fermenting 5 ud ge are a Jus?a e mhlc result in

aRPrRFépsEely) ¥engangulaveniragsosechéoseonthat Patton being

irBSde bget§o gﬁ@gﬁhbggsﬁgﬁgkgg 18.4Th8ich are connected to

afore-describ rical reacfor shapé can be

gafof atheredyi B aocaﬁpataﬂﬂyebytsndphg hannepnaall sgrface

$4PSLT 9h £RLOLBEL 3@ ULiANRoRE-6R98193uLRECEOTR §58hY Lo

pusher pliates 23 and the extract opening 16.3a, b, ¢ are

formed.
The inlet and outlet openings 15 are then provided in
the side walls of the fermenting reactor 16 extending in

vertical direction.

The material flows are controlled - as in the afore-

described embodiment - by the central pump/conveying

station 10 so that inside the fermenting reactor 16 in turn

different material flow paths 20.2 can be adjusted.

In contrast to the afore~described embodiment,
according to the solution shown in Figures 3 and 4 a gas
injection plant is uséd instead of a mechanical agitator

22, i.e. a pneumatic'agitation.is used.
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10 strength. Under certain conditions it can al so be
necessary, however, to design the fernenting reactor
16 to have a different geonetry. Such enbodinent is
illustrated in Figures 3 and-44-15 Accordingly, the
fer menfPfigIneaéhopCibomaplant hpproxpharalyty of nozzles

regtangykan £ressrS6FYI %ﬁenmﬁﬁ EHEtQHEPthQ %Pﬁgggst6.4 of
two inclined surfaces are connecte 0

chleh 6eRBEnbing h©¢¢§@hthﬁlerxFegdrﬁg3hbw@z@hfﬁerent nozzle
SHfi?Q@e 1Beas LPet o@ﬁealﬁftggl ggrhgggt Eaﬁlgure 3

two 20 pusher plates e éx ra ct®
ob@ﬁ|ﬁ921568a30b1 exerd &pwnedlmahelynhermahdt®uuh@t

o 1 h r the .

OPECL 080" 2uBESCL TR BT LEEE Hhe OFREE ST UT) (T ine rione-

diardtpant Jhe amtmq’;aﬂ it QV\SralBeEOﬂfbr’oﬂlé etbrmals dxis

t s nbodi nent .- by the centra

pE§e cg%%eylng§{é$ n ﬂ% Q%etﬁ%fm¥%§+%% T§actor 16. I.e.

fEmnEM$|@@see@ft&ﬂrdﬁbémeﬁwr@f3ﬂh@iﬁéiﬁfﬁﬁ i erddlshown in
w. pat hs 20..2 d ust ed n contrast to th

]# eJPde‘;é]c?l T peldf Cfr%fo ln%%%%‘?‘%il?@s t%{‘?‘f‘% JsIH"ICUtJﬁ

Streoat 6 1 cﬂna;meas cﬁa]anﬁleﬁll}ﬂ Wigsh fegRedt ofb Ril?é‘tndﬁnal axis,

hani cal a itator 35 22, i.e.

l{ﬁgd | nsteadt[

GHRAT L hoh iSRS B howy. orHeh gl I ddt {igh injected
plrarﬁafmsl@l pd i d tﬂ,b@[faln%glses 30.1 which preferably

open in the inclined surfaces 16.4 of the fernenting

reactor 16. In Figure 3 two different nozzle orifice

ar eas € é'}ﬂi@hma'tﬁ_d Q%ﬂv%fytlﬂﬁa%cp%ltr&fla@l%r %fg th%

t e nozz) es 30. extend approxi mately normal to
fﬁ%%ﬁ%@q@ 4 bigiase dshaé1anrsk Mherigast sw:}qeﬁle from

rtilﬁal"tg{aé"%epey L nyen%rarr%ngﬁd d rbcgl)ﬁf ﬁ & L& then is

nornmal axis (vertical in Figure e Ternenti i ng
St Vgt a4 .g@s inj ecid ngade nsf 237rraemg~@~ﬂ:éntasoﬁfltah@lural

RR#AIRs 31 S SNOWY iadd connected branch lines to a

respective nozzle field 30 consisting of a plurality of

nozzles 30.1.

As can be taken especially from the top view in Figure
4, the fields 30 are arranged successively along the
inclined surfaces 16.4 in the longitudinal direction of the
reactor (normal to the plane of projection in Figure 3},
wherein biogas can be separately applied to each field 30
by the system control. The compressor 26 is arranged above
the fermenting sludge level 20.1 by the measure H4 so that

in the case of standstill of the compressor 26 no

-fermenting sludge 20 can penetrate the compressor via the

gas injecting line 27.

The minimum gas pressure required for circulating the
fermenting sludge 20 approximately corresponds to the
barometric height (H2 x 1.5 (bar)) of the filling level

required to overcome the pipeline_resietance. The number of




- 10

15

20

25

- 30

35

10 Figure 3 on the left, the injected gas flows into

the reactor chanber obliquely with respect to the

normal axis, whereas in the enbodi nent shown on the

right it is injected in paratiigt to the normal axis.
15a50inaephéunanbzzteavéglhgpandnctzbelﬁiélml3ﬂ dheo depends

f slud e 20 bj ogas |s ch_ i ucked

fﬁ%ﬁﬂ%h RS 2o iR ’é'zybylrr%an fl%n%% nd e FE iy of

t hea nszz@elﬂﬁdldsaBQ gﬂBer@iﬁCb@ﬂ@eémn@ iﬂdaBGwmdizEés are
§0 3 val ves 28 and c nnec ed bran h

| theBopsdapsg ?%%%E%trﬁ%%o‘%%ﬁéorfnaema g 9y

ahpighal B2y of nozzles 30.1. As can be taken

especially fromthe top viewin Figure 4, the fields

30 are arranged successively along the 25 inclined

sur f acBEise 16i 1 dH 3@%@@&@@&@@&@@ ragjoned dde
reactor (normal to the plane of_ projection _in Figure

31?“5%%%%?% FOoHS LM beidEpat A BTSN i aFwmately

f @l €cBOng byhd heosysd PR LD & O g, THe, Oﬁrr@rfe%ﬁﬁn@i@lg Ssludge
ar rapged, above the fernentin sludge l evel 20.1

t4Q headisrlapged Py nie 3559ndHg gt bkamnd my mgfved by

t fige CORPE LSS éﬁ%ﬁﬁbnffﬂrﬁﬁg'&E&éﬁﬁﬁgﬁfég)ﬂﬁg1arrow
penetrate the conpressor via the gas injecting |ine

2YCCTRELR nf I e p?r:es}rsftﬁ@lrrecﬁhe e i3l apeging in

t R
oepioa] ORI S R WL AR, e A
f1reelrd v, ndyulie etdlet @hokﬂemﬁﬂme qmeumqoeiqmes 30.1

SFN zﬁ*&%ﬁ{% AL 933 S dgte oo

di mrensions x, y, i.e. the length and the width of the

nozzl e e fwee 16 _noz s are
di sposedé Séel?ﬁ%su%%grl\emlnet er b qgsﬁmﬁcr% ar qa&éep lnareréeglﬁ’ t1ie the
SlimghtorH f THe famias 80 aar ergucgessiteelgoraithjlectfedhe

tﬁhmp/conveying station 10 and the gas injection nozzles

030.1.

The time of applying gas via the nozzles 30.1 depends

- on the height of the tank H2, H3 and the adjusted dry

matter content (TS). Gas is applied to each field 30 until

a forming scum 31.1 is torn.

By the adjusting guiding of flow shown in Figure 3 the
settled material deposits at the inclined surfaces 16.4
and, due to the gradient, is conveyed toward the two puéhe:
plates 23 by which the settled material is conveyed to the

centrally arranged. extract openings 16.3.

The other guiding of flow corresponds to that of the
embodiment from Figure 1 so that further explanations can

be dispensed with.
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pressurized gas in longitudinal direction by

alternately switching the control valves 28, 29. The
fermenting sludge 10 20 is displaced by the ascending

gas bubble and is noved by thé6eccurring suction in

t he diAeceilonadfy mhetacned, aheofdrmgntbnﬁlgeaetdr 16

e,.nozzle eni ng
or S ESFRIhEr LB ERRr T dn T SREE I P Hor ah P ants demotn
f I(3aGum) thhereﬁerebhtqmelyooppﬁsﬁgbmezzbesrﬁﬂsﬂoﬁﬁ the
the. r

d h nent.in ow t
crvhiFhedoReeBoh ks Patc il e PosFebrbion T So far it
dhaechadntofbehmaanfamtbyeanoﬂpph@pﬁb@tﬁ coatrot tfe
e u conveying station 10 and th as injection
?QEHB%OEO {:398 fhab %ﬁan%b%%?hg gra%n% Cteing
nezpeﬁﬁlﬁﬂré ﬂspeédﬁlr@@ the hetghdiaRtetheth afke Hvddkion,
content (TS). Gas is

and the adju tter
pb 8PSV PP e SBRGRer T The SNt HYP SRARGE 116 of
|5 pDitalByytbe éﬂéﬂ@ﬁt@gré&ﬂf|ﬂ@rofoiéOWféﬁEﬁEkﬂ'hhlch are
ure 3 %ﬁ? settled materi deposits at the
TR RIS ad et 1609 SHRY, a@@fﬁ@%@g@@d.m cqsg. For

cwey;aﬂr;s@g\@; dtﬁ@eléﬂ@trp%f@f 3 L &St 23 hylxyiifaéw into

the settled material is conveyed to the central

aﬁ’]r%{'i‘\eg‘etbs SR A¢t L P e as: F1avig gt hlegngafili dliﬁﬁg?kk@ﬁlt 12 to
15 L1 responds ke dhatpafe tj"Q:o efbodi ente fscra}gg@ of a

Figure 1 so that further explanations can
i SPATBHL AF t e ssak-ageordinendio e iDimikes He and 5, the

f

PSRRI O MR 0] SISLPR | £ Wgopore
Pl % howinshor tarcchen hflldmsrﬁ:ﬂd &ce:amerﬂporeis&@l tioo the
tﬂ%iﬁpr&é &}géon t I{e% s%)rf‘a%eé t]téstéﬂ Clelonset z(%ltal

manuf act ur e spot
sturfaste tIatd condiaerzal] te Instiufeadt ivori ) ngﬁfe&m&ﬁd@hure
is required. In accordance with the invention,

In a circular reactor according to Figure 6 the vessel
is divided into a plurality of segments each having a width
‘bl of 3 to 4m and the aforementioned length of about 12 to
15m so that a comparatively easy transport to the
construction site and a quick assembly on the spot are

possible.

In Figure 6 a high~gravity solids outlet means is
shown. The high-gravity solids settled by the effect of the
mechanical agitator 22 or by the pneumatic conveying
through the nozzles 30.1 and conveyed from the pusher

plates 23 to the centrally arranged extract openings 16.3

first get into a discharging spiral conveyor 24 feeding an

inclined conveyor 25. By the latter the high-gravity solids
4 are conveyed obliquely upwards to a clean51ng plant 25.1
prOVlded above the fermenting sludge level 20.1. In said
clean31ng plant 25.1 the soiled high-gravity solids 4 are

conveyed through a screenlng basket to which cleanlng water
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it is provided to manufacture the fernenting reactor

16 of a plurality of elenents ready for road

transport which are 10 then assenbled on the site at
conparatively | ow cost. For 4+1ds purpose, the length
L&otst AppYbedefrom aivstdel fort orimsenentist rdedysdidr so that

£ SPRARDnLOPTA O] FOPUL 4210 I8 2 o100

rebeanfgldgawat/ess’eliacao@lndtrr@dttbtihee l::tcgureeztﬂgartdnﬁg 9 (see

t uI HL a ely corresponds t
apfgéges%o%t (I@engt flsab%%%f)l%?ﬁa%j%y t%é ry matter
(C'B$Tesmt¥eimd d hgth@réheffllwcdléiﬁd trtne;h—rg:damedz stlfiallceeﬂ.l can
4.and the horizontal .surface .5 in.harizagnta
s a0 13 " R et Y oftiah it Hiaigen
atecdu st na 1 ovdiamirer GEddsh weaset, ¢ dindtdedtd,nte@nabe used
pIuraJde % of segments each having awdth bl of 3 to
A arre e G B eferiti oned | ength of about 12 to 15m

so that a conparatively easy transport to the
constr n S|tec€nd a qui ck assenbly aon the spot are

3 25 NP ERFRRE @ RCGEias dy $oF deregding
@Edﬁsé@ﬂﬁs Ifubiehawn et 9t aWdthe@!, | #9r example
settl ed by the effect of the mechanical agitator 22

Fet Phe Hating C&n\wYIRRE t3M%t-hr ough t he nozzl es
30.1 and conveyed fromthe pusher plates 23 to the
central ly arranged extract openings 16.3 first get
into I SEHRGIRg @eﬁfﬁallen@or{veybranzzpaﬂéedema‘amc) is
|G 1 ARG QRGO f%%em%és%QQH d&%% %EthgrﬁibEyof the
solids 4 are conveyed obl |quely upwar ds
deeaesi g P lsdmdaes insdslepchei dedrabdviact hfeaf:epnreﬂ;ﬁu agong

I IS l.ean g -pl
i R S e e U
seyaseriatg dsasiett hieo 1Ntm@kﬂucledaﬁrtagtmt;ematérla6 wsth active
I 0 h [ oy 0|I S

R e PO Bl Ge%R g PR B G E PR ene
$oislidd ong @anmh@ weketor ﬁ§ tet dmpedved thd cthhkething

_%QQKO%i%%%ereaction'is accelerated.

Of course, also a mechanical agitator can be added to
the gas inlet nozzles according to Figure 3. The gas
injection nozzles can be used also in a fermenting reactor
having a circular cross-section in accordance with Figure
1.

A method for anaerobic fermentation of biological
waste and a fermenter for carrying out said method are
disclosed. According to the invention, the starting
material, in other words, the biological waste for
treatment, is introduced through several inlet openings
distributed along the reactor height and/or length and/or

fermented product is extracted through several fermented




Figures 1 and 2) and is used for adjusting the dry
matter 5 (TS) content there. The cl eaned high-gravity
solids 4.1 can be deposited or supplied to any other
utilization. Industrial wateri®r fresh water, for

i Predncle, oelhkebeomeringas cl eaning water 6. 10 The
fermented product 5 occurring in the foregoing
processes is subjected to further treatnment, for
exanpl e dehydration, drying or conposting. The

agi tating novenent (mechanical/pneumatic) is 15

assi sted by the afore-described guiding of the flow of
the fernenting sludge inside the fernenting reactor
16 along the flowlines 20.2 in Figures 2 and 3, but
~primarily the inoculation of the introduced starting
material with active bacteria mass (inoculum from
the outlet or in different 20 positions at the reactor
16 is inproved and thus the biological reaction is
accel erated. O course, also a nechanical agitator can
be added to the gas inlet nozzles according to Figure
3. The gas 25 injection nozzles can be used also in a
fermenting reactor having a circular cross-section in
accordance with Figure 1. A nmethod for anaerobic
fernmentation of biological 30 waste and a fernenter
for carrying out said nethod are disclosed. According
to the invention, the starting material, in other

wor ds, the biological waste for treatnent, is

i ntroduced through several inlet openings distributed
al ong the reactor height and/or |ength and/or 35
fernmented product is extracted through severa
fermented product outlet openings. UD -19-
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Li st- of Reference Nunerals: 1 Starting material 2
inpurity 5 3 biogas 3.1 gas chanber 3.2 gas done 4
i mpurity/high-gravity solid 5 fernmented product 10 6
cl eaning water 7 sewage 8 prefsaration plant 9
clol et ff rRp fardndd pumgpealnveyi ng station 15 11 slide
12 pipeline 13 branch line 14. conveying lines 15
inlet/outlet opening 20 16 reactor 16.1 reactor shel
16. 2 igtsadtatricomalie B «xt ract opening 16.4 inclined
rface 25t;6.5 hori zontal surface 18 heating pockets
feﬁﬂgﬁFﬁn&'sludge 20.1 fernenting sludge |evel 20.2
fr mentiicygssl udge flow direction 30 22 agitator 22.1
ggar not or %&52 agitator arm 22.3 agitator Dbl ade
. gas chamber
3.2 gas dome
4 impurity/high-gravity solid
5 fermented product
6 cleaning water
7 sewage
8 preparation plant
9 collecting tank
10 pump-conveying station
11 slide
12 pipeline
13 branch line
14  conveying lines
15 inlet/outlet opening
16 reactor
16.1 reactor shell
16.2 insulation
16.3 extract opening
16.4 inclined surface
16.5 horizontal surface
18 heating pockets
20 fermenting sludge
20.1 fermenting sludge level
20.2 fermenting sludge flow direction
22 agitator |
22.1 gear motor
22.2 agitator arm
22.3 agitator blade
22.4 agitator shaft
23 pusher plate
23.1 cylinder/piston unit
23.2 stroke
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22.4 agitator shaft 35 23 pusher plate 23.1
cylinder/piston unit 23.2 stroke -20- 24 discharging
spiral conveyor 25 inclined conveyor 25.1 cleaning
plant 26 conpressor 5 27 gas-#hjection line 28

coht r ot i veharginy gwitablconyeeer 30 nozzle field
3951 npg] B%d bRy $eum 33 safety neans -22- O ains
1. A method of anaerobic fermentation of biological
wadt & Slepvimg mladity matter (TS) content of < 40 %
ps&f eralyredayt 0 30 % which is introduced as
starting material to a reactor (16) in which

b? 6l og bl ircipomentlsirer e converted to biogas and the
fef me ) is extracted through a
f%érnenrgt‘%%%lg%?ttvegsﬁtlet (15), 10 wherein part of the
f2? rermed prloducdtvesb) can be returned to the reactor

i nQg .C acterized in that the starting
gqer i%a Zki;% falﬁeg%{ ernmented product (5) are
sH) ectriavsiyes ntroduced t hrough several inlet 15
Ofleni nsqisu di stributed along the reactor height (H)
/

and/ o éﬂngth (2) and/or fermented product (5) is
64 r actaeb tiyhmeiagls several fernmented product outl et
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openings (15). 20 2. A nethod according to claiml1,
wherein al so i noculum can be supplied through the
inlet openings (15). 3. A nethod according to claim1,
wherein the fernented product245) is mxed by a
mechani cal agitator (22) or CP&imy gas injection
(30.1). 4. A nethod according to claim3, first
alternative, wherein the direction of rotation of the
agitator (22) is reversed during the fernenting

piocess. 3o g vﬁgr ana Jgo@fcgofgfrﬁl&gaoc C(J)I?I (ﬁlnc%l waste

al ternati ve, l0ogas 18 1hjected rou
i nj ecthaningoz 2des B0t 4y tI3posetent tde <re4aﬁ:t@,r preferably

botto ac rdin C|aIW15
mhereﬁ%gégs4%njectlon noz%‘ éﬁf%ﬁ %ﬁé5§H€€%§§| &erlal
controtd ed Jf&aect‘rcblby(lm eim. Whm‘i HloJ/bgmidlbobcmqnm@Ueg are
to cl as_is_|i t hr one, fi.e

(30) a&{H‘F a scuiferéf( Y955 rtg}Fentd q‘ﬁsqf{]rﬁ% odiety %E)

8. A‘neﬁﬂnatt&dxﬂhhwugh(hzﬂemmnnteﬁ gﬂuﬂquﬂﬂﬁﬂﬂﬂa; (15),

ot 1 acl S LTS 1 1 AR TR G (R be

r eact o:ret(u]rﬁl)ed ]1ﬁ> Q:heA reddted: agcamdidig dng cl ai m 8,
wherein at the .bot Qm 16.5) of the reactor (16) two
oppos & I&ﬁ?ﬁﬁz mpury t:es/settled material (4) are

f or medHeoWalad ta noC @t 1 sSet (1) e dnd i tP WriddRE  (5)
out | et 1653 15 10. A fernenter espeC| ally for

car ryid oGt iRth dd t radisedi i rosdingeaiseadt irRst

pr ecediple i®lgdl s t rGPHHIES NG ndN +RRALARIE, @1@1%% ne)

reactor (,16) to which startln% material (1) can

i nt r od@d@rafdgnoth (2) and/or Termented product (5) is
extracted through several fermented product outlet

openings (15).

2. A method according to claim 1, wherein also inoculum

can be supplied through the inlet openings (15).

3. A method according to claim 1, wherein the fermented
product (5) is mixed by a mechanical agitator (22) or

by gas injection (30.1).

4, A method according to claim 3, first alternative,
wherein the direction of rotation of the agitator (22)

is reversed during the fermenting process.

5. A method according to claim 3, second alternative,
wherein biogas is injected through gas injection

nozzles (30.1) disposed in the reactor bottom (16.4).

6. A method according to claim 5, wherein gas injection

nozzles (30.1) are successively controlled field by
field. ' '
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whi ch has a gas done (3.2) for extracting biogas (3)
20 as well as a fernented product outlet (15) for
extracting fermented product (5), wherein a m xing
means is provided in the reactd3-(16), characterized
in that the fermenting reactor (16) has a plurality of

i Al et e 1 r u ri
A nat%?x?g@f“ﬁéa 508(91? ﬁ%cgédé%?% uég’t WE% c_%{sa id NG 5ected
sel ecttkﬁé@‘yglﬂ n@m@dﬁl:%bld ahdl brueit saxtechm 1(31.A) is broken

ferme ac o claim10, conprising a central
conveg? lstgﬁ{%ngg%%) by which fernmented 30 product

(5) can be extracted through outlet openings (15) and
sgarti [ ermsnted pr ct 5 an_be _.
iéh'tro u%g%@%cgéléﬁ%%ﬁgm Fough i Alet gdcg_éenipﬁéesc)e(d%‘éﬁq flaims,
wher ei wheheliif | mttp]aamsnettoemm{l f ¢om éﬂ'te. iopenitngset{elb)

opoct ey Sh Uy T AT A | hG - h 618 158 (SGAPE

are formed.in the ferrrentlng reactor (16) . -24 12.

f er nent according to .claim.10 or 11, conprisin
Qggl ta{}gr L;(%ﬂécjél:t"’he i iSh i |‘%’r‘?r§f”\/nvl%tcljfh@g|]?°tt0m

be revirses) i itige thedterentd NG Wy Qii@ﬁ)%e\z‘.il Flaws BMg

5 control or |n espqonse to paraneters .0

f er mentiY o tesy$e ATt adle ddr d@ﬁ& formes; ferprd a

or 12,cemiefAl nsdiaiighbel=ivedia0i fiat f)‘i’ﬁl@l@@e%u&a%t?’) (16.3).
overlap in axial direction. 10 14. A fernenter

~according to claim11, 12 or 13, wherein an agitator

siaf t A 2 rherfert, Ne sp@ictiatial, (22) da%ry%ﬂ%pgm:eq_h%nmethod

both sides and is di nensi onéd such th
buoyafGFIRALng den@nal [opes @ﬁp(’ihee@feﬁetdhégwlﬁé@@v or

. (16). comprising an anaerobic fermenting reactor (16) to

which starting material (1) can be introduced and
which has a gas dome (3.2) for extracting biogas (3)
as well as a fermented product outlet (15) for
extracting fermented product (5), wherein a mixing
means is provided in the reactor (16), characterized
in that the fermenting reactor (16) has a plurality of
inlet and outlet openings (15) through which starting
material (1) or fermented product (5) can be

selectively introduced and/or extracted.

11. A fermenter according to claim 10, comprising a
central conveying station (10) by which fermented
product (5) can be extracted through outlet openings
(15) and starting material (1) or fermented product
(5) can be introduced as inoculum through inlet
openings (15), wherein the flow paths to and from the
openings {15} can be reversed via the conveying
station (10) and respectively varying material flow
profiles (20.2) are formed in the fermenting reactor

{16} . '
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15. A fernenter according to any one of the clains 10
to 14, wherein at the bottom of the fernenting
reactor (16) two inmpurities/settled nmateri al
conveyi ng neans, 20 especi al |y29usher plates (23) are
provi ded by which settled material is adapted to be

CP@VGM@dféfmgﬁﬂLfiaééﬂﬁéfﬁ) sgd td e Qpr&ahlex%r %&ising an
openi ng (16.3 dlspose ot ween Sal pusher pla
25 16. 39%¢%ﬁ@ﬁﬂﬁ%ﬁ zﬂhﬂndﬂﬁgﬁtxpnﬂqﬁ|nduitl@@wpﬁ|whnghacan

cl eaniyg plant. d rdd/ﬁ_ ngd he, 2! %e%cl?ﬁ-t vt]_]a7a "Dc‘nnlng

fernmenter accor I ng tgﬂ%ny one o

16, vWﬁﬂQﬁRpkiﬂifxnrnaﬁpqnpeeﬂnﬂpﬂramm@prssoirfamgeﬁtatlon.
30 horizontally and has a circular or approximtely
rectangul ar cross-section, wherein in the |atter case

two- i rie| farenkreuaf mr(d]jﬁlgﬂr)tcamjl,aa_nh(lrli oantial, s:hefrada

(16.5) 0 t her.ehet we formt otto
fer nenr%eglrgﬁ%coirg?l& ﬁé”t%gec %gr?épeo? gr 8883%‘5 18 axda1
cl ai neliledtdich?, conprising a gas injectlon devi ce
(30.1) for biogas. -25- 19. A fernenter according to
claim 18, wherein gas injection nozzles (30.1) are

éW&an@edénmddMErbattaﬁﬂQ&g Eﬁecﬂ%&ﬁﬁﬂﬂinQZFQQClgr wherein
(16) 20., A f ernﬁnter according to claims 19 and 17,
whereﬂﬁ'ﬁﬁ%ta§8§ pétt (67 -Adz Predhe3gaifabes Affhngéd

i n t hguppeltedednsBoEACeS dekbah 15042hend HREREBLBR that
accorgy o.claim20, wherein the_gas injection

nozzl %@G OaﬁéﬁylﬁtvéﬁtP@&ﬁré##§cFPBROBFednbﬂnﬁhe

to thedarebirngdgsurfaces. 22. A fernenter according to
claim18, 19 or 20, wherein 15 the gas injection

nozzles (30.1) are conbined into several fields (30)

wii.chac#erBeneeRt hekb8Hing to any one of the claims 10 to
14, wherein at the bottom of the‘fermenting reactor
- {16) two impurities/settled material conveying means,
especially pusher plates (23) are provided by which
settled material is adapted to be conveyed tdward a
central settled material extract opening (16.3)

disposed between said pusher plates.

16. A fermenter according to claim 15, comprising a

cleaning plant for washing the settled material.

17. A fermenter according to any one of the claims 10 to
16, wherein the fermenting reactor (16) is arfahged
horizontally and has a circular or approximately
rectangular cross-section, wherein in the latﬁer case
two inclined surfaces (16.4) and a horizontal surface

(16.5) disposed therebetween form the bottom.

18. A fermenter according to any one of the preceding
claims 10 to 17, comprising a gas injection device
(30.1) for biogas. '
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i ndependently of each other. 23. A fernenter according
to any one of clains 10 to 20, 20 wherein the shel

of the fernenting reactor (16) is heated. 24. A
fermenter according to any one2df clains 11 to 23,
conprising a starting material direct charging (32)

259!hrQUQQrM@hggrSEEEBEHQngaESrE@E'ﬁaEBPeth£é9gq&£9
after being heated independently of 't e conveyl ng
st ati oA pg0} LopsnoaziesméAabel } agrer dirngngedany ome mfttom of

cl ai 540 0,30 2q ¥OgEELP g fermenting reactor

(16) is conpose segnents ready for transport.

20. A fermenter according to claims 19 and 17, wherein the
gas injection nozzles (30.1) are arranged in the

inclined surfaces (16.4).

21. A fermenter according to claim 20, wherein the gas
injection nozzles (30.1) open in vertical direction or

normal to the inclined surfaces.

22. A fermenter according to claim 18, 19 or 20, wherein
the gas injection nozzles (30.1) are combined into
several fields (30) which can be controlled

independently of each other.

23. A fermenter according to any one of claims 10 to 20,
wherein the shell of the fermenting reactor (16) is

heated.

24. A fermenter according to any one of claims 11 to 23,
comprising a starting material direct charging (32)
through which starting material can be introduced
after being heated independently of the conveying
station (10).

25. A fermenter according to any one of claims.lo to
24, wherein the fermenting reactor (16) is composed of

segments ready for transport.




