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

relates to a nethod of anaerobic fernentation of

bi ol ogi cal waste in accordance with the 10 preanble

of claim1l and a fernenter, especially for carrying

out said method. Upon |ntroduct|on of the separate
col l ection of organic house ol o .Tefuse in Europe, the
mechani cal ly 15 bi ol ogi cal r Ger man

abbrevi ation: MBA) of urban refuse has becone
increasingly inportant. The deconposition of the

bi ogeni c Medbedt akd sSFptmodegnfar ntlox ghisairobdsi Sermentation
wgerein a difference canfbg n QQLQQE 2en aer obi ¢ and
anaerobi c m croorganis tion
ultimately 20 results in the final products carbon

di oxi de and water and is referred to as rotting. The
anaerobic reaction is typical of fernmentation; the
final prothictigvestied aekated mrer apthod nef e robic
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@@ aerobi.c nethod i.s describ whi ch the organic
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- per cehat@inpnshtt Bainesédurii s burnt or deposited, for
i nstance, after drying. 30 The percol ati on can be
carried out, for exanple, in a box percolator . _
accordingﬁmm WO 93427d5eh Alf. tAbssepesdise dﬁmhmgtaon of
0|I c di ng t DE 101, ,42
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extracted fromthe percolator is suppli to -a
bi ogds Peaiopspic Iragh 46 Ela@@o%oasm%)b%ebéﬁhsr

t he ¥HOHINC apak FréBence can be made between aercbic and

aﬂaerobié“ﬁicroorgahisms. The aerobic reaction ultimately
20 results in the final products carbon dioxide and water and

is referred to as rotting. The anaercbic 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 aerobit 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-A1 in
‘which the percolation is carried out in the boiling range
'_of the process water turned out to be promising.
The organically highly loaded exit water extracted

from the percolator is suppliéd-tora'biogas plant for



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

treatnment of the 5 waste materials in a percol ator has
turned out to be extrenely conpetitive with the

anaer obi ¢ nethods and has becone increasingly

important. In EP 0 192 900 Bl t%e Val orga net hod, as

i t A"SeFOPLEI ARAOMPYS sty Bgreinnthmi efgarie part is

f erceRtateanby Sméafd igd me@UhnkNbact &F MBNHR Wi 88 Sy to
ch Lgpd fronbthe.botton1 The waste to be recovered is
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1 adieaklrptouh er Thal eforepelrisng i bIbcadBSh B HreaCRBNEYSH the
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eaGhtrseel prcempeibd iviedimicHubht yanoetalold egdthods and has
MeiLakaha {herpldithqlly) QWekiLhe wWaste between the inl et
opening and the outl'et "opening. 20 In EP 0 47.6 217

Al a heatable fernenter is disclosed in which

startingn net ey id2 30d shudge va@lSFdAmaaheqsupplied s to

4ot he iirgenter as bhacteria inoculumand the sludge o
mab8r &t 1ot PG FanspBr vRECh Fhe degagatabier im carried
oubhetin v aféameagictratvdl ch SUE helade addiftriopn théE  héaci Uithe
_ 5 provided.in the Val orga nethod

Rt e B 5500 B Seb ot wgad Fhobheto an outlet
begfrangry HeldDEthe6radi2BBy Abutaedf dmtent bpgnims hathef easte

wast e~ i nd ?Q%% \ tter_ content
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‘transported froman inlet.openin through t _
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corprorimgas..chanber. fromwhi.ch.the. bi.ogas.fornmed.during

35 - the fernmenting process is extracted is allocated to

the multi-chanber reactor. The netabolism can be
20.individuaEPyO 476 217 Al a heatable fermenter is disclosed

“in which starting material and sludge material are supplied

‘to the fermenter as bacteria inoculum and the sludge

‘material formed is transported to a sludge material outlet
A " via an agitator. Such an additien of inoculum may also be
T25,*pxovided in the Valorga method accofding to EP .0 192 900 Bl

described in the beginning.

In DE 196 24 268 Al a fermenting meéthod for waste in
~ fluid form, i.e. having a dry matter content (German
30 abbﬂéviatién: TS) of less than 25%, is disclosed. A multi-
. chamber reactor is used for this purpose, wherein the
ﬂ,.fermented_product'can be fransported from an inlet opening
'tthugh the chambers to an outlet opening via an agitator.
ﬁ'commqn gas chamber from which the biogas formed during
35 -thgiférmenting process is extracted is allocated to the
milti-chambér reactor. The metabolism can be individually

- controlled in thé_individual‘chambers by a different



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 a fernmenter in which the 5 fernented product

Is introduced to a rotating drumin which a spiral is
arranged. The fernented product is guided in plug

shape fromthe inlet to the sludge material outlet via

sai gosgiichl of THis msgeeby, caor t ake Pplcaceibyhdor vwdhaaners,
bacgﬁggglégtég|(¢%é§1uhhg drum wherein the forward 10
rotation transportation of the fernented

product in the direction of the fernented product

outlet tpkes 7donger Aﬁh@ﬂséfbgé?;e ao%‘s}ﬁleh@eg' fr?%ﬂl% $fe

% % oPre et erm ned hol di time. of ferment ed )

r ofBEPT S rdpctved. 18518 FrE Gtk tRast éOFatb@gtc%@lat ég which
ﬁl sg spm:mt Niss &mmgeddCDMIﬁa:n@th%dpg&bd@étllls gu1ded in
ig avi an urities ecially

solﬂ%g% S|n§0ﬁegﬁgnfﬂggpéﬁh$@ﬁ ﬁéuﬁﬁgngat?ﬁﬁg%)°?§&et via
247sMd @@M?G‘h@&?sﬁppli)ﬁca}g&aké PB8cAl Py aferwidFd and -

- SumbEChetd O BAbh VLY UbELnRERRUBE S uarg
conveying neans e dt her “I'ntefnal parts can
“%e Hirgied byt - ethéhse@r@nﬂnqrham;budpﬁgth¢mﬁermented product
i DLk Tl hisglacgnani by S0l I%emeeo %du@é | o lire ggkag

processes require very long 25 holding tinmes of from
18 tY'BF FapE. iButhe neprRS Q|4ﬁE§CFh0nt§ﬁriha§q@|re a
Coq&kdﬁﬂﬁhh&nédfﬁ@ldﬁ@?&ﬁﬂkyofC@HEafggméﬁtédugiodheﬁ is
object Fperlylng the 1nvention is to provide
net' oa anaerobic fermentation of 30 biologica

15waste as well as a fernmenter by which the holding
time cag. S t I educe I S;a-
convent?oﬁg go%d%%%%sta¥gls o%ag%¥ %$%éﬁ”%9é88 a quite
regﬁmﬁﬁﬁgrﬁhéenpahbdﬁfﬁygmhgrav1ty solids and impurities,

especially the solutions-using mechanical “conveying means
(EP 0 794 247 Al, EP O 476 217 Al, DE 196 24 268 Al) are
20 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
25 “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

30 biological waste as well as a fermeénter by which the
holding time cah'be‘substantially reduced vis-a-vis

conventional solutions.

This object is achleved, regarding the method, by the
35 ¢combination of features of claim 1 and, regarding the

fermenter, by the combination of features of claim 10.



35 conbi nation of features of claim1 and, regarding.

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

anaerobic fermenting reactor (fermenter) is provided

with plural inlet openings and fernmented product

out | et openlngs by whi ch startlng naterlal or

f er ment duct e latter = 0 5 be .
suppl 1 & 5 50 LR LR e, | D5 itebRn, PeBtonsying
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fernenghgg gcess to a standstlllﬂgpd t hus .

consi HEFShAy L%t A0 WGP AGEES e fsrmRnpingrrepgtor
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pressurize teris carriéd ‘usive
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t h&@TsEIGEi DRI ddiedifrgment ing me@ﬁs. &0 maRFardisidl @pd
st ahtisNgo®d @014 ReEHhY M B R DAty @4gh . sever al
_15|nlet 25 openi ngs and, where appropriate, also
extraction of fernented product through plural outlet
openi ng&n @ﬁmbr'h&knﬁhiedl@riﬁhﬁﬁrﬂeﬁ p&r thy fﬂ@«ﬂih&&dthe
in ' i_nt on the flow path of the
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_a.ﬁﬁaﬁﬁéoﬁkég dhenhok i og openings and during the entire
20 holding time channeling and thus short-circuit flows

between the inlet aﬁd the ocutlet side are avoided.

In the solution according to the invention making use

-of starting material/inoculum supply through several inlet

25 openings and, where appropriate, alsé 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 resﬁlts in the fact that.the

30 holding time can be reéduced to a fraction of the holding
times required in prior art. It,is expected that the
‘holding time in the solution according to the invertion is

less than two days.

oo 35 : In an especially preferred embodiment the fermented

iproduct is thoroughly mixed inside the fermenting reactor



.times required in.prior art. Itis expected that the

hol ding tinme in the solution according to the.

invention is less than two days. 35 In an especially

preferred enbodi nent the fernented product is

t horoughly m xed inside the fernenting reactor -5 via

a nechani cal agitator and/or by biogas injection so

that the fermenting process is-burther inproved. It is

espétifall FeprdtErrledoifathrsaedmmeky bhavashénjdction so

di r aglitornef r&maidion photbss agl tahohekS i hEVErSEd

during the fernmenting process so as to further

i mprove thorough m xing. The biogas is preferably

i nj ecteditnto déﬁfécfé_@ﬂ.ﬂl?nf)i:@&rﬁeﬁi neachos @&B&%& tha_lt-:hthe
nj iop.nozzl es disposed jin the reactor ottom e

gas%ﬁkfgg%?%rféufg§ﬁgég8r8 p?%ﬁeﬁ%ﬂﬂa$oﬁoﬁﬁiﬁ%%?r§%? during

fi eltds dndnenrEimupcesssvesy @onia dureder ThepgRs: thorough

injg&%&gﬁ_is controlled such that the scumis broken

up 1n the area of the respectively controlled field.

15 In a particularly preferred enbodi nent the

| mpuri tyfid ghoghavibYp ok 95185 €nGapvey eth@d e fermenting

,1€!schar9ed to "the center of the fermenting reactor
Vi aTERet Torkiefithg 1 neahion 2zriesi diFpated i oh thed reretor
ext battoon Mie ghar Lhfget 184 eid-ahkken pen eded-0AYCbohBined
prefgr bhﬁicarried out via a .central conveying
st at T o By SWATPEh F Re 1TOW Py EsRtBR by e dapo
andifijermidre iisntettoollel wpenichgs ol dduns i25 broken up in
appgopri.atel Vi teri.al flow profiles can be
for%gﬁ Aé%?t e¥$ér%%%#%%%fﬁ%&gcnggeriﬁéa%ﬁ? tion of

¥such material flow profile is supported by an

~agi tatorgg Eepgi:f%&imffpﬂe‘%teéyéaneﬁtodw&%@ the

impurity/highwgravity solids are conveyed and discharged to

the center-of-the-fermenting-reactor-via-two conveying
means.
20

The introduction and the extraction of startiﬁg
material/fermented product is pfeferably carried out via a
-central conveying station by which the flow paths can be
reversed to and from the inlet/outlet openings and thus
25 _appropriately varying méterial 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

30 " can be reversed during the fermenting process.

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

35 3is ensured.



30 can be reversed during the fernmenting process. In
an advant ageous enbodi nent of the invention,

nei ghbori ng m xi ng bl ades of the agitator overlap in
axial direction so that a conplete m xing of the
reactor content 35 is ensured. The agitator may have
an especially sinple design, when the agitating shaft
thereof is supported on both sifies in the reactor and
t he di amkb@raqisadiofeRay oprte sutiespieatallnes Myt eadensgon,

Shaﬁnﬂhehstﬁélfiéiﬂaﬂ:ﬁhlg)’sﬁh'@@%ﬁ&gady 1tsh§uépgﬂf‘19é/c§w both sides
e reactor. The fernenting reactor

OCCUrTri ‘
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or &ppreyivamitiely shadperoi SaffiiledIIySLahhOFted byt RBe
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orizo ace sposed & E0et ween are formed in
.the area of the reactor bottom The gas |nject|on
nozzl es fir jdtkeRtiAg Digas ey d
of the two incl |ne% gur%aces ?n grg§§P c€%¥- %t%ifg
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Cancﬁ@gﬁkéébﬁﬂahtlQﬁ'th@'féﬂﬂéﬁ3%asb %wbnlﬂgﬂfﬁéde%bgfaces and
hevertical reactor axis or nornmal to the inclined

18 ur PR P TIZONER! SHFERTS i HPS6Ht Fﬁﬁﬁ’?}b%“é?%ﬁq Age formed in

t enples adnaze dfhehesheddtof Hdteoher menter can be heat ed.

In the event that the material flows are controlled by

.25 a central conveying station, in addition a separate

di rect ﬁh@edhﬁgimjeannuimqumasefbﬂlimjﬁtﬂmagpbmugdedare
.thf&&éﬂb QH t éé'g% Q%Fekhg gaflggéf rfages in a

i ndependent 'y o e conveyl ng s%a? 30 ThHeE
%ssﬁé?ﬂﬂﬁprobaﬁhégf@rwmlpbaﬂssammmg to the
invention is especially sinple, when the fernenting

reactor is conposed of segnents ready for transport
which The gas injection nozzles can open in vertical

..direction,i.e.-in-parallel teo-the vertical -reactor-axis or

normal to the inclined surfaces.

20

For adjusting an optimum operating temperature the

" shell of the fermenter can be heated.

In the event that the material flows are coritrolled by

25 a central conveying station, in addition a éeparate‘direct
feeding of starting material can be provided through which

- :starting material can be fed independently of the conveying
station. . |

30 - .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 dt the construction site.

" Other advantageous further developments of the

 invention. are the subject matter of further subclaims.



then are assenbl ed on the spot at the construction
site. 35 O her advantageous further devel opnents of
the invention are the subject matter of further
subclainms. -7- Hereinafter preferred enbodi nents of
the invention are explained in detail by way of
schemati c drawi ngs, in which Figure 1 shows a process
di agram of the process 5 accordrng to the invention
f or anaédtatigafféementaféoredfenbbiddhogtsabf wdst énvention are
co LBl fer - NG, T t ' the . .
Ve o B e e R Yt AT 1 whsen
fermenting reactor of Figure 1; 10 Figure 3 shows a
si de vi eW Rfreanotighs edhodidmat 40h gfamf &F MBI iNGeess
eactor and Figure 4 is a cut_top view of the ) .
erPETRINGS dQctbf BT R £0F 2prghrRi s Sigmetakgéon of
f eresitdigaleackoe Obmbtigiiiey 3 irdrmdht 50gBHArdest@hding
andtoFitglueren@ shows the fernmenting reactor of Figure 2
in “Seghentai®4é8Mgn and conprising a high-gravity
sol i ds Faxuracfi agosyst emde2®@ikbr &t gthie fedr@tpngcessctor
di ag¢ am Qf..a process according to the.invention for
anaerobi’c fernentation of biogenic waste is shown.

10The i nt Fégueed3sshews iy Staeeriial Qf comidiars enjodisentt of a
WasteBnleh®@SindUaba¥est &ng fOr instance, having a 25
conparativel'y high organi c conmponent, bi ol ogi.cal waste
from tfd95ERatat® TolUtedOPoNieBr garikaldeygnghng reactor
| oagedriwasktes;from food i ndustry and excessively

organically enriched ,

stored food, | qught eri ng wast e,
slurry E0ERTESS S OF TEFEPOT IS Fr COawaG el P & 1
15Fr omgtens adt desiqg
and

Figure 6 shows the fermenting reactor of Figqure 2 in

segmental-design-and-comprising a-high~gravity solids"
extracting system.
20 |
In Figure 1 the process diagram of a procéss accdrding
to the invention for anaerobic fermentation of biogenic
waste is shown. The introduced starting material I contains
domestic waste (residual waste), fér instance, having a
25 comparatively high organic component, biological waste from
the separate collection, organically highly loaded waste
from food industry and eXcessivély stored food,
- slaughtering waste, orgdnically enriched slurry such as
e.g. active slurry from sewage plants. From this starting
30 ‘material 1 impurities 2 as well as impufity/high-gravity
"solids 4 ocQurriﬁg'in-process steps hereinafter described
in detail are eliminated and the remaining starting
material 1 is supplied to a-fermenting reactor 16. In the
iatter'fermenting gases are formed as metabolic product
.35 from the fermenting process, especially biogas 3 (méthane
' gas) which is extracted to the top. The fermented product

“largely freed from the orgénicxcompoﬁents‘is extrédted
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25

_ 35

30 material 1 inpurities 2 as well as

i mpurity/high-gravity solids 4 occurring in process
steps hereinafter described in detail are elimnated
and the remaining starting material 1 is supplied to
a fermenting reactor 16. In the latter fernenting
gases are forned as netabolic product 35 fromthe
fermenting process, especiallygbiogas 3 (nmethane gas)
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SRy draf 9@51(?153(1 '195{505 m%%@peata oSﬁCeC rgi BAEL or
Ieg‘1 provi sions, T product on1res ua
weist d-emgst reeodepedi ik cﬂub@umﬁuter fsehs Imtented product

r e@@y@ﬁaeelbaaeaﬁ upsdid uie el sp1 Eer ARk e praduehn be
from bi ol ogical waste or renewable raw materials can

b5 8F ASTFEH TR 2% W lsGORddBABREF ohlicafiegydration
demdrratitaer asdpdsiridpr conposting. 10 According to
Figure 1, the entering starting material 1 is thus
deconposed into inpurity/high-gravity solids 2, 4,

f er mentedopdbolyicto: E‘Jaﬁttebilogaﬁe Senﬂ'élﬁllsgt attarm@gng material

T 9 2hal Setoo L0 LAl VrBUpRLL 20 b0 AadRy ccnsa

mechani cal acce ara

t He fempantey poddus 3 amd Q@pged 3crashed and
extracted Moreover, in this accepting and
preparation plant 8 excessively stored food is

unpack&de afR o myteadeli &l fe@nbs | il daserppbied to a

Whicehah Dea dr yed@idigly ot eRbphsafodhsited, iar ehaddeathe
and conditio fﬁgﬁ The prepared and conditjoned startlng

marBrFAFY | 3° 2 2§ e&raemnﬁr%%?%m%&%ﬁ&t@ and
tmemeopessltmytﬁmsuatcéﬂk&hgsemagﬁrébamnnﬂun pgadur 8 ng

escCri her
and llquld waste, by which the dry matter content is

adjusted, are added and conditioned.

The prepared and conditioned starting material is then
fed to a pump collecting tank 9 and there possibly mixed
with sewage ?.occurring'during purification of high-gravity
so0lids according to Figure 6, as will be described further

'below,

‘The collecting tank 9 'is connected via a pipeline 12
arid 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
_SUctithand in pressure operation se¢ that either_starting
material 1 is conveyed from the céllecting tank 9 via
plpellnes 14 and approprlately ad]ueted slides 11 to inlet

openlngs 15 or fermented product 5 can be extracted via the



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 substantial naterial
flows of the plant are controlled. The punp/conveying
station 10 can be operated both in suction and in
pressure operation so that either, starting 35

‘material 1 is conveyed fromthe. coIIecting tank 9 via

pi peﬂ)élmﬁeslédaﬁﬂdagﬁgﬁﬁpéﬁl@t@le adi,usied ssllldé%s 111a5 Owell

inlet, eni 15 or, fernmented product can

ex??a&W yggfﬁg gr@WlEﬁ;ﬁﬂllﬁésciﬂ-%ﬁuF%ﬁﬁﬁ956P|H%%I?

r evenised shitdestldpasivge!ile. 3agrbiptite t5d ficght-gravibytor

soiéds can be extracted via a central extract opening
fromthe fernenting reactor 16. 5 According to

9SFigures 1 and 2, the fermenting reactor 16 has an
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one.of. .the.i LLQUELL o
s&lécted suéh(% an optlmum mixing of the fermented

product is ensured. Moreover, 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 gdiding 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
pistbh, displacement or suCtion/p:éssure 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 pﬁﬁp/conveying station
10: '



openi ngs 15. The guiding of the flow, for exanple, is
chosen such that inside the reactor no substantial 25
di fferences in concentration of organic acids and of
amoni um are adjusted so that the fernmenting process.
can take place in the predeterm ned manner. In the
punp/ conveyi ng station 10 preferably rotary 30
pi ston, displacenent or suctioffpressure tank systens
are enp)oyeﬂuaﬁomonfeytagtﬂaam&mewhhmhlafeomSﬁdaciﬂﬂecting
in Cc re.gr for sewerage cl earance.
y%%%8r§p¥%%?%%9 %h§%#En 90f the slides 11 then the
f ol | owi Y fuﬁmftrlo@ﬂstleambestémtmn@dmauerba& tafton lpe
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9t hénpPpkls neeactom )6 nt r oduct i on of starting material
1 tgomthe collecting tank 9 through the inlet and
outlet o enln s 15 .5 into the reactor 16 or c)
G rcul ath on GF PHEtL8ECP tQﬁnﬁﬁ@ﬁFOBrC?%ﬁ?&ﬁnqqufermentlng
sl atlgeg@02d mrducﬁffemaht pbiLess Gif tthe Feaeter 16 Aard inn

di Gt t.he |nIe an
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W rated hereinafter by way of Figure 2.
15£#%§§E;?fﬁ%%lgg| hori zontal | y di sposed fernenting
reactor 16 shown in Figures 1 and 2 conprises an
agi t at gfyrede rdEliMeni Hys Lo 1t @l EQlQ@@P&t&?Q{eﬂgﬁﬁ@ﬁer by
22.1 nount.ed on_ the face of the reactor al d
motdF LTarfd 986t fol | ed via 20 frequency converters and

15 thus their direction of rotation

The cylindrical, horizontally disposed fermenting

reactor 16 shown in Figures 1 and 2 comprises an agitator

—22-driven- by two torquesbased-gear motors 2271 Mountad oh
‘the face of the reactor 16. Said motors are controlled via
200 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
25 .dlrectlon 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 agitetor_arms 22.2, wherein the radial
tiength of the:agitetor_arms 22.2 is seleeted‘such that the
- 30 1agitator blades 22. 3 skim over fhe fermenting slu&ge level
20.1 during rotation so that a formlng SCum layer is

destroyed or at least mixed.

‘ In large plants-the axial length of the fermenting _
:35 ‘reactor 16 may-easily'be more than 30 meters. As, according
‘to the 1nvent10n, it 15 endeavored to provmde as few

_1nterna1 parts as pOSSlble inside the fermentlng reactor



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 fastened to an agitator shaft
22.4 and .extend .in radial 25 direction outwardly
toward the circunferential wall of the fernenting
reactor. Agitator blades 22.34gxtending in paralle

t o1theaxd s rakerf aphepes to 1tshalﬁ1@§sfédéa et @halN is
portions. of the agitator arns 22.2, wherein the radial
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16 may easily be nore than. 30 neters. As, accordlng

to the invention, it is endeavored to provide as few
|nterruﬂboﬁarFbeaéeﬁmﬁﬂﬁﬂﬂgeSﬂnégéelQVﬁi'Q@rﬁeﬁtgﬂﬁ chamber
reaci Upenthy Bioad QM (RERM 35hal Frad whilch dhEBOSIPNES is
so that it is supported by the' buoyancy of the
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shown in Figure 1. tter” convey'the settl

nﬂile“ﬁhamﬁﬁ a%eaw“m rpy@flﬁanp%%t%ew G&hRt AaLysn d?Séﬁ’osed
exdylaade@Peis tieh i t2|3r oughapbiL£hrd e aaéeﬁ@ﬁédi ed

20

.25

30

35

ke eo LT C UL ERLBY ot 8L = e  aPGRAPFog unte
23.1 the pusher plates 23 perform strokes in the directions
of the arrows'23,2 86 as to convey the settled material in
the direction of the extract opening 16.3. In the view
according to Figﬁre 1, the agitator blades 22.3 end
somewhat above the pusher plates 23 so that the séttled
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

-éhaft 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
_feérmenting reactor 16 is provided with insulation 16.1 to
‘maintain a predetermined fermenting temperature. This

fermenting temperature can be adjusted by means of‘heating



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 23.2 so as to convey the
settled material in the direction of the extract
opening 16.3. In the view according to Figure 1, the
agi tator blades 22.3 end soneyhat above the pusher
plamekeﬂg 5% (thiajurtche)seatiskedbutad exlicaly theconveyed

n et actor t he 25 agi ator 22. The
g s ?%Bﬁgérlgg <N£§%ecure8egp¥ng r?aéior 1% RS S%a
thapnﬁQOék@é§grvémp@é99ureonanobuui¢u@p Whe that 1n51de the
ab t LR .22 .
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profile is adjusted. 5 As one can take fromFigure 2

e
i ntAddths 6’r‘?atto CERRANGRF et { 1S faugkOuPded by iy haftteridaphell
15 f e meRtAd phedudbs al @@mﬂmmﬂﬁa ugt edhdycddecaniialin

punp. nd conve |ng i.ch can I nt.roduced
b By 5 R et £l L SRoFER i ShIER ene
statdxtxpgnﬂaﬁemahlcam imtrddudddeBnﬁnfnnmhmxxbonuﬁyed The

%@a&gltaglaj?ai ‘e*ﬁ\%&t‘% g e RLeLial IS RANed e

appr opri at
then conveyed into theé interior of the reactor via a

. 20 further slide 11 and a spiral conveyor 32, for instance,

‘wherein the spiral conveyor 32 enteré below the fermenting
sludge level 20.1.

_ _Preheated starting material can be branched off
26 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 acdording to Figﬁre 2 that the extract
| openlng 16.3 can be formed by three or more parallel

30 extract areas 16. 3a, 16.3b, 16.3c through which the settled
material conveyed by the pusher plates 23 can be‘éxtragted
toward the con#eyiﬂg pipelines_lé by way of slides 1la,
11b, 1lc. |

35 - In Figure 2 it is also illustrated very cleariy 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 a conveyor spiral 17.1

i s disposed through which the starting material is

i ntroduced and further conveyed. The starting
material 1 heated to processi.ag.tenperature is then
casnvieyad 110t @ikhend rﬁlﬁfrﬁ/won@teyﬁhg seRCi 10 andidd the

furthe er slide 11 an o 0 for
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“branch line 13. It can be taken fromthe
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1gn fh?uggg Puimpy gonveyi ng station 10 inside the
fermenting reactor 16 different flow directions 20.2
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'16.5. In the area of said horizontal surface 16.5 the two,

. pusher plates 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 embodlment - 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 used instead of a mechanical agitator

22, i.e. a pneumatic agitdtion .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 4. 15 Accordingly, the
fermenting reactor 16 has an approximately
rectangul ar cross-section, the bottom being forned by
two inclined surfaces 16.4 whiph are connected to
each ot hiex dns anljeci:iomt;aldryt extenrdpigrhdityont alozzles
a a i d.hori.zoptal surfa

Eé gheh%%o%rf(fgrggggré ré\tlens ané:ltlﬁe extract > 1%.4 of
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OpgRi AYSe 1o e atrtaegh@mwﬂ?dcﬂéﬂ 1etfl&eh§hge yel | s cfflgure 3
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thEnﬁi;Dﬂieﬁ:’t gdageckbed. emhadinenthe Ry z1be s€ntral the right-
10 so that inside the

onveyin statio
P oPRRTTH oo por ST 1 T80 FPoF Bt Py it
fI ovepatdisl 26 Tigane bg) &dj uﬂieeo?ermlentmgtf@@dtdzo teheI.e.
20 g eclesgliched spbodiaiEnl. 024501 8690, L0 408 SOl WSO 1o
shown i n Figurés an I nj S&fioh P ant”
usEHuRes te @healﬁéthamecalnj@g:ttealt ons361@25 dnte tae
PNELUTALL,C c%%bék' 815‘11&&%}9%1:}11%@5%@% }{l:,l eehan pris,

plant has a pluralit f "nozzl es preferably

ofEH IR He .the| = qipifta edovwpeon Bhe ¥¥|‘.§“¥é‘rtnéﬁ>t iipgected

r eaciiralbell 8o FLGMIR i@ xdisf. f erent nozzle orifice
areas are shown. In the left-hand part of Figure 3 5
the nozzles 30.1 extend approximately nornal to the

i ncli nedrsur f:ﬂ@t&na]iﬁi.cA,co\M?iehrent}h&nﬂOZZi:@Sla&Qoh ot the

ri hand rhodr r.ranged in r Il to
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control valves 28, 29 and 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

30

35

by the system control. The compressor 26 is arranged above
the fermenting sludge level 20.1 by:thé 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 reguired for circulating the
férmenting sludge 20 approximately corresponds to the
) barometrlc height (H2 x.1.5 (bar)} of the filling level

Lrequ1red to overcome the plpellne re31stance The number of



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 parallel to the normal axis.
15 For a pneumatic conveying and circul ation of the
fermenting sludge 20 biogas is used which is sucked
~from the gas dome 3.2 by neang .of a conpressor 26 and
t heasi $nj@bﬂ:.’dﬂﬁ niza18sgas. 1 jeactnorglki Nee 27 HS alebl dafends

control valves 28, .29 and con e r
IlnesL#o PR E85e i Ve hozzI &S iterdt30? ‘g1éisfﬁﬁgﬂo?f
" a pharabztie dfieldez3Deswiddkdin Asteannb® 4mkerf nozzles are
es t Fi e e
S areored o Bghdfe AR H ot LA acendiafy bhCHHS
5suhﬁa§b%fﬁ6 4 in the longitudinal direction of the
reactor (normal to. the plane of projection in Figure
3), wherein hiogas can be separately applied to each
field §5“EHVBFH§ 30 s2%9n THIRESSH VeFHeS eRITIESS 5P 26 i s
ar pa@g:Q&M/@ast he fefFEniditg1s Idl.ﬂeg@ti&v&iy 20ckrh¥tely

t he ure se_of stand t||| f
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t1ng approx y corresponds
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' reS| stance. The nunb gas 1 nj ection nozzl es
30lhrgagedhddore V'ivelr%l tét? aabsleqe}éﬂa@n%enw figgzles 30.1

15 di deenNscOnEh%, ¥rmén€ind PA dRBIENCANEL thes Widhh . of the
nozzle fields 30, wherein between 8 and 16 nozzles are
di sposed per square neter bottom area dependi ng on the

5. hei githeH2irdheati®l dan3@labetske gelssieydnyesubj ectetkhe

direction o6f "the arrow by an appropriate control of the
pump/conveying station 10 and the gas injection nozzles
20 30.1.

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 untiil

25 .a forming scum 31.1 is torn.

By the adjusting guiding of flow shown in Figure 3 the
settled m&terial deposits at the inclinedlsurféces 16.4
énd;"due to the~gradient,'is conveyed toward the two puéhep
.‘30 _platésiéB by-whiqhvthe.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

- -__55_ be dispensed with,j



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 the occurring suction in

the direction of the arrow according to Figure 3,
wherein the nozzles 30.1 opening in vertica

direction initially bring aboujg.an upwardly directed
flow, whil£lddeiwhlengiehyaopa e mezzies 3hudickdSis
deflect .the fernenting sludge flow to the right. The
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applied to each field 30 until 25 a formn scum 31. 1
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20 ~ In a circular reactor according to Figure 6 the vessel

- is divided into a plurality of segments each havihg a width
bl of 3 to 4m and the aforementioned length of about 12 to
15m so-that a comparatively easy transport to the
constr.qcticﬁ*si‘te and a quick assembly on the spot are

25 possible .

In Figure 6 ‘a high-gravity solids outlet means is
shown. The high-gravity solids settled by the effect of the -
mechanlcal agitator 22 or by the pneumatic conveying

30 through the nozzles 30 1 and conveyed from the pusher
plates 23 to the-centrally arranged extract-openlngs 16.3
. first get into a discharging spiral conveyor 24 feediﬁg an
inclined conveyor 25. By the. latter the high—gravity solids
4 are conveyed obligquely upwards to a clean31ng plant 25.1
- 35 prov1ded above the fermeriting sludge level 20. 1. In said
' -clean51ng plant 25.1 the soiled hlgh gravity solids 4 are

conveyed ‘through a screenlng basket to which cleanlng water



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 Iow cost. For this purpose, the length
LI of the vessel is divided into elenments ready for
transport having a length of about 12 to 15mand a

wi dth bl of about 3 to 4m In {#he case of a

I e6t A8 gaIbAY i aE T30k aae@wé Nt G inkRenki gu eshed saRd Bo that

the. 15 b Id| he| natel corresponds t
a Franspoﬁ}gﬂ1 alepdy Sg%ﬂggélénﬁgﬁdeﬁ ‘ﬁf Hhe 5ol fed
(cotezspondiatgt § therethhdu(ﬂb tthe bnblewuﬂhgsmahacﬁs(see

1644,ap th%rgp z a I Z
dlre%t|%% a%& QHQ lsﬁ%ﬁ%Iqﬁgb%gagf£{h g%%?%g&akatter
acé'B$U|¢@Q%1tFthGF@ 6T echasgegl bigh-diavided siodidsat.1 can
pl yéaché;scy51qfeoﬁ%grr§a§>§1§@&fw% gtﬁew e izRtonl 3 to
4m and t he af or ementi oned h of about 12 to 15m

- sot PRt adoFArAL P{%eflgze%ggﬁt@rran%ér%n%l@%% can be used
coasteueddiony Siateragd a qui ck assenbly on the spot are
25 possible. In Figure 6 a high-gravity solids outl et
means is shown.. The high-gravity solids settled by

10 t he ef et fefmbheed rma:hﬂn:itcal oagitaley 12121:@1@ yrédeing

p cQnveyik t,hr h n 3 nd
el TR B S T S AT

ar@%hxﬁyﬁtewnvadrwaknnmgSm¢©SBln@+rst get into a

di scharging spiral conveyor 24 feeding an inclined

conveyor 25. By the., latter the high-gravity solids

4 are CORvageEabiNg dirstepenbndrasharical /oneanar iy prsant

15 25aski3hcpr pyi gpéd @M@dé@%rﬁ.s&aeguiwgsldfd%el V& of the
20.1. In. sald ant. 25.1 the soiled

TR0y LT G e hEORGEYHE T Gughea 16 along
Sdﬂﬁﬁﬁ199 hasket2@ o vitn @hgﬁk@ﬁnﬂn@n&%ﬂEﬂbutlﬁrlﬁatfiy the .

~.a| t dp fnr r.i.n -ng Qui..t.he. so0i.l...so0..t.hat.
TR OF 0 i Siorhetd. Poafting IR Reg " Yorive
-sdnaICé@rl@I pans nglrwafwé-mm‘l ifsometive n@d- ek tohve ioofll B0t iemg

20 t%Qﬁi%igﬁgeat the reactor 16 is improved and thus the

~bioclogical reaction ig accelerated.

Of course, also a mechanical agitator can be added to
the gas inlet nozzles according to Figure 3. The gas
25 injectioh nozzles c¢ah be used also in a fermenting reactor
having a circular c:oss"seétion in accordance with Figure
1 .

A method for anaerobic fermentation of biological
30 waste and a fermentei'for carrying out said method are
dlsclosed Accordlng to the invention, the starting
materlal, in other words, the biological waste for
treatment, is introduced through several inlet openings
distributed along.the-reactor height and/or length and/or

- 35 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 water or fresh water, for

i nstance, can be used as cleaning water 6. 10 The
fermented product 5 occurring in the foregoing
processes is subjected to furter treatnment, for
exarpligct dehydrabpeningsyi ng 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
accelerated. O course, also a nmechanical 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 nethod for anaerobic
fermentation of biological 30 waste and a fernenter
“for carrying out said nethod are disclosed. According
to the invention, the starting material, in other
words, the biological waste for treatnent, is

i ntroduced through several inlet openings distributed
al ong the reactor héight and/or |ength and/or 35
fernmented product is extracted through. severa
fermented _1g  product outlet openings. 19  List of
Ref erence Nuneral s: : _ '




1 Starting material 2 inpurity 5 3 biogas 3.1 gas
chanber 3.2 gas done 4 inpurity/high-gravity solid 5
fermented product 10 6 cleaning water 7 sewage 8
preparation plant 9 collecting tank 10 punp-conveyi ng
station 15 11 slide 12 pipeline 13 branch line 14,
conveying lines 15 inlet/outlet opening 20 16 reactor
116.1 reactor shell 16.2 insulation 16.3 extract

op [ ace 25 16.5 horizonta

su? gggﬁi§§%e§%?%% gggig%ég 2.0 fermenting sludge 20.1
fermenting sludge |evel 20.2 fernenting sludge flow

di fectigrt3Qglhatgbiator 22.1 gear notor 22.2
agltator arm 22.3 agitator blade 22.4 agitator shaft

35.

impurity
5 3 biogas 7
3.1 gas chamber
3.2 gas dome
4 impurity/high—gravity solid
5 fermented product
10 6 cleaning water
7 sewage
- 8 preparation plant
9 collecting tank
10 pump-conveying station
15 11 slide
i2 pipeline
13 branch line - .
14 conveying lines
i5 inlet/outlet opening
20 16 reactor
16.1 reéactor shell
16.2_insulation
16.3 extract opening
16.4 inclined surface
25 16.5 horizontal surface
18 heating pockeﬁs
20 fermenting sludge
20.1 fermenting sludge level
_ 20.2 fermenting sludge flow direction -
30 22 iagitator ' b
22.1 géaﬁ motor
22.2 agitator arm
22.3 agitator blade
22.4 agitator shaft
23 pusher plate

23;1 cyllnder/plston unit
23.2 stroke




35 23 pusher plate. 23.1 cylinder/piston unit 23.2
stroke -20- 24 discharging spiral conveyor 25
i nclined conveyor 25.1 cleaning plant 26 conpressor 5
27 gas injection line 28 control valves 29 contro
val ves 30 nozzle field 30.1 nozzles 10 31.1 scum 33
safety neans 21 Cainms 1. A nethod of anaerobic
fermentation of biological wasiee 5 having a dry
matter diShaoeingnspbfak Abhvgyqreferably 15 to 30
whi,eh is_introdu as_starting material to a reactor
(1(b)§inl'n %%engéﬁgﬁyéﬁl conponents are converted to .
bi 8gat @kwhntilng pémnent ed product (5) is extracted
t hpgugh.g.d.&/Jrent ed product outlet (15), 10 wherein
part of the fermented product (5) can be returned to
5t hé7red@orirdsctaseulimg characterized in that the
stagti ngpmatar kahvéd) and fernmented product (5) are
seé ctiv%%¥ intrgduced t hrough several inlet 15
opéni nd %St VBAYEY al ong the reactor hei ght (H)
angpor dengihfi2)dand/ or fernented product (5) is
eXEé?fEEQE%E%OUQh several fermented product outl et
openi ngs f .
10 31.1 scum

33 safety means




10

15

20 2. A nethod according to claim11, wherein also
i nocul um can be supplied through the inlet openings
(15). 3. . A nmethod according to claim1, wherein the
fermented product (5) is mxed by a nechanica
agitator (22) or 25 by gas injection (30.1). 4., A
nmet hod according to claim3, first alternative,
wherein the direction of rotation of.the agitator (22)
i s.reversed during the fernen??ng process. so 5. A.
met hod accordi ng to.clai m3%48&8nd. al ternati ve,
.Wherein biogas is injected through gas injection.
nozzl es (30.1) disposed in the reactor bottom (16.4).
35 6. A nethod according. to claimb5, wherein gas
i nj.ect Ronetnod zd £san(3{cb)i care radscasisinv elry bionbyddd ediaste

field L d, d di |
wher e ﬁgga? E 1‘?2%2ecat7tt<?@ H%Eo ofFay o & (’go)% it fecgbly

scum (3%. &y B8 Hr okeirh up Rntthd@C%ﬁfﬁf s3agtiAgmettod.al
accor di.gg, tpeg@efopnﬁeqf ihNERPER GOy 'bg;dl@a@ WBrpo Sidte

settled nmateri al etc. i s extract centr rom

the bofPBReYasd 5i° dHadke pedctle {ermentegl gros&ufﬁ%t frod is
accor déﬁﬁr&@té‘d[ airmo%gh\/\’@eﬁf@kﬁeﬁied fﬁo@%ttoghtié@ B)syof

the reactor % two. o

o T EReet b iy S ROy 2 e o srgitd (Fbugem B

Centrakesﬁrtéd?d:d’mﬂ'@r lralabtmpuamti:ﬁﬁ:ummt,l et (16.3). 15
10. .. fer nt.er spgglglly for .carrying out the

nethodC %ﬁ%ﬁne lzed 0 any one of.the preceding clains,

conpr i “sh@gsmtammen@bleméér tEntamy ﬁeemenued(gﬁqduar {5}
whi ch ﬁi@rgéf&ﬁ%q @htgs’ﬁ?&@& 26l 989%991 aﬂﬁe

whi ch has a gas or extracting biogas (3
. : openlngs dlstrlbuted along the reactor helght (H)

and/or length (2) and/or fermented,product {(5) is

extracted through several fermented product outlet

o5 -

30

35

openings (15}.

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

can be supplied through the iﬁlet openings (15).

3. . A method according to c¢laim 1, wherein the fermented
product ($) is mixed by a mechanical agitator (22) or

by gas injection (30.1).

4. A method according to claim 3, first alternative, 7
wherein the di;ection~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 throigh gas injection

hozzles (30.1) disposed in the reactor bottom (16.4),

6. A ﬁethod acéording-tolclaim 5, wherein gas injection
'-.nozzles (30.1) are succe551vely controlled field by

| field.




20 as well as a fernmented product outlet (15) for
extracting. fernented product (5), wherein a m xing
neans 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
25 " material (1) or fernmented product (5) can be

sel ectively introduced and/or extracted. 11.

A fermenter according to claiggl0, conprisingia
central conveying station (10) by which 'fernmented 30

pfﬁducha&ékheanaééoﬁiﬁﬁ?Qkﬁ@1%@&099Vhﬂ&ﬂéﬁﬂi Qgeﬂbnﬂﬁjected
(15) and. starting material (1) fernenteg pr oduct

(5) cartPE8usht P%‘Eiu@e%‘ldasqoﬁoélﬂltﬁth ?h“?%ﬁ‘gﬁﬂnﬂét is broken

openi ngg (ASrhivwherein the flow paths to and fromthe
openi ngs (15) can be reversed via the conveying 35

S station (10). and respectively varying material flow
préof i | @smglBod) aarerdiorgred. anyt heefef ndrt pngecedang orlains,
(16). ZRerdfn é“éé@fél?'?&aetrﬁ%io Qg”&é.o_l%' %Ecgkégt&ﬁ_ 11,
corrprlsmg an agl tator Irection of rotatlion
of whi @ﬁnéaﬁllbeflrféﬂ/éi’f@e@oéapmnglﬁh@ fodt frBAt kpgetor (16).
process via a tlmng 5 control or in response to

10 paraneters of fermentation. 13. A fernenter accordin
10 ¢ & -cl aPriihed ACCONHE%RtR ChaiBhboriifFedgi #ht bhe bottom
bl ades (48258)opuald apachoaxi(ak) ehd Qﬁiiﬁo@ﬁd i@oaé ofA
fermenter accorQ) ng.to claim1l1l éﬁ % re £
agi t at GRPSREF ex/52 1 o6 mehE R} ¢ Ko teaSprrigd Covar
suppor tedtoul botdr Isiddes tandal sigpuneinsiconedtsatch(that) .
by the buoyancy it is centrally supported in the 45
reactor (16). 15. A fermenter accordi.ng to any one
15 ofi0thelAciabmentky,t @specially for carrying out the method
acéordiﬁg.to any one of the preéceding claims,
comprising an .anaercbic fermenting reactor (16) to
which starting material (1) .can be introduced and
which has. a gas dome (3.2) for extracting biogas (3)
20 as well as a fermented product cutlet (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
25 '_materialr(l)‘ox fermented prodiact (5) can be
7 Selectiyely intrpduced and/or extracted.
11. A fermenter aécording to claim 10, comprising. a
o ' central conveYing'statioh (10) by which fermented
- 30 ' product (5) c¢an be extracted through ‘outlet openings
) {15) and starting material (1) or fermented product
(5} can be ihtrodUced as inoculum through inlet
openings (15), wherein the flow péths to and from the
Opénihgs-(IS) can be reversed wvia the gonveying .
35 station (10). and respectively varying material flow

brofiles (20.2) are formed.in the fermenting reactor

{16) .




14, wherein at the bottom of the fernenting reactor
(16) two inpurities/settled material conveying neans,
20 especially pusher plates (23) are provided by which
settled material is adapted to be conveyed toward a
central settled material extract opening (16.3)

di sposed between said pusher plates. 25. 16. A
fermenter according to claim15, conprising a

cl eaning plant for washing thezsettled material. 17. A
fermenter according to any one of the clainms 10~'to

1612mm@i@k&mkh€e£eéégggdﬂﬂﬁ &%aeﬁgim(ﬂﬁkn!ﬁlarEéﬂgﬁiglng an

hori zont al has a circul ar.

app.r oxiagdftatyry é%%/hn'@}m dilfl%%@ns%ﬁ‘ﬁ%ﬁt]\%epél fhigh can

- the | atﬂeeﬁ:eea§§edta\@rllﬂ1;cIﬂuéedfes_kléﬁaﬁﬁ drteedl @08 @ timing

hori zontal surface (1 di sposed t her ebet

35

5 the boRKBi oS6OLein AT 6P BREGPH Hg 28 ﬁ%m%%afolfon
t he preceding clalns 10" to. 17 conpr|5|ng a gas :
[ ction devic f or
fgirf ntp‘elrr‘lE C5CE0rT fnfgg C211“::? 1§ eﬂ‘%%lonr g]glgé m?]é% Ton
nozzlegeéaﬁbéylagemaﬁﬁange@ladeshézbdﬂt@Wﬁ@ﬂapth@ axial
_ fernen%hqgcggggtor (16). 5 20. A fermenter according
to clains 19 and 17, wherein the gas injection
10 nozzles (30.1) are arranged in the inclined surfaces
(46.4) a %@raénté: frdmitiel @@cemirmgut 010! 8kM 20, wherein
"~ wherein the g i njectiaon nozzles Qﬁﬁg E nin
verticaP AFLERETRRIGEE dofmdl ©b ‘ffrf‘e% tReq(22) 1is
sur f ac esappozeed Aorf esoBNts@eacand dif gjjln(én@h_ahmi 18ycH & hat
or ﬁ%eln %§m§ e gas |néfc ey nozzI (§9 A
are coRﬁl 8 P Leddr &F FF %§%¥)mﬁ|c can
16 controlrkedtor nefiendent |y of each ot her.
15, A fermenter accof@igg to any one of the claims 10 te
14, wherein at the bottom of the fermenting reactor
: (16)'two impurities/settled material conveying means,
: QO especially pusher plates (23) are provided by whidh
settled material is adapted to be conveyed toward .a
central settled material extract opening (16.3)
disposed between said pusher plates.
25 16. HA fermenter accardlng to claim 15, comprising a
cleanlng plant for washing the settled material..
17. A fermenter accordlng to any one of the claims 10>to
- 18, whereln the fermentlng reactor (16) is arranged
- 30 . horizentally and has a circular or approximately -
-réctangular cross—-section, wherein in the latter case
‘two inclined surfaces {(16.4) and a horizontal surface
(16-5) disposed therebetween form the bottom.
i&; A fefménfer according to any one of the preceding 

' clalms 10 to 17, comprising a gas 1nject10n device

(30 1} for blogas-



23. A fermenter according to any one of clainms 10 to
20, 20 wherein the shell of the fernenting reactor
(16) is heated. 24. A fernmenter according to any one
of claims 11 to 23, conprising a starting materi al
direct charging (32) 25 through which starting
materi al can be introduced after being, heated

—.independently of the conveyin station (10). 25. A

- fermenter according. to any o & of claims 10 to .30 .
24, wherein the fernenting reactor (16) is conposed of

seggents &M O abEBPSPRY tto claim 18, wherein gas
injection nozzles (30.1) are arranged in the bottom of

‘the ferménting reactor {16).

20. A‘fermenter according to. claims 19 and 17, wherein the

gas injection nozzles (30.1) are arranged in the

inclined surfaces (16.4).

10 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
15 the gas injection nozzles (30.1) are combined into

several fields (30) which can be controlled

independent;y‘of each other,

23. A fermenter according to any one of claims .10 to 20,
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 (?2)
1-_lﬁ25  _ ‘through which starting material can be introduced
| after beingjheated ihdépéndehtly'Othhe conveying
station (10}. | | | |

C .25, A fermentef'aécctding_to-ény ¢éne of claims 10 to
30 24, wherein the ferméﬁting reactor (16} is composed of .

ségménts ready for transport.



