10

15

.20

25

30

35

Apparatus and nethod for separation of waste material.
The invention relates to a machine for providing

woerganewoparticles, preferably substrate, for BSENDR007/000152

manuf acturi ng bi ogas. More specifically, the machine
is arranged for sorting, washithg and mlling the waste
in order to obtain ani ¢ wast e ,whi ch. has a speci f.i
BRPATATIS BAE. MREAR e PR ok SRS FARSHA
for providing organic particles, preferably substrate,

f r use in nufacturi bj ogas.. . The back rou d to
prgion Eelafestins mactibedar HEPASIRg reqi 38 rkbly

vsab‘s’reata,sfonrme patrenifdctirmgobiogas Mtbl@rﬂpsclf'ﬁhlelyoﬂlgana@me is
QA"i‘fan' 64 s é@ﬁﬂ b aghdmigsl aﬁ’d/ nﬁﬁﬁ%&h@ﬁva@’t@in"ﬁ%@@ﬂ #¥Coh® organic waste

of ten use Bi enents, are
AR5 o RanC s3ERSr SRS e RS SRS Bt o
frrpvidergrongenict reaticleai priefeartly sebstzate.cfpnivse i manncturirg biogas.
substrate to be sanitised (preferably sterilised)
BBfeobazkpmiung todkel imentiobds 2 desrd orbmnablaftavtilis¢ nyganic waste as
%ﬁigxﬁﬁ'te{@?if?&% ad YR8&. The BE@&E@?aﬁi’éﬂ&tmﬁmmﬂ&i by means of the
manyf.act uri subs

ARG PR B Bt pigA bR s CRUFER Gt af%“@ageci o fhp size of
tté@ tpmtqql@alad]m sdrae phgesi fugthsroeres theramallmlspbhg requlrement for the
tRBBIAE ¥E bERYN B e® (Frestebly Grertliselipbefdte beiakasears sibstrate for

e heavily polluted waste. It resenbles a
Inmgﬁga%nﬂglgﬁ%ﬁe of operation. The waste is conbi ned

m xed

i d
SR s oo AR o Pron R el B SRRt dm waste
wewe erisgiphesawhivhtmaty be enenfioned Betslare she pelphu *teéhmth @nd the
Qﬁggﬁggnwﬁgge will stay in the mddle of the tank
mhere It is shredded by the knives. This technique is

@B%hi §§n?ay| mﬂﬁm 8@ bh dsfi¥@ht Sca3ésNGRl i@ cb@talso handle
%V&? P:E

t
L2 Fodec iR TRapedOfr bERED The waste i
sapmshined withdsquwid epdynixed iepafankThow-viightyvasss suph asaplagic will
NG Siptdd! theh 8e Reth bV D) Hdadtdr vedsouibuthe heehbted wikaink to the

tl;})et 01?111 O%?es I%thWésQe Wlﬂ esFa]y i3 tﬁ‘é/ 8{1 dl%adfcﬁle tt'r{lﬁt?\gfg%retlt is shredded

tb»athefl@wss thes tresbw&a? & PensiNe @9@ hag adaw G sehflyaalue since a lot
asfliquié ¢y scted difringr mwprmctees i'Be tesmfday cetds haloaglfeas to how great a

r oAbk rd tielutdfra t@rﬁr efs ldxp %lr§ Qd\hcﬁﬁa{raﬁﬁé @leans that the

|nto a |ne ma res out t

SBigs Ples) Hadlhky %@teécﬂﬁa P isablant ot e pfor
tthansporteenis. it i s possible to prevent excessively

| arge particles frombeing adnmitted to the finished

pA @dueéntiobab miilidg machine bess feeelgueireve shdtrfetds the reeneaterial

:1%# tagéﬁt ?If kni§. aﬁqddsduc'éﬁe'ﬁa%e ré‘\yvgﬁat@f‘lﬁﬂt 1§gfgﬁ%dafﬁﬂ)ugh a rotating
T PF KGR e St ey 1831<BR) PR BTGP aRERicgas then pressed
bowakoogh a seram. Byehqyangtie dorteet dianreterseythedioles of the screen, it is

PItkitatd PRGeRt & okBgVly R4:@E PRt BYAMIRS a@hitted to the finished

product. The milling process requires finely-screened raw material. The addition of

large particles and non-organic material such as metal or glass in a milling process
will lead to shut-down or machine breakdown.

From the patent literature several publications are known presenting examples of
the use of pulping and milling technology in industrial processes in order to produce
biogas substrate.
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the use of pulping and mlling technology in

i ndustrial processes in order to produce biogas
wapdstie@ve. | n WO 2005061 114 a plant is describendNDw07/000152

treating noi st organic waste. The plant is conposed of

several stations where the organic waste is first

treated in a mll mhlch coarsely shreds both the

g;?)? d%%; glf &% ant s%? A ?orI {]éa%n% rﬁﬁ%g blfégﬁl(i wasta The plant

counter
i comagsec of soveial sttaﬁénwhpreo@p (PGEBS tvasireld Tirt vt in a mill
Wﬁﬁbl@ csmalychh@@m’tﬁit]ﬂ t}[Badj@‘achinim atidheéhenplbsticstin® arspdogfic particle

fésﬂieﬁl’c Ef)ﬂﬂng Eleg B?p defﬂf‘f rl’i‘l/ﬁf ﬁ)ha\%ﬁ&ﬁfg HEF bERE destroyed

rlcesm

g@e\ggstf, sh q) |C@Hi@m gjﬁt %‘rgam?gm}l c}h? Hull 3 fq%enz% is transferred
pamtumﬂ whwhrdmsoémmthapanmhetsammesma]ém pangcloat Tlomdafsolving process

V?’F lehfenfed W%dé%é ﬁﬁqﬂicgfb etk Qoain é@&ﬁgaﬁfb@teﬁﬁ&‘ at the bottom
55 ggg)‘%a? Fobl i i SRR 0T s TRt . Tn i

gwaddse (tlp@ﬂpmgwocmssi) thheniptwstsi wgisic grastniy grawad into smaller

; ah%lgi ¥nd ﬁfeﬂﬁﬁst&algggﬁé?ﬁtﬁﬁmt ﬁlﬁl}hfﬁﬁ%&eﬁgﬂlﬁéﬁ Swl‘ﬁ'l@ﬁee{v@f objects
X

1350 §° b et S e S R0PE Wit Mt PRIPA PR Bha® k)P, e

smaaniar@ns Wa9$f@rlleﬁé0 fheamaxt @ta“f@ﬂs‘ﬁlifé”@ eaiplgsiic yscreaned ogf by means

DFSCIceyw sepanior . 1 n WO 03092922, noreover, a plant
is described where it is necessary to add Iqu|d in

?%Sﬁbr(‘isg)gll@@@' Rofeo¥et, 'asﬁlﬁﬁtt 12 I¥sdtREBFRere |101stﬂ3:@eﬁlaf=5ﬂ{o add liquid
dPAY &g Qo ?q%q.}n & slalflﬁé{;&)g gﬁ%ceﬁ%llg{%}a? Blaagg a'gcﬁfgaesgﬁa air%o cgaducted in
\witages tah seveaglt ssatidng. Irne fingdstagstmgisturpés addesh angemixed;with the
hﬁ@ft@ dn YR héxtthreBE Sidistewasie Qﬂ@a@éd ediltthe hadiststerMonverted to

\H el(a:xau%frlrlg < ulgﬁl V@g tu%s{e tobn?ehlpoq ed %dg;ﬂﬂl% Bgiﬁn%ﬁhqg&ﬁmlsture

W Ol S
mm@hq Brmh@r@@mbe%mpwcbp% %9r28c1é§lgerefqre RPUiping process.
obj ect of the present invention to provide a machine
vhiscan elejacif efcthe pesseni inyastien tsproaide avnaphigehvlggh agrapufactures

&ﬁbgﬁssu%@&t@%th Elh[élh@tryr@@ﬂﬁs chhRniTaaRineemb e, CRP@AtRineAs capable
18 @as?i[éaia ]ﬁla%eé Véﬁ{%&:ﬁ%&%’]‘h&g egéﬁ ofu%g%llg atgg’lir? ﬁ% wast? Irn1xture fed
iigtosthe peadhane. dtisantrsgial advariegeneicthe riiléaqhmﬁ thqaf itjig npppecessary to
e£R9s die/ pAdkapRigfyemithe f(}it&bkﬁ@ten’@effbam.'i deposired ibefeanachine.

t‘ﬁ’:"p’%‘&%ﬂ?é Is %ﬁg’g‘?‘i fof %ﬁgﬁl)l,ﬁ%ﬁ}ﬂgg dut g{ﬁ( A€ drfes such as
PAedigss nbing gaf a@lw Remedtenised .rwgn Rdab aland glpsie

qfacksgingeeicr ound neat, netal and gl ass packagi ng, etc.
Wth this kind of waste handli ng, the separation of

tWethphRtihe 9f Masethandtiig t e sepahion 81 eheppladticihided with the waste
RE gbl ?%urg]{]}gl%g% 'ﬁn% 1{ iéré {ﬂﬁ{he? %bf:%t of)Ih oé}g%eﬁﬁ &Stion to obtain

I'nv

i %gwpﬂfc geparaﬂqva@,f ”Bé @ﬂﬁsglﬁ&v% @fhb@ent w@%@m the madipe peprding to
tthe ihention éntisorapsblabs handpabdi¢fendnthapet o g fdpddkegimgtsuch as

?1? ald Bald %%5@% i s%yrfehwgi af‘ ﬁtﬁa'na&s Qstf&% nﬁ(‘)lntﬂe sake of

sl lelﬁwsﬁil eyt ProdrasEieA STARA Ban éi%léEPP foghe Hendling of
hdasicsabdtat shcruld bk amilenstdod thhetheanadpd ofypwiection also includes all

types of soft packaging.

In machines according to the prior art, the plastic material is milled into small
pieces together with the rest of the waste. The separation of the plastic takes place
subsequently often in a separate process.
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plastics, but it should be understood that the scope
of protection also includes all types of soft

w@aokagiong. | n nachi nes according to the pri orPEr/NO260I®00152

plastic material is mlled into small pieces together
with the rest of the waste. Th® separation of the
pl asti c takes place subsequently often in a separate

ocess. The machi ne .ac kng. to._t ' i ' .
e amgahine G giRdn éhenla3%*?‘%%91%%?°§Qﬁééan%ﬁ%§?g jiRhfhe. This
meeehb that ihe mochineqeviorms seferelel theferstinng WiKpR gecording to the
600 Leli 46 hhAdlbh SyRTiForenastatian ohby dbedalyadiihéefoeming part of a

t.at | K ;
?aggeléﬁl%%‘f g% %ﬁ}iaﬁl%& %F ler.n;gi‘fegfgglﬁ?-faﬁtmﬁﬁgnﬁ@ﬁﬁle% cépable of

as explal ne er, The . te. Th
PrOdUCIRG ARERNIRATUREE 19 ﬁél%es%fébk%ﬁoé Ugt apPiogaT Fytrate. The
Qi @ANicCispid deli@sedab sapabeeostiph dbties fiomm tleorgenisi wewe and to

ﬁ%bggﬁfgﬁ%cgg%ﬁﬁhgo%&bﬁbéﬁr@%9 A8 S ATEH flrehes SRAMALR. In this

e organic st.e and to
FeriEFY ToRdER BediEs ST LBy el#ﬁé)&ﬁ%iws@ﬁis 4 BB i axe often
tnnigad tegether! with thesorganicexaste fesk mtqthepoathiserefers to
el enents of plastic, glass and netal which are often
mvkesl utiagehd eiachinehct trelingy wathe dnvensioa if Edndtmeoesshry to conduct a

%&@&p%r%\é\ﬁlﬁﬂxgusﬂnﬂar ' @alBEREBRA AF Q% &l ?Es, O WH2005061114. The

fnventl o I”s not . necessa t 0, conduc relimnar
S Thgt & 19 heairented izt (BRAEY il BPeis, s arenid Wod s
206E864d it sl -sizest partiblas, While foristgnt hashesareisspargpd from the

i i . {cEn AR aris38PAatolaEdM dtherfodsign Hedies such as
idr%%%mts:%s - SI 21213 lérgggl?tci cl es:d vs\,hi ‘Pe forei gn bodi esgare

Jugfal a8E8lap$-om t he organic waste and the plastic

material is separated fromother fqrei.gn bodi es suc -

b pamneRaTERREE SMARLE E ERETRRRIT B eCoP L pip odd liud

tsach s, fonegmnplen wateriis onddr tnechisyaithe decoaprpsitiepueiithe organic

de%g?‘rp ﬁgto .a{ ﬁgtaﬁféfﬁm{ﬁgle os%t. Flfo(r: 'i{l‘\gfé[\g@d'te ?@até@ I _&}éemhdftﬁne. In the
sition of i c.wast.e |.nto | .

;i’&P?‘FSéF%d%%CEIB?‘? i8] ﬁ@%&f&%ﬁ&%@&f el 0?}_%%%.‘%?&’.‘” 2

| decbhpopitivoaddbs onEwis Whsld and 1 Reme £REESFUBMask isdigated. There are

| i1y Bir@dfashndifl QR Rk if108d ginbe dy diipnie shdchare afcording to

t he. t d i . i .
SRS, D0 S RS ST GAREP s, MRS d e
 Fhomerbinsiapsra it he dueebey Tt Boi St R Ak et @ dhf greanic
ewastgys mixedhwithimajst White. g hiovking eids. dilers enothgewaste with high

| QYRR QB nicht PASEH AR ot Rid Rabte it hdlp o disyoloe gaadey organic
waste.i shmx d wth noist waste, e.g. cooking oils,

bVBHE B IOPAEN fast e with hi gh noisture content. The

noj st organi ¢ wast i 11 .he to dissolve,the dry. .
ot bfafieehingds de5ipng wiheriniabe. YR acnt AR P ofzafisqugte which
wivilhalso rionmalie contagr foraigndtodiascsugh s ptagtins.cneiah erd glass, is fed
i g Plewnkéricﬁ'o%qhé‘ OF ¥RbdrY I @RtiAteRi o O ¢hehdasistiraBersus ounted a

T

i motwwhichcra positianthgt Shsircuntferensnaf the shafy dhe gerl/tools are blunt

Wil i@t Al 8386nRP Pattdslalsolbéuned tiettiraney eTled stationary part acts
as the tool’s counter-tool. The machine also has an outlet for substrate, as well as an
ejector for foreign bodies. The distance between the milling tool and the stationary
part is adapted so as to achieve a milling effect on the solid parts of the waste for
grinding into smaller pieces when they pass between the tool and the counter-tool.
The distance, however, is adapted so as to prevent the grinding effect being exerted
on softer parts such as soft packaging, preferably plastics and netting/binding twine

for meat packaging.
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tools which are positioned at the circunference of the
shaft. The tool/tools are blunt in form A stationary

w@asor/1ie®o@l so mounted in the chanber. The st atPONEDRZ007/000152

part acts as the tool's counter-tool. The nmachine al so
has an outlet for substrate, agd well as an ejector for
foreign bodies. The di stance between the mlling tool

e L P ok R S 2 Sk T DYt st
gnixeditngethat i Swahbmbenitiis @@xmprefmlylyﬁm@g pestvigasinby movement
t (ﬂethE @Hﬁft aPl‘i’e (R 6re GOIHMdSSar s QR¢ millB@ ikt Shmes Faﬂﬁ@&@d/ﬂfe ,moist part

da ga&Hc gv%.ﬁ Zcrongrél?qtgs € %1ﬁ§og§1n§ «? %lrl]@ QF an?ccf)ark? &1eQ9n the
m@r&eamwepnasmnwgrtmdofrféwgn §rdien @uﬂg ag aﬁ% a%fneﬁ?é atill also be
kA@iupAniosrhdler FaeR] Tiee plastié alak@vdl Hgnpr Mélésbsihekeds distance
é%&,%ﬁn M CAPRR LI BIERRE AP LAy 's%ogltlgsfg)o%%as a blunt

pfrllﬁi?ﬁdﬁ]{i)e éfasmmﬁ@rﬁl therefore S‘é‘l’ﬁ&ﬁtla %’H@t%&%’{% sige eH%he organic
pazaits paftécles hdvecbdentmillednd hapegifictsizeatitbyt dre diswhatgegdhtough an
\ftieg %119\51@@@ ﬁfth%ﬁﬁé}?lﬁ@ £) étﬁﬁxl \@ﬁhtt%ogéﬁssé’f ‘éherigré@& bodies (glass
et bibish tfaé(FiﬂeS% e 87 Sirei %rspemfﬁgﬁ%mao patsfrough the

V\mhtletaFm(elgmb@hemnﬂa greatartsizeseadairein thermachifidie chamber and will be

F’Hdr%%d EPnl@le Iﬁaéﬂlﬁéitogeﬂﬁﬁxﬁhﬁthelpﬁs@fége bet ween t he

the counter-t IS too great and since the

t ?@é flﬂ?at?hc@ Bk RBEP&: an-EQﬁe gﬂeﬁﬁ%@ &A1 8L bt‘:ﬂ@ée%fijéﬁd 10 mm,

reta ﬁ]

plawttqtbwe%m?améy Blse rbréfﬁelchal cpendingan @FEY%{ a{%%@% be

ap®ceissd harlgediathine Bl distanoe hety thewdordda adyusttaide for example by
%r}bé‘lebaer%gé’ %E{Lgﬁ%d M stulahtarlg%rgéﬁr télzar‘%‘?f cdd6e @ h8ledNobBdip@Ssibilities

%5@3 ReRLEng %Vlﬁ%%gl %ng?fg‘ﬁax inechefayt E&f%ﬁ%lﬁ be

bpmhvatedovalth agqrieadiey o§ioods whivhi may he donaterhatigyel er unequal intervals

chidabeke spcumbdréndeefdhs shar.ged from the machi ne
together with the plastics. The di stance between the

topl oﬂﬂgt foE EhShittARAE YoRRd in'¥hb |boﬁ6np§6%ﬁrbf5h@ﬁﬁcﬂfﬁe
r.sltzes may .al so e ?dl%(?t ﬁpTh
 RurthSmoter s REBGF RRrrED IDBIGPH O SERERIRY AESYRChouel There is a
Thebliti sjairementhat Herteb gasesubstrate] uupartibleesize groudd apfptxgeed 12mm.
bThfggl% ugl?ghemb @Qtlif%&(r}g}eﬁﬁghliib StigB n]?admw @he:sli‘éﬁ off the ©@Bnings in
| 1 £S or us

RIS 1R PRy PR AR £ P, EPe) ERY plass, which
berepgroviidivpl imfiotpartaclps of amzwh@fpemdﬁéh% it@ Iﬁa spetjargytgh the openings
| ﬁP@k%@rs’éh fAvak dﬁchﬂfﬁ@dﬂﬂou tﬂ% vadl&, Bhowll] bitequently sink and

Ch ST hallf 1A huecl ORIl lankle

m or ron O

st ks oy e e Gof) o i, AEmEEndsS PR d0feTEh bodies will
r densilomrfdhing tipathe chamben Jhés wilbstopahe proqsas friogl wosiingand there
Sﬁoélﬁééd%tbrsaq@ﬁﬁ %elé’d'ﬂ'gh aHai '8mose Whé Sdreitn Bolieali Sfingdrtant to

t ﬁ%V @F?g;?l%go &%}yvasﬁ c},b%fh ore n%ﬂleé%reo g%r%&?ed?(ﬂﬁnélﬂgg tHe9 are destined

4fcza"nrthemmmeaﬁ ifhasisa waghiag Papeesy s ioacigp bioﬁtf‘é “Will become
p%ﬂyl s#HckS a8l defffduleotthallepBoieddhohiie ant @npaesmehrabigbons it is

aleso AWREPAE18%0 retain as much as possible of the organic material that is valuable.
Washing of the foreign bodies is conducted by means of nozzles which are arranged
for introducing hot steam into the chamber. Furthermore, an ejector for foreign
bodies is located in the machine’s upper portion, preferably placed in a side wall
immediately above the rotating shaft.
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in the screen, will be discharged through the outlet,
but will subsequently sink and be deposited on the

whoetram9ed the succeedi ng treatnment tanks. As REENO200S/000152

added to the machi ne, a dough of organic mass and
foreign bodies will develop, fidlling up the chanber.
This will stop the process fromworking and there is a

”@%ﬁ%&he RrSR8 s ayRae B vAR0et SAE H“gﬁgélgzéfﬁ%ﬁ fiPdbe machine’s
Fgr bestopieed; vdhilesthe shafi seridtiies o rotiam dtotistaain tsrdischarged
Ckﬁﬁddg'hetﬁe herzIEsWAtBing the i fIIE wakVel S19eK oR thiRaéiRE bodies. The

Avseas ff h‘f%ﬁqgc! foattd 1?@%&1%@8‘& kﬂmﬁgﬁ Al oultfet ka?et n%l%@{ Adkrial

%Wé in thg ghimiaes TaHSTP 8 MOVEmPBE 0 ﬁheébaﬁ@eﬁ iggxpelled from the
p&gs&tbb’t@eﬂfer twith fargianibodisatod] é.gl mebtant lasalwidbh @ave a particle

‘hﬁg ls\(/\llh 01586 t0hE 'dg&hgg,%'dqﬁrdu%hctﬂg gﬂﬁéteﬂ(eﬁ%e 5‘%@ sAbstrate.

are arran nro cin
i &e

|
| THeomarhing jesRsBeby FRPHRRS <5 therg orsI B?edf f§r @?@Hal control.
bodlitlesoutside @ dh& efjectorf Wh1c&mnduy fre’' exampipebe pothei form of a flap, a

pde%fl@e:' 1§ %ﬁrﬁé@&e@ou&t aleswgs@e WY krahgﬁfﬁfj itaatx@algy tvx?%gtﬁe fnlmhme
et & GRS %9 S A RR0 S “geEharbe:

i.s stopped, |Ie th contlnues to rofate. )

ST hemVPRtien W &P@’e‘?ﬁ ??FH by meaps 95 pe Sxamala iy %%odlment of
ahgamrentioastlidcls iuidlkustratetilie thosatediohrd koavags, ihhwehich

washed-of f organic waste is discharged through the

orugl els a pheppitaat viewtagehbewithalvoaliffetbnt SidehgewhafiRrmachine

%ICBIQM\E tcjﬁﬁeqﬂy&{{ﬁ;ﬁr of the shaft and is expelled from

eeJ with foreign bodies of, e.
n%lﬁa? %S&raéqsgs%e%aﬁnéhr%labéh%nﬁ ﬁm?ctogeﬁxef &IE%VI%OE pdetail of
|the geachmebe di scharged through the outlet |ike the
bi ogas substrate. The nmachine is thereby automatic and
tlhehe figardshemetidne 1o iihegeitddfor BBAUR, nsilliig #1d wekhihfevaste. An

qw.a%:p %eis %fr?\tlﬁgc% ?i ﬁl%ttgf) gomncgf ﬁg@)ﬁli %{lnee @mgeef I%? vJagiie such as

ce 1 s noun

veag%a%dq@m qrgﬁglﬁdfif%stef fméwﬁvlt \ViRksigy hadiga spsihes nlﬁa%&m ing
i tevimeyphatal, ghesss @apé otloer paskaging erk ﬁddntmtrhaﬁnﬁahél 2gb ahd interior

a93hiber Eﬂb? tﬁ?iﬁ%@fnn@ nIn"‘fh'e'mt%ﬁWf &S h@@ﬂtlﬁﬁ '4913 Aounted on

e.lnvention

an e
VHER r o b SPTRALROnaL éﬁln&ffé{@\l@ﬁé‘éﬂg? S erﬁpge of the shaft
i4 Thephrf deistdriven\bhyewmotereltthard isimhéurtted odibebengnt 1. Sildemachine

vk %Nﬁhé%f rbiRedBAH A 8o @RERIIH BITE sha¥esitBYENtd eQij'ustgc'l Ea such a

"mwea?l%ﬁ@fwrsfw 3 dignge to e Bttt o This fibtance gy vagy. but a

adistandd ¢ieS-10men will bstprefesngdf She shaft’sigol Jrisl Hlimigi pe. On

vs@s@mxﬂ%f\mtsﬁape%s Woll &k €he distanlE &Y ﬂcée@blﬁﬁterttbslh 6O0fBere is no cutting
SucC

Rafest B0t HplTRER B8 RRRAT4IRR: sl i E Bepad between
dbetrads amdatbf: icountsrhenlrfy Wedteef diftarant kigiasee rgamigrvaste,
nﬁ@thla@idwgla&r will ebréfoEobe Boundtakigt@ sihallehsietdt! & fidther

{TFDI» r’%lé)% gﬁr% ﬁio%@agﬁen%@ioh%% th@gxeéalni)g w‘é!{@%@%ﬁe %hﬁnber 3
bemg filled with both wet and dry organic waste together. By means of this mixture
of waste, the moisture from the wet waste helps to dissolve the dry organic waste,

and it will not be necessary to add additional liquid to the process.

The distance between the tool 5 and the counter-tool 6 together with the blunt shape
of the tool 5 permit packaging such as plastic, twine and netting used for wrapping
food to pass between the tools without being ground up into small pieces, thereby
substantially retaining its original size in the chamber. In the bottom of the chamber
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whi ch are attached several tools 5 at intervals along
the circunference of the shaft 4. The shaft 4 is

waleoozagoohy a notor 10 and is nounted on beari nBST/&D2007/000152

The machine is further provided with a counter-tool 6.
The shaft's tool 5 is adjustedbéin such a manner that
there is a distance to the counter-tool 6. This

B SrCE a7 St S arted iyt SRE phnts T o iR ftes a size
aeefotably bétviden gmyhapd 23mmel his asroehe it TEnie particles and

%?éiéllt ﬁfd gl@ﬂi Bticlebovtech §reﬂﬁlltédttbla’lgz£ﬁlfa&dﬁng)ﬂte sizd tiethe

ﬁgglglélgs brg sfcreetnh 1}1 %regfﬁe r}f% t?ﬁéiﬁfel <ﬁ§cﬂa? écflt]%ﬂ‘@g‘ﬂ £n outlet 9 to

0
\wigege tenkel Groapdrip W?ﬁd@ds@@w Rart %ﬁ} pel;pélttglrhem to be
?}iaﬁise@tﬁﬁﬁlgwmé sérhed vamﬂléodOQSQtKangetﬁt}upuglnﬂm @it bed sink to the

RiGGESs t’ﬁ‘e Swf&%ffﬁ{a{‘ﬁgnt ribution is nmade to the

frag ne ation e organi c waste by the chanber 3

t% {glgﬁ}céq!‘clhll 2&01% Iﬁlﬁé%twﬁﬂ QVag{ey afl fagaﬂhﬁla\ﬁ@ﬁ b foreign bodies

illshuildeus Hbflbﬁtqliém\héb aggrealbah Figggh 6f ‘éﬁg§§’(ﬂ Pass ﬁ%‘e a?@aratlon of
QhEGANbAtiWRSIrganiantadstwill 1d longer hmctien es séfigiently. aticthis point it is

%%gés{shlgﬁt%gelrfogﬂ% %gﬁ%&dﬁoféﬁ%@?&es fﬂ%‘f’h ﬁies&étﬁfb%r b@eth‘Feecﬁe waste

unt er

SotRE wiegitisnes Hee sEmLy 51 Besisite b%e F iﬂu@*ﬁ ?f& Stopped. Hot
mltwrt isaddedito meammmmgghmdzlfes)ﬂ Bwapcpnnrs gfflostesn the organic

1?3}6’1@&% taﬂﬁ fo%gdso&‘i‘thfb%'gh the| bﬁﬂe@ ANHe UPmb Rinfe the foreign

pl ece substanti al | et.ai ni ng, i
g):‘a%tﬁsr?% V‘@FE@ elgan ﬁ‘é%&'ﬁ gmpgpdmgﬁ ﬁr&ﬁ%rot{? (]3%6%? Ttthﬁ ghaft continues
dhaotatr whie It]&‘th@’lbﬂl‘ sstampents pre W@Sb&ﬂe@hg shaft’d asetatipon gauses the
qeﬁfaiﬂi dg for@?g@lfb&ﬁth@ Blakas, w@visé Zrﬁttﬁ)ﬂ§fg¢£s@bh&tdbeét\t\@¢d5bated in

en

Ji eFenae b thevse oG orcn EC T drt [ Sur iR partion of he
rhi¢hane. o this stage thapbmchg; qqheevgdzbatdhe ph@nb@relﬁueﬁg%wrir?f foreign
tHIR1i &C Mae RhahbemishBéRafibeaghi tdadlyas rededvalivashdoghdther sorting
thrq[ﬁ%? an, outlet 9 to storage tanks. G ound-up glass

E particles of a size that permts themto be
passed t hrough the screen 8 will be discharged through
the outlet and sink to the bottom of the storage
tanks. As the machine's chanber is filled with waste,

an accunul ati on of foreign bodies will build up in the
chanber, as well as a dough of organic mass. The
separation of small-particle organic mass will no

| onger function as efficiently. At this point it is
necessary to performa purge of foreign bodies from

t he chanber, before the waste sorting can continue.
The supply of waste to the chanber wll then be
stopped. Hot steamis added to the chanber through
nozzles 7. By neans of the steamthe organic mass is
broken up and forced out through the outlet 9. At the
sanme tinme the foreign bodies are washed cl ean before
proceeding to further treatnent. The shaft conti nues
to rotate while the chanber's contents are washed. The
shaft's rotation causes the remaining foreign bodies
(the plastic, twine, netting, glass, netal, etc.)

| ocated in the chanber to be thrown out through the
ej ector 12 in the upper portion of the
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machine. In this stage the object is achieved that the
chanber is enptied of foreign bodies. The chanber is

WO b@razdover again ready to receive waste for fERET/NOR007/000152

sorting and treatnent. CLAIMS 1. A nachine for

provi ding organic particles préferably substrate for

use in manufacturing biogas, the nmachi ne conprising; -

an intake for input of noist and dry organic waste to

the machine's interior chanber, where the organic
widsaABMBay contain foreign bodies such as soft

packagi ng, preferably plastics, netting and bi ndi ng

tlwi ne, Aasackihd faproetdatg arpdnil Iaas’ecleepoef@rablmsuhsﬂatq fog use in

shaf t Jngﬁ@fa@@%&tag sctal?mgeme@oﬂlmir@ed with at

| east one.to

the
ci rcunt & gﬁ@e’« for Thp %fsﬁ’é&tgis chryt 955??’?8%?%6 e qgechine’s interior
bl unt clteager, whereshatborganie yastgrmayeentaiadforeign thedies such as soft

c hanbe]!Sack‘ﬁ@ﬁﬁgepiéf@ra%lﬁfﬂgt@ﬁ‘fkg)rzie@ﬁ%taélgodsgﬁlﬁg thvglf ta_@ ®4:rlllsas metal

counter(#g?. - an out
ej ect of *6’:‘ 1ﬁgt;n bodi es, the distance between the
t ool an@lmtla‘enssha dovatsd indhe chamher a1d proyided wiiagt least one tool

per m t §hahks lpokit@ned hetie difcubefermb oY etk dnft, kit wwadtels having a

solid or grinding up into smaller pleces mhile
t he ex?@lﬁfﬁb %t he di st ance prevents a ml g effe

fr om bep ftgtienamt ragt Bwupkd indhe ehanbes W@ﬁrep*éﬁ%at%ﬁy Rart acts as
pl ast i g®.todl’s Aowmehidwd, according to claim 1,

charactgﬁ ag&jbpnhhgapggﬁﬂg%stance bet ween t he t ool
st t

and the e nd 10

b ad] 4% SISEIOF 18+ ToreraRchdies. S O BPRG DPg s Fod e the

cl ai mesthtidnarg parlsding o ediderthathzrmitse mibing efifeet to be achieved on
locate rr?l Ala gy her ak't@ﬁﬂx? 1ndl1ﬁé%ﬁa\ﬁﬁ{03srﬁé19é}§blé&@ while the extent

circu ren accor

one of ° CﬁFtﬁP‘f&PrfvgntS@HﬁpHEg S%egteﬁo@n%et“ﬁ%{? *¢he d'oh b2 wastes
outIetsdﬂnrpmﬂsbedhpapkmhbes is located in the

machi ne's bottom portion. 5. A machine according to

ane ofAhhedﬁhahmnnaﬂénnaﬂanatierised in that the

ej ect thatr%teEQé'cﬂ cﬁ§tah§e bAGRES thd ol Bd Eﬁcﬁhﬂi‘@naﬁy part is
upper ortlon era |n a side wall
i medi ‘?té?‘fe;?na? Wén PB%&{)%Y?R? %‘ﬁﬁsf tgbleg A machi ne

according to one of the clains 1-5,
3. A machine according to one of the claims 1-2,

characterised in that the tools are located at equal or unequal intervals along
the circumference of the shaft.

4. A machine according to one of the claims 1-3,
characterised in that the outlet for milled particles is located in the
machine’s bottom portion.

5. A machine according to one of the claims 1-4,
characterised in that the ejector for foreign bodies is located in the
machine’s upper portion, preferably positioned in a side wall immediately
above the rotating shaft.

6. A machine according to one of the claims 1-5,
characterised in that a screen for separating particles of a specific size is
located above the outlet for the substrate, where the screen size may be
varied between 4mm and 25mm.
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characterised in that a screen for separating
particles of a specific size is |ocated above the

wourd7ardhor t he substrate, where the screen siPET/NORIA00152

vari ed between 4mm and 25mm 7. A machi ne according to
one of the clainms 1-6, charactdérised in that the
chanber is equi pped with nozzles for introducing hot

steami,nto t.he cha od for providing
of-gani & Barking Iaggorabfn@ft&%lfgtgts Bgﬂ’inélle&f or use in
manuf achamtteysed oytet therrhembee id epdppead whhinozzlewifet introducing

and dr yopst8aRniistowas cBa®Bst ai ni ng forei gn bodi es such
as soft packagi ng, preferably plastics, netting and

bg.ndi ng, £ WG, fof r(W?Jhlng%? |art?d" n}nge?e%%ly%%s‘vrat'esfor use in

fed into t neS|ner|rca he noi s
and dr?’a&?’l Hﬂr&n&/\i&&gé&are m xed together in the
chanberharatterinekimidrapr ef er abl y bei ng perforned by the

rrLD?/ Ie g‘é‘ DindRdt aInﬂQir? Rabdnic Watsféecdf@ﬁggllgsfo\%l”kié %oﬂ?érstsﬁc@ h&soft
Shape. B a TS RIEHES Al BAHE R Re, s welllhs metal
rot at i Aad gleas.tete. it feddnta thg machineds srteiposhambesar t

nmount ed thdmbe afd AMPEFgandWanb aFemikel 1R er PaiHe Hamber, the

the orgap, o pERLSIS Bao el?e‘%ﬁo%rﬁrgbetd%ydﬂ\kgﬁoé’ eht O'%%Elésalalfp

organi ¢ pa
sof t er - fher vasteseelidapts ase pulied ket jasgt ecmﬂémé tp@l Which has a
m | | edbluntshapehidaistm@lrtyd oRtled cirdudeferertiead,a rotahigishaft,

t he or C
S ek
in t heMPATtMEHEOT t§e ORZamdt MagteACRTi IRyt ¢iseq zﬂ%t e solid organic
f ur t hepatihgprinshe ghahbere svheor thel vedsste’ sgoﬁaﬂparmmchmg plastics,
the noR:@hgad Grdast Silldy, tbnﬁs&tb@amfan rE0Ra% afetueélkéed in

ts[]g:;)p;ed w%%n%ﬁ%gﬁgfo{ W\/\%?t et eSt arﬁd’{ln%lalégle% S1p§01 10 51ze tfxey are

di schadipebanghd dughglmazmudst ]momdeded theintakbinehanber in
order to wash off the organic waste stuck to the
f%r ei gA methiod accemtingiongainn 8t fietlehaoherising dthges for cleaning and

VVaShedré}ﬁ(ﬁwHégl?é‘h&n B@g%a&ﬁcwg tglﬁffﬁ@ eghdehrough the

Int emachlnels

out | et provi
opened hara‘?[ﬁ854’£ t:ﬂﬁ‘ ng foreign bodies follow the
shaft' stheosoppbnef waste do thempehined dhambeg ks sthepai, ect or .

- the shaft rotates,

- hot steam is discharged through nozzles provided in the chamber in order
to wash off the organic waste stuck to the foreign bodies remaining in the
chamber,

- the washed-off organic waste is discharged through the outlet,

- an ejector provided in the machine is opened,

- the remaining foreign bodies follow the shaft’s movement and are expelled
through the ejector.



