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WD 2005/ 039775 Putresci bl e organi c waste treatnent
Field of the invention PCT/ AU2004/ 001460 The present
invention relates to a putresci ble organic waste
treatnment systemand nethod and to a system and

woneilosdssf or producing a feed source for progdyQiuBE /001460

bi ogas 5 fuel. Background of the invention Waste
di sposal units are used to conm nute putrescible
organic waste into a slurry or pulp for transport
away fromthe point at which conm nution occurs. In
donestic situati ons, the waste disposal unit maybe

| ocat ed acen Kitc 10 where food
is prep €3¢ bPePfSEQF%"\?i&ee*@%éﬁfﬁe@ units may
al so be used in industrial applications such as in

Ffﬁi&%ﬂﬂfﬁﬁ%nﬂﬁﬁm eens, hotel kitchens, fruit/vegetable

ops, courts, hOSpI tals, fast food outlets,

clu K

oL e S U TREIEHy o UL LB sl
mefhde dndso a sekidnh vad snetiedrier modumingt a)feed anspofd ptddecing biogas

slurry 15 down a waste |line to a waste outlet, for

kanpl e a sewerage system The resultant product

transported to the waste outlet is.substantially a
Bagkanaundefithe ipyadiodent in the waste disposal unit,

the waste pulp is usually elimnated by disposal in

t he Westerdlasgesagmsewp ushié e lsgmminsie patrasgible g Eifo AT dito 2

slgmjgaté)s pt?&% ﬁg?}{mﬁ%%nuh{ cglﬁtegtt %ﬁfl ! -11rn .H ﬂnt&gurs In

BYE s™ho au
dSHRdtiE ﬁkuaﬁ@ns?th@ RvabTB disperalunit mdy bedb@redradigednt &)da. Hltnhéd girskharea
t he putrescible organic waste during conm nution and
wherp&eodinpiepareds o strong possibility that an excess
amount of water may be used in the conm nution
pr odesgsr sq%ﬂﬁ wastf dieppasl swits mayielse be vred imienyial applications such

2%3%@?1% tFFd’Ffﬁ é?lrkgtcg@n t/é’e&gﬁ?lg%g bko%d %Qﬁhs hospitals,

fabiob @ HEI1AS, R1ubE gﬁﬁérfés\&ﬁ@ts@ei‘rﬂarﬁam@halg emtszaie sﬁa:t m to seduce
that a pot enti al ener‘%)é/ source is not utilised.

thsuwﬂsr@go galurmiand &aiga it edgspedalizery rieanhipeas dp fransper theshury
avﬁ%gr\g Itjeoﬁne bl 99884 oﬂegqlﬁis eﬂ;a%lljg@gustew 9%sm%ﬁﬂtant

can used as a source to ge erate

- preligs transpoitad to Teavasieutletds subktamtiajly pliguidct may then be

further processed for use as a fertilizer. At the tine
of V& fdritRGtmehiin $hd wask dikogl vhitshdeedle pulp is usually eliminated by

disposal in the sewerage system, thereby increasing the amount of waste that that will
require treatment through the sewer system. Furthermore, there is no automated control

over the amount of water requited to flush the putrescible organi_c waste during

- comminution and hence thers is a strong possibility _that an'.excess amount of water may

be used in the comminution process. This of course leads to wastage of scheme water

which is environmentally undesirable and expensive.

A finther disadvantage in disposing putrescible org_anic waste in sewerage
systems is that a potential energy source is not utilised. Biological waste can be digested
in anaerobic reactors to produce ‘biogas’. Biogas is about 60-65 % methane and can be

used as a fuel source to generate eleciricity. The residual slurry product may then be

further processed for use as a fertilizer. At the time of writing, this technology has been
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WO 2005/ 039775 PCT/ AU2004/ 001460 2 inpl enented by

Bi ot echni sche Abfallverwertung GrbH & Co KG (BTA) in
22 plants worldw de. A problemfor biogas producers
such as BTA is that the biol ogical waste feed

woodsieetred for the biogas digester can be comsaanmcabreh

wWith inorganic materials such as plastics, cardboard
and ceram cs due to the inadvertent inclusion at the
poi nt of collection 5 of the putrescible organic

waste material. Any discussizon of docunents,
publications, acts, devices, substances, articles,

. L [ ' S ol it r;
il By Blordefisc bR QI o 0y AR 22 Hlas
vadidaddet A ppoblent five biagasqmodurerscuclbasBBA fsahattthebiplogisalwaste feed

i nventjon. Any such discussions are.not to.be .
calleielsioe i bikghs, e O o CABBAIE it ARyrBR Berigls fich
pld3GesPEdroariGn@ Edrarkids @ue € thefiMdRREAt iAdIndiditat HTPHRR of collection

general know edge of the relevant technical field in
of dleguireniblewrganis wastshwrlead]- fi el d of the present

invention to which it extended at the priority date

or dAngslisofissivh eof ploeweatts,i pubdicstions,. acS, drvicss, ehibstanees, articles,

s oot s TR i SRR ooy oG B e o for
1Y solid QBB bSloMovide £ eBRicRMAN KABEs YoH the presdnt iviation. Any such

commi‘nution neans adapted to substantially conmnute |
dirgessions irb et to by ardetstand Asadmigsion of pibiqst spiigrwhich fygns the prior

cqQmmi nut.ion _uni.t bejin ' .
S0 5 a2 S oA R (OSSR Bt
rElRnrt6 thel tb@michloiyld &t the presbmtrinwationm® wifich\it ertendadpapthegdiority
20 to the comm nution neans, wherein during .
detsertlaienafdhe povsend inySEYGMe Ul ar anount of putrescibl e
organic waste, the control neans controls the
Syuaimary of e ingemdionsuppl i ed to the conminution means
such that a waste pulp having a predeterm ned physi cal
char lct eirststspect,i-the presdut éulvention grovides red puizgseible, onghc waste
u%r esent invention provides a systemfor producing a

YR SYSIEB GORRISfRS  bi ogas fuel production conprising:

a conmi nuti on unit ipcl,udi ng conm nution ans, adapt ed
to SHSOEEHRYlgR| Yt SRR 8 FHRYI08 IS @%&Hi to" lStepbaly
cgrgﬁl%u‘?e Me?%ﬁlle Wrdahic i8e GRITM Bl QitrdiRhd cORmifition unit being

apted ' to be cohnected to a Supply of water;
adapted to be connected to a supply of water; and

2 conirol means adapted to control the flow rate and/or volume of water supplied

to the comminution means,

wherein during comminution of a particular amount of pufrescible organic

* waste, the control means controls the quantity of water supplied to the commimution

* means such that a waste pulp baving a predetermined physical characteristic is produced.

In a second aspect, the present invention provides a system for producing a

feed source for biogas fuel production comprising:
a comminution unit including comminution means adapted to substantially
comminute putrescible organic waste into a pulp slury, the comminution unit béing

a_dapte_d to be co_nnec_:ted toa _s_upply of water;
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WD 2005/ 039775 PCT/ AU2004/ 001460 3 a control neans
adapted to control the flow rate and/or vol une of

wat er supplied to the comm nution neans, wherein

during conm nution of a particular amount of

WOR0s108%e3 bl e organi ¢ waste, the control nMe@TI/ARMUNCI4E

the quantity of water supplied to the conm nution

nmeans such that a waste pul p having a predetermn ned
physical 5 characteristic is. produced; and an outl et
conduit for directly or indi3rectly delivering the

waste pulp to a digester for producing a biogas fuel.

I N ag bhitfol nREReRkpted BoREE 108 Hol R Ehi/BP vl ol §8teR supplied
met hod of treating putrescible organic waste.

te ghg corginhygtiot anegnse ydhetsin foriss mermeinwting of paparicalar amount of

amount. of putresgi bl rgani te. suppl win t
e bl Gerefoliefs i Sl Palk SorfBide Rl of Wt it Bha o e
cOfiition 2fdansC @idhr @hak | NOwhste phlpWhavihe Anstedstertiiod MPhysical
of wat e_r_sup(gllpi ed to the particular anmount of
cherpgteristie i psodyeei ARt wast e such that a waste pulp

havi ng a predeterm ned physical characteristic is
apraytiefcenduit Bor| direetlyt oningimeclspédivering thepwestenelpi ta\ledigestas for

pgrdgv.i deg. a tlhod for producing a feed source for

i 85%51 {?g?sﬁ?bducti on conprising the steps of:

conmj nut i, a defined amount of trescj bl e.organic .
west B 8 I gech G BIeEn DEFIFIR RRf et pad 6F SeAe piirescibl

oBalcSvakie chlpikiBhstislo sl urry; controlling the flow
rate and/ or volune of water supplied to the particul ar

e G gk g hel 2
out poppiegiend o e B‘theg&iglﬁ gﬁﬁ%ﬁ%‘a’%@& phbilc b Bl S

et St 505 PSS VAR RLEI AR i oo

of Pit:&Bible 6lgifié tstaREHOthal AREEst® bulgeiSinki £ redaidintiied pigysical
aracteristics. 25 Advantageously, the putrescible

C
charepigristic inpsediceds eat nent system furt her .conprising a
.receptacle for receiving waste pulp from said '

c onminraufoidin aspepts the whesens imyvengioh groavédse prragfhed fos pragueing ia deed

TR

comminuting a defined amount of putrescible organic waste;
supplying water to the puirescible oxrganic waste to produce a pulp slurry;

controlling the flow rate and/or volume of water supplied to the particular amount

_of putrescible organic waste such that a waste pulp _having a predetermined physical

o characteristic is produced; and

* supplying that waste pulp to a digester for producing a biogas fuel.

| Preferably, the pi‘édetermined physical characteristic of the waste pulp includes a

predefined moisture content, density and/or range of densities and/or flow characteristics.
Advantageously, the putrescible organic waste treatment system further
comprising a receptacle for receiving waste pﬁlp from said comminution wnit, wherein

said receptacle is in fluid communication with said comminution unit.
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4 Preferably, the conm nution unit conprises a chanber
for receiving the putrescible organic waste and may
be positioned above the comm nution nmeans. The

chanmber may include a conical wall portion extending

wonediosd7ty i nwardly and downwardly toward POE/AU2004/001460

comm nution neans to facilitate delivery of the

putresci bl e organic waste to 5 the conmm nution neans.
The chanber nmay optionally include a floor portion

which is noveable froma cKlosed position to an open
position so as to allow transfer of the putrescible

Or JafheforddBStBe donRihbiiéh GhanBempli®s tieche@bE it kbiving the
means. Theé floor portion may include at |east two
phitresciblenarginiv wasis e talgbe pefiltianed abeevihie ¢pypmipion means. The

i v.ot abl nnect.ed tg t r Ml -0 - ' f
B B e8P PGyl polfon SRR LR A RPK Bl sonfFerdty
1BRS HeQdmBMmAon nkahdot REilike eliveat oftthe puttestibR drgdniowaste to
fl oor nmenbers extend downwardly into said conical .
thenomnpRptign @eals ow t he passage of putrescible organic
waste to the conm nution nmeans. In one enbodi nent, the

 wast Bhet shemberemay entionathy ineludechr flowBortioncehish jemgieahly from a

s arranged so as t t ] ' . .
BactpsEph RiASPebete S 2% 1R Bk e bolle ormpic yasto
oD ciREREfoIheéErhifuEot hieasd ThofbdripottionPnaf incladd at l¢aigwo
wei ghi ng neans is arranged so as.to asure the weight.
figpr Parbes SFBNIRGRIY OWRRTY FUANUADY FORIcapE MEFetagng

i st Gl }
oS 1 88 R o LR, SOBAL 1P ki b o
acarod sudh ithen thees dmsisiroafiodrangmieuts exersl dwvatveardiy lingo Isaidicagjcal

s bl st g P oL Bl RGOt bR Bspmgon means.

organi c waste, In another enbodi nent,_ the

wast.e . g
t r e a¥on@iet onalpdingsal. 1ihe PHiste EEHPFNt Vg SORTiSesed Neighing

-nlie‘ra]ﬁstagxgﬁgeﬁgbngée : ’Qie%ﬁ:.:]ﬁnla Bl igﬁt ¢ It &SierEan WA 18 tieSkBber

herein t vel of putrescible )
wheg aini fBoowarntmbers aienidi  afdsod pofitiot Prafiorabiyt thofweighing means 1s

B ot B o Ul R e

O BR RS oS Berrs2whilsPinRhO E14S&1 pRRiONARILR: RétbibRath GankiBeof water

predeterm ned physical characteristic is determ ned,
sippliedriieirthe ofommiinutiont wesws I5p easo fqModuce s easte pulp having the

ferahl y. the comm.nut i o . | AE! -
o b AR b B A g

| ofdatlic ag@MMuUNi cation with said supply of water. The

conm nution wunit may further include a secondary

wat efy Anfth&t erkifRaRicRE tRelvase tBSnRA Bk MAk&compPlisthy b Gensing

:_means for determining the level of putrescible organic waste in the chamber, wherein the

level of putrescible organic waste is indicative of the amount of putrescible organic wasie

in the chamber. Preferably the quantity of water supplied to the comminution means so as

| to produce the waste pulp having the predetenmined physical‘ characteristic is determined

by amount of the putrescible organic waste.

Preferably, the comminution unit further includes a primary water inlet located in

the chamber and in fluid communication with said supply of water. The comminution

unit may further include a secondary water inlet located below the primary water inlet to

ensure that water centrifugally flows through the conical portion.



10

15

20

25

30 ensure that water centrifugally flows through the
coni cal portion. WO 2005/039775 5 PCT/ AU2004/ 001460
The flow rate and/or flow volune of water supplied to
the conmi nution nmeans is preferably regulated by a

wWOoewasers val ve which regul ates the fl ow r alP€TawA#081001460

flow volune of the supply of water. Preferably the
system further conprising a control systemfor
controlling the control valve. Mire preferably, the
control systemis a progranfrable 5 | ogical
controller. The particular anobunt of putrescible

Or 93fHeGloWRatcmaABY IHQ voRead wat€ HuplRg té tHe@omintiRution means is
control systemby a user or alternatively the

preferabiycepelated e pentel vaive Whicki pglatesy e Hpw ratgged/ar flaw volume
t omati cal | Ler ' e t sy st.e
of Bt PO s SRS, F bRl Lftorie Lt [ Bptem for
cdrR@lERTHE BotitloD Ralvd, OMbRAREIdrably, the Sagen] afsitrhds puprpglammable
the receptacle. The outlet may be in fluid
logisatrepirelieri on with 'a punp for punping the pulp to the
receptacle. In a further enbodi nent, -the volune of the

put rBegaticalavargenst ef pstEblappnicasiomay hemeaity saieregrdnto

means ., durin nmi ks .| ' ' : :
Rl S P o AP O PR RO dn b ATl rpanic
whad Riauhaidale entbred idiethe oomirsluyiten. uni t. 15 Preferably
the volune is input by an operator of the comm nution
Uni trHer doffmitiftiod unGiOREY fkihicd Ro@PAsadr oitlet DElRwYihe Wahminution
i nput may be qt:ﬁv a control panel connected to the .
meaniorupaseage uel the PHlp &ortheoteopnizeds: Fegy oypet &y by o fluid

I ] ter-full
oo SRR RPHEP chibudPhihe BARRR ool P7 )

h Ny f . . T .
Cont aihiies Rebiipnc 0aaars (e BIRTRLE oot Piys grafied o

th QoRmifAiiSh nicBhseduringla\@mnEARAGCEREation i§ bistiopilyradeyl asatcetirol
inlet and the optional secondary water inlet, the

vasishle todetergingthe ameinhef watetopenlisdig ta @mmipponEipect i ve
primary and secondary water inlets. Optionally, the,

i nl étreferfbly thavhmay isviaput byi an epsratercaidle capmipstion vaipprigyfio a
_the, comm nuti uni.t. One. outl.et, of th e
ooty - e by i P B 181t ! e AL KBl P ime
cdthinBfionOnift MRe &oMBrol\RineMBd Y BpHidaMily ellce i 6drator foGelbet between

dr ai nage Eipe. The control nmeans may be able to send a
a sjugmtesifull shemlesrt achalefyll hpyber, o diyem quarter-full chamber or a full

chamber, for example.

The control means may be adapted to send a control signal to a water inlet valve

-éonnected to the primary water inlet and the optional secondary water inlet, the control

.s.ignal Being to open and close the respective primary and secondary water inlets.

Optionally, the inlet of a two-way valve is comnected to the outlet of the
comminution unit, One outlet of the two-way valve may be connected to the receptacle

and another outlet of the two-way valve may be connected to a drainage pipe.

The control means may be able to send a signal to the two way valve to open

- either outlet of the two-way valve.
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- cqpipl panchibalds viseadly gicessible ka gn ejperal

either outlet of the two-way val ve. WO 2005/ 039775 6
PCT/ AU2004/ 001460 The receptacle may include an outl et
passage and a valve nay be located in the outlet
passage. The receptacle may include a | evel indicator

womeviso®d i ndi cate the |level of waste pul pPdwAU2b@E/001460

receptacle. The |evel indicator neans may be nmade from
transparent material |located on at |east a side wall

of the receptacle to visually indicate the |level of 5

pul p located in the receptagd e. Alternatively, the

i ndi cat or neans may be an electronic indicator that

IS ceph feeép%let Ray RERAL AL R RARSe b b MEive M Hehlbcated in the
| evel of t'he receptacle at any point in ting.

oDfietipassage. The wetrptaclsmazoincindam fevelkindipatonmenns fo indigaie the level of

signal to,on a ontral panel .that is visual

“tdaty 10 osdiar o pederl ShfeadrcBioph ek e g ronsparnt
ol RERN BRerd of RelessP 8 Gideiwall bOfe kddepthéls ¥ visenPTihdiedie tiedevel of
variations on this teen 10 including "conprisjng" and

pulpolepatedsiasthe zceptecle. Welterpaively: Eisdndigatpiisieqnstmey be an electronic

. ncl usi on f u [ e r

PR, B B Sl BB LA SR ool

a8y YORN 1S HmBr Opfiordis Ciiie piointrol martshmayd prowidegrs lefel signal to on a

preferred exenpl ary en‘godi ment of the invention v¥| [
SRR

reference to the acconpanying draw ngs in which:

Fi guiTbroughsiothe specilieationt e temacromprist andovirationy pp dhis term
. i . @ .t . i . . .
QR Pl Aoy RO ARERI D00y Bpinluson of

fedtireMaitdger, stepveoroélembret, @admrion wixtlode wilicr fedtures, gnfegers,; steps or
Figure 3 shows a cross-sectional view of through |lines
ofegiont§. t 0 2b-2b of Figure 2, 20 in which the floor
ortion is depicted in a closed position; Figure 4
\&@SFHEtIWI'QEFh%@HW'GﬂSOf the conminution unit of
Figure 3 depicted in an open position; Figure 5 shows
a coAtpreferrpghersmpfany embediment b thenpwaitiar Yill dopi e desciibpd by

i bl b A R R B Rt b BaRP My
L Pl i, S50l M o0 SRR Al i oiment

' $§98Hh hQbrdin3qo PpeRrde BaibbiinRt; " ange.

~ Figure 2 shows a detailed schematic view of the comminution unit of Figure 1;

Figure 3 shows a cross-sectional view of through lines 2a-2a to 2b-2b of Figure 2,

in which the floor portion is depicted in a closed position;

Figure 4 shows the floor portion of the comminution unit of Figure 3 depicted in
an open position; '
Figure 5 shows a control panel for use in the embodiment depicted in Figure 1;

Figure 6 shows a control diagram for controlling the density or range of densities

. of the pulp slurry according to the embodiment of Figure 1;

Figure 7 shows an alternative control diagram to control the pulp density or range

of pulp densities of the pulp slurry according to another embodiment; and

Figure 8 shows a control panel for use in the embodiment of Figure 7.
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of pulp densities of the pulp slurry according to
anot her enbodi nent; and Figure 8 shows a control pane
for use in the enbodi ment of Figure 7. WD 2005/ 039775
7 PCT/ AU2004/ 001460 Detail ed description of the

woenisosi7ment s The fol | owi ng descri ption ref eCI/AUR004/001460 -

preferred enbodi nents of the putrescible organic
waste treatnent system present, treatnent nethod, and
nmet hod and system for producing a biogas fue
according to the present invention. To facilitate an
understanding 5 of the invention, reference is nmade in

dtégalétﬁa@é&rmﬂd?fbﬁmém_beanﬁaﬁ@yi ng draw ngs wher eby

e present 1nvention is illustrated in a preferred
enbog ing BLskAbt NS irSteR6d WaMBdik{Rts of the putrescibl
enbogillﬁ(ﬂ#gm% géslt}lg%%?lf?‘%}gg bygrtétﬁe sane |r1eferse?1cee puftestiie
ofganierdst. tréatmyent aysters lppessnta treativentemetbod)i ang raethasf and system for

referred enbodi nent of .the inventi.on..in . which there ..
* hadogihg hiog e scemminede Sie e Reen Tl il A abdffnding

of Ohd RtnticAClAGBRe Sis mhEleCRMAL MebdipRon! N thelcomPiiying drawings

comm nution unit 12 includes comm nution means in the |
wherchy dthe quresein gnviehtioe sis 18lusiriteth iar & pagferredh (caibpdiment.  Similar

cfpent Ber i e aprt BB AR BT sap b ndeth ety

be appreciated that in ..alternative e di.ment s, .ot.her..
oo Tootia st S ot g pusf Bt el Bt 4R iflehtion
iDwhiaf R8s 14RhdwPla FutRBSHRikdnlc Whikte ©aRTFH Bysteéin MR includes a

supply 27 is also connected to the 15 conm nution unit
cemuhiniution brit 12 (The dotwyninutivonitdR inpburdes commiytion mesnsdn thg form

rogra bl ogi ¢ _controll er . 20 QS .
RRERERERS o, b, o BRARR L ploley Y8 cBllpirle€ plirdiiB drganic
VRSE d ipupor Wiy dusing iangmeditionuipeaton lt wilkbe appreciated that in

utrescible organic waste to ensure that any gne or

Hivgfemhogisments) |oggqr!@n§gipglqghgpigcm§y iagspil@susgﬁ,efor example a
SRR P ST S b o 901 sk o

T

- comieiibn uoit and fsaegeoliéd bpasbuired meant anths, fori ofie programmable

characteristic or range of flow characteristics. The
login Gomixplley §GX3D.  noi sture content and fl ow

characteristics may be chosen to 25 ensure the

i, .
o 11 EhedtiiC #0 TPeqsRIPEeA 4hoosRro e WHAT BERRAER [0 e P@mEtion unit

d&rmg gogznr}njﬂﬁti&p&l tilé: ﬁh{rggaible organic waste to ensure that any one or more of

the following pulp characteristics are produced by the comminution unit: -
a defined pulp density;
- range of pulp densities;
| a defined moisture content; or
a range of moisture contents, flow characteristic or range of flow characteristics.

The optimal density, moisture content and flow characteristics may be chosen to

~ ensure the most efficient transportation of the pulp waste material, or for the application

or use of the pulp waste material. For example, the pulp waste material may be

~ transported to a biogas plant for use in a digester for the production of biogas.
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or use of the pulp waste material. For exanple, the
pul p waste material may be transported to a biogas
plant for use in a digester for the production of
bi ogas. WD 2005/ 039775 PCT/ AU2004/ 001460 8 The

woswbsaasrs ¢ di agram of Figure 1 depicts a puraTediodaloer4so

organi c waste treatnent system 10 according to the
present invention. The putreéscible organic waste

treatment system 10 includes a conm nution unit 12
having an outlet 20 that is &n fluid conmunication
wWth a receptacle in the formof a holding tank 14.

The gyst@Ehict Bhsm bMPibsde depicBANiutREciFld Belanid Avdskateatment
is used to control the conmm nution unit 12. The

ysemilflucsonting i the) present ligationa The puBessile ergapip srastpgreatment

which,is t r e tiLe8 G 0 [ . €. .
S5 0 o Sop il o oS BRAL Sl 5 EEEp i
dhadakatld Wit §Fectpaiclesadhd form ofaiholding st 14aThé e@tem 10 also
the putrescible organic waste in use. 10 A pripary

-y

- ipgludes 2 poptiel paugl 33, hat isuigsdde copftad thejcemmynition ungd2s og j n

an upper portion of the chanber 18 and a secondary
wat elh¢ gpmminugon hanit d2 ninefdspeane intgraal chgmber 18 WhicBds jused to
.|l ower r f- t c [ :
B B el B BRI VR 3bdy e cuin
Hadet 16 @hivh asessediGtoodoninhiauie andrinmstidacenthel putresciblecorgarti¢ vage in
bl ades are driven by a nmotor (not shown) internal or
Wsternal to the comminution unit 12. 15 The water jets
24, 26 are fed by a mains water |ine 27 which includes

an ofyrsiofary waer indet 1 shelerm of watgrichef isflpcatedrin poppRegpEon of
8 i | 10, £ i , :

bRl P 0L 1 b QS k20 il

lowed putiest the ukampba2 18 The lqwenpartvaliSthe ghenperf18@Anist dvmical and

comm nution ynit, 12 t e holding tank 14 via outlet, .
diyegges o thg ﬁl&tmgqbka@%}fg%fl ‘E%@W@H??%‘B}ﬁe ﬁwﬁﬁﬁﬁz}@éﬁ are driven
. . . 0 bu
HAindtr o BRIl BB b o L b

r exanpl e.

0 P AL M S T g8

15 i nc¢ e val ve as s

- cgived] valie 28T The bwlodT sugitrol ke 2B4s ased do hlivot waestodldvetodhe jets 24,

i ndi cator in trhe&ffo m of el ect ro,ni1§ L evel. i ndi cat or‘,zd{ﬁq3ich

20Hip ae- e quilg? suupHtion yaift 14 plsgringlpdes 4, pomp A

- pgjglgs aggt%@gfrsﬂ e LrlimAYH ubit Y20 b BBIding Rarft 14%0a Yl line 21

I nage valve 34 is located between the outlet line
afd irdetpipehid. Anduittablel sunle pi®p ifdhaics wovanenydrilien ipheig e waliapbragm

34 has onq outlet that is connected to the inlet 13
pump for exampie.

The holding tank 14 is connected to an inlet pipe 13 and an ouflet pipe 15. The

- outlet pipe 15 includes a secondary gate valve 44 as shown in the diagram. The holding

tank 14 also includes a level indicator in the form of electronic level indicator 40 which is

used to sense the level 42 of the pulp in the holding tank 14 at any given time.

A two-way drainage valve 34 is located between the outlet line 21 and the inlet

line 13. The two-way drainage valve 34 has one outlet that is connected to the inlet 13

“~and a drainage line 36 which is coupled to a sewerage system. -
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and a drainage line 36 which is coupled to a sewerage
system WO 2005/039775 PCT/ AU2004/ 001460 9 The PLC 20
is able to actuate the valve 28 to supply water to the
commnution wunit 12 as will be described bel ow. The

WO RW0g0B@7s5i s al so connected to the control paoslAvaR4omico

the system 10. The system as descri bed above, with the
exception of the holding tank 14, may be 5

incorporated within a single unit so as to be
conveniently | ocated adjacert a food preparation or
processing area, for exanple in a kitchen or a food

pr oCcERSPIQ 20l iarable Duetuateathei nalve PRYo h@p@p@ﬁ&pﬂbitﬂé edm‘rmnunon
sized, for exanple to a_ size sim]ar to that

of
ugs i 8¢ Will befeserbed Yekan Thy Bl inalso aweﬁq%t%@ﬁﬁmol panel 22

y optionally be integrally formed wth the
Ogﬁﬁ%%t%% d;?nat ively, the control panel 22 may be

pos :‘aﬂi g a%] @S&{i)ted tElf;'o uwitﬁ the Jch gﬁoﬁ 3P tlh$ hcrﬁﬁm? ﬁan%l 1t§,nmay be

fro unit an Var

mmrporawdemthﬂf gedingle amitd® & & bb %ﬁv@ieﬁﬁy lbcakedexdatehtea food
t hus _al | owi ng ease of cleaning and decontam nation,

PPty PAPIFSSING 21h 18R @faﬁ@ie B adigheneea fopd preeessing plant. Such
'Mt%ﬂé %ﬁr zﬁéi& %iz%@ g’i@ thQBéle %nhﬂ%fﬁs 5t 0¥ a domestic

e"unit’ ticular i cations,
cm:hﬂas heshngmu]ahb eang (thé cddhat paml ma;nap eptmilp e megryly formed

i ed, Refe to u re i.s _sho
BB §h ATt B PRo] FEIED A A OB Bt it
SERIFHE HatelioR ﬁ‘Bx!nt whieh | tH6 @St Bl | hrieds WhthSdheRts WRiktn %@Hﬁlt are
pivot joint 53 and is used to cover the chanber

fmﬂa intladec otaindasst istsal dori exdmple,nthyp esllowiing easthef o:lhmherand

s0..i hcl.udes t par bas | at e
agpanab s 15ESeRy AR et 85l oy e o Gion B 161ling
t4pR 121 @ b iheBrally foﬂﬁé&eritmdetﬁ@ bl €er bakiowar Z#lidhiRns, and be
chanber 18 al so |ncI udes a m d-I|evel "indicator 56
regpavelie pushithatdiamay paerayvegjently emgtieser of the conmi nuti on
unit 12 the half capacity of the chanber 18 by vol une.

-, Addi Réferring ko Figarendishiereisshavai amprsrdetiiled diagnamanfder ¢omnigion

8 AR LER R e PR Fob ARo RTH 53 andi

ufdad Gﬁveﬁ% clﬁﬁﬁer 28 @hbivhewsneihutioRdin@dt @f opdfitio EBhehlmber
58B. The wei ght indicator devices 58A, 58B 25 indicate

18 plso fnshnge 2 6w01pﬁlé bass plate 0B 60B rwish erevpaveble betweene ¢lased

pisfpSRRRS e bion s B EOURLRROBCPZT 3} 00 Dot o

: _det af‘he cﬂan%ersl% ) %Clg'xé:lgcriles%ergl &vel hdRaRE Sk w?nch indicates visually to

-a-user of the comminution unit 12 the half capacity of the chamber 18 by volume.

‘Additionally, a maximum indicator- 54 is located in the chamber 18 which is used to
_ ‘indicate the maximum capacity of the chamber 18. Integral with the base plates 60A, 60B

-are two weight indicator devices 58A, 58B. The weight indicator devices 58A, 58B

indicate the weight of the putrescible organic waste located in the chamber 18 prior fo 2

- comminution operation being performed.

' 'Referring to Figure 3, there is shown a detailed cross-section between the section

. lines 2a-2a and 2b-2bB of Figure 2. Although a gap is depicted in the region between

base plates 60A and 60B, this gap is present for illustrative purposes only. In practical
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lines 2a-2a and 2b-2bB of Figure 2. Although a gap is

depicted in the region between base plates 60A and

60B, this gap is present for illustrative purposes

only. In practical WO 2005/039775 PCT/ AU2004/ 001460 10
woingslastTrat i on of the invention, the base plratrea26d401a6d

60B touch each other to ensure that no material

passes through the base plates during a | oading

operation. The base plates 60A and 60B maybe forned

fromnmesh material to all owléxcess water to drain

fromthe plates during a comm nution operation. The

HpRAa b BEe GOANE0S thdbER BIAGCH) A mDE0R bl eddSHies té vsure

hi nges 61A and 61B between a cl ose POS_ItI on as shown

that ng-mygterial pessga dhravehdpebasp platos dumngaloadiBSIPPFRION gure 4.

In Figure 4, the base plates 60A and 60B are

i 1 | uShe taseplaios A mdeiBpoai te formedafivem mesh wwaigrilie allow excess

i S B3 i hegafee AR acomn b FloretRBE T pites S0A and
6oBad@spitét-abdit reviRb §ve Hi@%es 364 iand 61 B 6tweeh 96loge fdsRion as shown

surface of the 10 _funnel to produce centrifugal flow

- inFigwestdand amepthresition s phaywdn Fie 41 | waste material is
substantially funnelled onto cutting bl ades 16 of
Fi gubneBigire dntéhethasd hlates $0A| and 66B s Blugteatedcipapionen posiion, and

sti e the putrescible .qr i ¢al 1n.
Fhed HEbEptne AP b 8 BAS RS e AELR ol waste
RN bfto iRSduEted b ddcé VASTIR Watbiokt 26Raef difecied ®niocothé isgiiice of the
5, there is shown a nore detai] ed diagram of _the

famsl toarodyemeqntrifigabiow, pf watgy pnd therely,ensurg that 61l Woglgapateipl is
el _ . : . < . |
A S8 Rt iy il 98 o R Porkt 25 e Yflin plades 16
comithise &l hiwei cBleGha Putirdseiblet dygandd svaite matetidl insthé phdserice of the

hi gh indi cator | eb\riel 54; a half c%/ng:Fleg Hlb’?utton 22C,

Wit Epredisne Butrgscile onpiec waste PHB (V¥R WNanber 18 i s

full to half_indicator |evel 56; a stop, button 22D

whi cReferingrfoTEiasze S.ithae isshaimatiosnidipled diegramypfdhecqpirplygnel
25 4F Bl e WO paf 2 ThARICS o iR 9UC i Qihlatofie Sl of
tigamidingiack FyathBcydebwton 28Bf Whicly inputs to FiePT.OA0chat ltlee, chamber

18 s Bish ntetor e St BT SRy Bbn PO 1o i fq e PLC 30
| t‘t?‘rig gmg gﬁinl?c@r F‘@ijs RIMB hhE indi@for KHBSSY: § sRP BukGTY A WhehIerminates

nmpl emented Wi thin the systemto at |east ‘
theaotringitipn g t12phnd dwinse dniten 22E; viirbrinitistes pfingejgrcle to rinse the

system W t, t departinng fromthe.s of .t he . g
obhpRBpb eyl ROy TGN 5o PP bt Athoughin i
eRPR, HkiskrOR a4 rakds B Byatent) 0shoBl dACRIdSRN6E thaiHehsystem

an enbodi nent of the invention, The lid 52 s raised
mgy ben fidlyesrapasilyoputerpeted and a variety of sensors and controllers maybe

-implemented within the system to at least partially control the various components of the

system without departing from the scope of the invention

Again refernng to Figare 1, a comminution process is described in accordance
with an embodiment of the invention. The lid 52 is raised by an operator of the
comminution unit 12, or automatically by implantation of an actuator means. Putrescible
organic waste is loaded in the chamber 18 on base plates 60A, 60B which are in the
-closed position as depicted in Figure 3. In one preferred embodiment, the operator may

load the puirescible organic waste up to level 56, or alternatively up to level 34. The lid
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conm nution unit 12, or automatically by inplantation
of an actuator neans. Putrescible organic waste is
| oaded in the chanber 18 on base plates 60A, 60B which
are in the closed position as depicted in Figure 3.

wolososerpr ef erred enbodi nent, the operat or praavddshaash

the putrescible organic waste up to | evel 56, or
alternatively up to level 54. The |id WO 2005/ 039775
PCT/ AU2004/ 001460 11 52 is cl osed and the operator,
using the control panel 22, linitiates the operation of
the comm nution unit 12. The operator indicate that

32hie clsveeland@ the! HRrN2 GRS tues:oﬁtr&mheﬂm finitidted the BYeration of the
pressing button 22C or conpl etely full by pressing

domminwtioomit 1. sFhyraperaios ndieate thet the HeveppOhg @hamhbes s cither half

3t( {;)g%sgleg é%? n . Pegelf Hﬁll by (H;esrs]mg Elpt%naﬁ?a %pﬁli' al R s\'glt to
thé'lBLG Fsandadch ﬂaﬁhatéEhEe Eﬁ;ﬁnﬁau@i Syoles TREIBLA 36 iagiabs the valve 28 so
hydraul i ¢ actuator_ (not_ shown) which causes base

thit g @lcof @@ﬁfﬁﬁﬂpﬂ@@@el%ﬁ@bﬁééd go to an open position
as d%ﬁ)jl cted in Figure 4. The waste nmaterial drops

down ToaPbCrHkalsoieadsh asr@d t it hydyaulic pgtmatan thot sl@vqnaswhm causes

to L EF A o R o O BRRL & SRR L P e
wikite iRAtedidl dtopk dowepto (s donbSleapsdl caamber THA dddethe ppes ikdbated at
The opening of the cone 18A leads onto the cuttin

amoaa@g opethe ponsiorfguterae Sudtp igvel capteiizeldy uensuerkat The waste
T b T T I b Y TS

{seumpiting Iﬂadep ié dlécb\mmmthwdttmgblades i pulyathe matesialvatagredefded size.

e salieedt irAgueRt i Hap e nere B e e a8 ool a

?e@@téhﬁm%@ %hoﬁﬁt QF RateP td ﬁat@;flh(eis Ml 24 & thatla og ﬁﬂﬁﬁp&fetlﬁﬂ \Qﬂl be
fron1the hol di ngt ank 14 punp 32 is SO actlvate

profucdde The @p’@malamdp density frodetemirted tovessues that the pulptisieptimal for
holdln t 1 Ih i.pe 21 may also include a filter
ﬁﬁ‘?o Bbglhroéq’%%@% tomthe pipe 21 periodically
for eani n e filte es.there of
ot e ThEPEng s dlactieiEd e PR RY ettt e despulp to the
hglg atﬁi& £ rTHérquEe A2 mhy A tRRude léﬁﬂiei/ 35 taB iR BLreRBL &l M the

Inorganic” materials such as plastic and

pipazd umpdhca«ﬁy for glegwing dhe dittor 33 enshirss Gparemvyad of tiateripls ¢hat are

oAty oobnitifed By Pintiiybioh ke 14 o B¢ Stapry ey o pjing
tahld €4 CIAG Rratib @fabddialstsneh MaSdstc b candbp A tWill Wls@ be fanfved.i S

conprised essentially of a liquid or has liquid

CONPRRtafion MTL@W* BrosWa Al Rish that PR YaPling 4 ﬁl§§21 is
sauces and t he

transported to the tank inlet pipe 13.

In the case whereby the waste for a particular cycle is comprised essentially of a
liquid or has liguid components, for example such as oils, gravies, juices, sauces and the

like, the system 10 may be optionally operated without the comminution means being

) operated, whilst the waste is delivered to the holding tank 14. Such liquids provide high
-energy feedstock for digestion by a biodigestor. It will be appreciated that although such
liquids may be introduced info the system and be added fo a pulp already contained

within the holding tank 14, the predetermined water content or density is still maintained
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25 | i ke, the system 10 may be optionally operated

W t hout the conm nution neans bei ng operated, whil st
the waste is delivered to the holding tank 14. Such
l'iquids provide high energy feedstock for digestion

wolzgosasgrrodi gestor. It will be appreci ated tAcatAuadouioerasph

such liquids may be introduced into the system and be

added to a pulp already contained wthin the hol ding

tank 14, the predeterm ned water content or density is

still maintai ned WD 2005/ 039¥75 12 PCT/ AU2004/ 001460

by the addition of water, or alternatively by

b? ﬁE@Q&dlﬁlﬂl S GRES o%ft&ﬁatﬁ@l?lﬂyche&ﬁﬂn REesaRK SIRER théfe be an
he termnation of the conm nution operation, PLC 30

emebs.ches the two-way valve 34 so that the outlet goes

to the drainage pipe 36. This allows the conm nution

uni t Ab tHe2tetmginktéonf flthd exinrbiputiqr egpirat@nmalfé B0 tswitdug Hhettie-way

8 h . .
el 0 R st e St g A e e TS e o iop wnit
1P 3&&&1&? b? a?ﬁ?ihﬁ wa\f\éi‘stﬁlﬁugﬁ/"chrbohﬁﬁnﬁiiﬁetﬂﬁﬂ Mo@fthiotigh the

rrnse ter i'S then sent toadralnaep0|nt
cuitinp blesles, tané ﬂwvwbe gt w@hewulmcealwﬂﬂﬁ the PigTescipir ongamic

is fi d wt f|.UI t ptl r

v s AR o e B PO o
HRekie ?g@s{e\hrermved by transportatl on such as by
waste transportation truck 50 shown in Figure 1. The

out | @ncé hel KN AN fsalled whith bl fuete st ptival Yeprédetermined

which 1s an on/off valve, which may be manual |y

dexpétyathe bbrgents of thebolging taak 14 @axebmmomﬂly remﬁvdtbwwpsﬁaﬂon

an ort t he o]
sy B P D shpEin i AET TR b8 Roling
1h ﬁiclﬁcfé@ 2 REIQE UL Liiach Bhn an/ds vilvegatich thay behaamakbsaetatable.
enbodi ment, the holding tank 14 al so includes a |evel

i ndi gapQp réféned \shib6dimeRd ine AkuBE 5D hRnsyome thediastf pulh® a biogas
hol di ng tank 14." The | evel indicator 40 may optionally

pedndtien slagdich wilishethpraste puipis errdupiion faedkier Bip g)rogucuon ofa
| evel of the tank on the control panel 22. This

bR%ws a user of the systen1to electron|cally

O S e G Wb g

v&}ﬂfclﬁﬁﬂitcaﬁéé @13 ?ev@?ﬂ’@tﬁe ho‘IdHﬁﬁ‘tanﬁM aHe Qé‘.%pih@iﬁﬁomw dpnonally
to a central |ocation point which indicates to a

sendl 4 sigal 6o theaR]zh 30 which theprdisplayngllevel phihe tank on il conisg panel
.2£.afhkls aﬁlows 2 GaeP o fS Q}'/s%gl tfo%&ectr&ﬁgﬁgz'dte%nﬁlﬂg tHahhdn®RK level of the

tank 42 is approaching full. Alternatively the level signal may be sent via a network, such

" as a telephone network, to a central location point which indicates to a collection

authority, for example, that the holding tank 14 is approaching full capacity and the tank

is ready for discharge.

Referring to Figure 6, there is shown a schematic diagram of the control system

62 for the actuation of the valve 28 by PLC 30. The control system 62 includes a volume

- reading input Vo 64 which is input to the PLC 30 when the operator selects full cycle

button 22B, half cycle button 22C or rinse cycle button 22E. An optimal pulp density set

'poiilt Ps.p. is programmed into the PLC 30. The PLC 30, programmed with an algorithm

that determines the amount of time that the valve 28 should be actuated to open in order
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Is ready for discharge. Referring to Figure 6, there
is shown a schenmatic diagramof the control system 25
62 for the actuation of the valve 28 by PLC 30. The
control system 62 includes a volunme reading input Vo

wo@dys/osdtrch is input to the PLC 30 when t he roapatadano146o

selects full cycle button 22B, half cycle button 22C

or rinse cycle button 22E. An optimal pulp density set

poi nt P&p. is programed into the PLC 30. The PLC 30,

programed with an algorithns that determ nes the

amount of tinme that the valve 28 should be actuated to

lie) p%ﬁhe’v@ £ I6EmAO,AB0SLRRP 6f Swasts PP/ ddeP 4486 400 ofthnal or
eve an optinal pul p density or waste pul p density

prédelermined deptifyneangorit s tmédi éﬁpeapmen@ttddbﬁsalﬂwuglaﬁg]e depgity is

RNl AR AL S RS Rl SRRl
Hat BRkerPYt R S0 qfoRf! Bich@igCs c}ﬁ@lﬁﬁﬂé@fbﬁg@%fﬂh@im edhitedt and a
set point, incl udi ng a predefined range of noi sture

teedefinet rapgrpf flowsheragigastiched range of flow
characteristics. An alternative formof controllin
t he dysalematioe fQ;‘III of chatrelling s mﬁe@hw iftotdgtermine weight of the

RSSO 5B B 170 SO

drofmi Rekt® TodaRe GuPbaat phtd0Manc 60Bid fespeetipety tipueliym weight
i nput fromwei ght indicators 58A and 58B as_sho
!Qmwelght

imdipatere §84 and 58 as showady Figatse €. 3 @dpd, endgipputtp P%Cv“?@
%Jr{ﬁet%%} Qf?ﬂﬁ?% ego%tlld?ﬁg a{nﬁuﬁ%@rwra L i@?ﬁ q{mt 12

comm nuti1 on Unl ac |eve t

- t6 pEHi¢vR thapapitimatl pulp idensity.Ref erring to Fi gure 7, there is

shown a schematic di agram of the control system 70

f or 'R'@ﬁnﬂg;f WAtinas 79ﬂlef~dl§ NGBV € sch8mbiyc cﬁh@aﬁﬂ)ﬂﬂnfﬁbnﬂsll sygtem
' i ndi

cat ed by wei

i ndi cators 58A an% It
i ﬂor thseactuptioreel te valve ﬁ&gw’é&e?ﬂjw e wssweigh cated by weight
APGAE 158, P SR b B cpnr o

thalbilp dequ‘ired i thel pm‘bulmewaghﬂ foe a inen nfolunfe afataerial dobé pelged is
SO as to achi eve a

teria
inepive e6he AEPBH A WGLR IR0 19 chices &PYBeAp g dosied o

Q"Jh Enate enbodi nent of the control panel 22' for use
e control system 70. The control panel includes:

| | a di i@i‘eﬁ%fnéé%ﬁré’@'tﬁ&e 15%9%‘29& ﬁpzlllég%gteﬁﬁ)o 152366t ofthe ddifol spallel

hol di ng utton rch initiate

" 2h@or use in the control system 70. The control panel includes: a display 22a’, which
'dlsplays the level of the holding tank 14; an “on” button 22b’, which initiates the

comminution cycle, an off button 22¢’ which terminates the comminution cycle and a

' rinse bution 22&, which initiates a rinse cycle to rinse the comminution unit and pipe

 work.

When an operator selects on button 22b°, the control sysfem 70 as shown in

Figure 7 is initiated. Firstly, a weight reading is input Wo 72 from the from weight
indicators 58A and 58B and output to the PLC 30. An opﬁrﬁal pulp density set point Psp.
74 is programuned into the PLC 30. The PLC 30, programmed with an. algorithm tha
' -'detém]ine.s the ambunt of time that the valve 28 should be actuated to open in order to

" achieve an optimal pulp density or waste pulp density within an optimal density range.
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conm nution cycle; an off button 22c' which term nates
the comm nution cycle and a rinse button 22d', which

initiates a rinse cycle to rinse the comm nution unit

and pi pe work. Wen an operator selects on button

wo284510397the control system 70 as shown in ZPETRAUQUWAEOIF60

isinitiated. Firstly, a weight reading is input W 72

fromthe fromweight indicators 58A and 58B and out put

to the PLC 30. An optimal pulp density set point Psp.

74 is programred into the PLX@ 30. The PLC 30,

progranmed with an algorithmthat determ nes the

anmoung wafl bkiaBBretiRd a8 #e kyteen? B0 84084 thid¥eataCtyLdhRsl dystems

open in order to achieve an optimal pulp density or

\6a st 0, ppiites) pilpydenditylof thearastspulpaan by detsimiyed aad genseqyontly
I

AR Tl A YE R R e ot ot apapt g voter

GOied & prﬁmﬁe%was@@%@;ﬁ fof Gtordeb én Byddingrednk N4 Thedsptisil Wastf pulp
the waste pul p can be determ ned and,  consequently

Seusite ghquid beauch dhad jaseinimph Rmeunt of water isiagluded m fgpuipfo ensure

. . o ¢ or
EARRAREOF b0 Mttt ftnef P bok 200, |8, HEErlifls (ot the
T5Ring kel is wbis testire e rhaxitemaiatmpuisivd phtestiblesnghictwaste for the
m ni mal _anmount _of water _is included in the pulp t
GHISEHRGOF G0 Hikn T SRR COHERIGh O PRISEEHE BB ey fom the
%91&:%%@1&314 A5minlRissd, GASHEE SavaR@beclly ophiflishd the! @ikpokdtion
is able to store the maxi rum anount ©Of "putrescible

pregessi ¢ waste for the capacity of the tank. This

ensures that collection of putrescible organic waste _
f r om A ferthel adivhintage d@thdpreebnt systeinriiOns thedif pretratsgiwjrescible organic

et o bt YRt oLpART U SR GOt Faytelhpdsgn the

i Loy EURRhFirAHehCRGE Rlifced (tB3RItne IFbE of gafi@imaterial
g%‘lfé‘rn%%ﬁ%%néggd of through the Sg\/\erage s?ystem Ohg(renceaen

beidg emittpd| lyakitchens anddhe smount of avasty sequired brgbe freated at treatment
%%ronment Thi s reduces the volune of waste organic
riral being emtted by kitchens and the anmount of

ULy

ST 58 e SRl B30 e o

g\%gfr&i, CRR b?aa@dﬁg Wheth 18 the Iaste! SOloWRE th@whii€ o Rifle and excess

Ing watef to The waste, or allow ng the waste to
setet kedemagt Eswahs holding dank: ¢ dbisanay be epbiev by istthatjaHgwing the

iRl et (PR ot et o biFL o e Mp dfud o e

Ak fil esficRatly bRbr fohgasyvairedtlyifvihe @ninktgpal sewerage system without
- requiring further treatment, or having some form of simple pre-treatment tank through
--which the water will pass before passing into either a sewerage system, or other treatment

- arrangement. Optionally the system can have a density control sensor located in the tank

to evaluate whether water needs to be added to or removed from the fank in order to

| achieve the preferred density/flowability characteristics, thereby ensuring that the waste

‘removal vehicle and system operates at optimum efficiency.

It will be further appreciated that as the system ufilises a filter 33, inorganic

materials such as plastic can be substantially prevented from entering the holding tank 14.

A further advantage of the invention is that as the pulp material is substantially

organic, it can be used as a feed source in the production of biogas in a digester.
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PRl Waga s star

20 tank is sufficiently clear to pass directly into

t he nmuni ci pal sewerage systemw thout requiring
further treatnent, or having sone formof sinple
pre-treatnent tank through which the water will pass

wohabos®e7passing i nto either a sewerage SystremAURe04061R"

treatnment arrangenent. Optionally the system can have

a density control sensor located in the tank to

eval uate whether water needs to be added to or renoved
fromthe tank in order to 2%s5achieve the preferred
density/flowability characteristics, thereby ensuring
Abglaiddie Sont ﬁl‘%&?ﬁl\bﬂlalléfﬁ‘hnﬁfeeeffﬁﬁéht%ﬁé be: ChRfoRbE IR tion
optimum'etffciency. It w be further appreciated
dfipatresaible drgamy wastoat e dispeed painf.i | t er 33, inorganic
materials such as plastic can be substantially

pr ev@niaichef appreciatet eiat B guinber olf eystinisgictadilng tatthe Mveaticntedy be

advantage of the {nvention is that as the pulp . .
TReARGTSE. fog e%@i’i?_% frige unj b ﬁaqﬁﬁé‘;leq Plpefﬁwx pngle dalding

Bk fr EREdr SAMERR fiok sfiSoRb@duct i on of biogas in a
di gester. WO 2005/ 03977(5) PCT/ AU2004/ 001460 15

Accordinpgl the t ol ' : .
o 1 ! i, SRCARISREN lal WRLCH, Bl Wellfhen dumped in
qnu}relnﬁsnal blluﬂlpﬂbig,aisioaﬁenvﬁﬁi&l with tr)rigﬁ ﬂdmfsqlﬁg&allablp o¢finde. anl:lg‘)ecomes
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_ The foregoing describes embodiments of the present invention and modifications,
obvious to those skilled in the art can be made thereto, without departing from the scope

of the present invention.
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reduced by processing of such waste in accordance wth
the present invention. It will be understood that the
i nvention disclosed and defined herein extends to all

20 alternative conbinations of two or nore of the

wo meiosedsial features nentioned or evident fROIMAWRNE/COESL

or draw ngs. All of these different conbinations
constitute various alternative aspects of the
i nvention. The foregoing describes enbodi nents of the
present invention and nodifi&&ati ons, obvious to those
skilled in the art can be made thereto, w thout

gng fromthe scope 25 of the present invention.
WO 2005/ 039775 PCT/ AU2004/ 001460 16 CLAIMS 1. A
putregci bl [ R .cOnpri sing:
a corr?n' nut{FL %&%ﬁﬁl&? C u‘g?s% comnp%?’lﬁtt%%zér?ﬁ%gglﬁgpadapt ed
to . subs i 2l ' e, Rut: ible o I,C,_waste .
o 2 ety o SFTLALE obhihRRE' B KERR 0" Bbbiatiany
agmptisde tpotrbseibio tugadt ethsteanid S ppipl shudf, thebefimindich anit being
control nmeans adapted to_control the flow rate and/or
\grtprto e coppeeted W AHPRIR QT WRIEE £8b conmi nuti on neans;
wherei n during conm nution of a particul ar anmount of

put r e3EPHTA msRRfaadippied (paeoniol thhyBow sate pwsl/orelme oforater shpplied
&Qﬁlquﬁﬂ.&h}ﬁ%g g{eae@ater supplied to the commi nution 10
hat a’

neans suc wast e pul p having a predeterm ned

physi cal char ctdargi'sti:.is. roduced.. 2. A putresgible .
or gani c wah%g]{lrua gr%’ﬁ?“%‘%"ﬁé’ égélgig'ﬁlaﬁ %"L\’:‘Bgé%ﬁﬂ € organic
wheteethe dohBolpmedeteantiols et plasy GFl wasadugslicdr foSthé Goffninution
the waste pul p includes a predefined npisture
desareeh thaehwasts PulpBevine 4 piprdstersediphisica) charaptaristig ds rrpdiged.

characteristics. 3. A putrescible organic waste

treatdent Aymissibie cogagiongaste teptment Fydem acBordingi tm daim 1,
r I.S] .receptacle f receivin ste
S AR SR ATt BRI St

iRt agtent] dendity ahil/ui EngeosTenitied khdist. flod dHaras@tislics.
comm nution unit. 4. A putrescible organic waste

treataent 5 Y%siredbal 6Rhslt RehsleOredien? Rst@h abBRding to claim 1 or
precedi ng clains, wherein said conmm hution unl%

- eloinp 24 Webergompusingp recemaciee reptivigs tiaste pplpt frass sdid benminution
Qr. I.C.. . hei na..posi.ti oned above the
B SAEE 5 Serh S Rl AR B P AR b

r n rdin lajm 4 .
t eat{re t £ ¥1§t}e%&1)1%%g§am% \/ ett?eat?ne%{ system according to any one of the

- preceding claims, wherein said comminution unit comprises a chamber for receiving the

putrescible organic waste, the chamber being positioned above the comminution means.

5. A putrescible organic waste treaiment system according to claim 4,
wherein the chamber includes a conical wall portion extending radially inwardly and
downwardly toward the comminution means to facilitate delivery of the putrescible

organic waste to the comminution means.

6. A putrescible organic waste treatment system according to claim 3,
wherein the chamber includes a floor portion which is moveable from a closed position to
an open position so as to allow transfer of the putrescible organic waste from the chamber

to the comminution means.
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wherei n the chanber includes a conical wall portion
extending radially inwardly and downwardly toward the
comm nution neans to facilitate delivery of the
putresci ble organic waste to the comm nution neans.

wOoRoosAszpws r esci bl e organi ¢ waste treat ment SIiAM04/001460

according to claim5, 25 wherein the chanber includes

a floor portion which is noveable froma cl osed

position to an open position so as to allow transfer

of the putrescible organic waste fromthe chanber to

the conm nution nmeans. WD 2005/ 039775

PCT/ ALJ200 . Cavnast e

(et front “syurSac: refojo Bl WAL Enhf 2Bl ) St
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mxinberd aktondvwdovdiwardiytiotos sdidl coninalc pbrtipmrand ogilosn daeabhseage of

S eof resci ble organic waste to the
E‘Eﬁﬁ‘?ﬁlﬁ étﬁg § Commpiy '?%@8%1 e organi c waste

treatrrent S stemaccordln to claim?7, further

conpry si n& bl piggnic. %ﬁaqmaﬂgwe% aceqeding o claim 7, further
t
GBI S0 0\ ke

qzrg&int wagte inXie Shamperpwiten dedidol memberantedn welsseel positien. nent
system according to claim8, wherein the weighing

nmeand.i s Ar pangeiblesargasic twastteasdtnentt Hstewe agltdigf to claim 8,
ani ¢ waste fromthe | oad applied_ to

utr.esci bl e r
‘?#ée% %Wefsé%et%%anw pagnged, sp e te|Biasye 5%%“161% of mtressable
Bt %Q@ﬂ Appl&sh tffo%lalfngﬁﬂérs gt%ffﬂleeragédddoeﬁon.

t0 any -one: of the prece I ng clains erelnt

uant;izt f
q g Yy &y \ﬁg%@ge gﬂé\%gé ]twggze h?a&n%ﬁ &&Qﬂ]‘aﬁé&&]ﬂé‘m"&? ¢ 0P the
mecedmg eraxms; Gﬁenaiwcﬁa- thtl@rlmamwt aippBéd 0 ﬂueﬁcodﬁﬂmﬂmnﬁinm as

t he vvelght of the, putrescible or ani ¢ wast e.
B aradecy sk i pdstermag caksl@%aeﬁﬂ%é%éﬂmgwd by

th® wRiRht OfRe tresc%l@b it waQe.” f' nther conprising a

sensing nea for determning the level of put reSC| bl e

or garﬂ C ?ﬁeg‘)cﬁblé '3 %?ﬁr treatf i & &Bﬁl%ﬁ%ﬁl}ﬁglt? any one of

putreSC|b organi c ste I's’In |ca rve
oinmms: Atto B ffurfhat tcmmaimlga SOy Th €an¥Vis tdeteinilining eha:lbxadlr‘ﬂeputresmble

A ut.rescibl e organl c waste_ treatnent system
feqn i chagbeswhigsn the level of putrescible organic waste is indicative

of the amount of putrescible organic waste in the chamber.

12. A putrescible orgamc waste treatment system accordmg to any one of

CIalmS 1to 8, 0rll, wherein the guantity of water supplied to the comminution means so

as to produce the waste pulp having the predetermined phys1ca1 charactenstlc is

determined by amount of the putrescible organic waste.

13. A putresclble orgamc waste treatment system according to any one of

'claJms 5 to 12, wherein the comminution unit firther includes a pnmary Water inlet

' Iocated in the chamber and in flnid communication with sa1d supply of water.
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claims 1 to 8, or 11, wherein the quantity of water
supplied to the comm nuti on neans so as to produce
the waste pul p having the predeterm ned physical
characteristic is determ ned by anount of the

woRWisiesed bl e organic waste. 25 13. A put r exgitiu2004/001460

organi c waste treatnent system according to any one of
clains 5 to 12, wherein the comm nution unit further
includes a primary water inlet |ocated in the chanber
and in fluid comunication yth said supply of water.
WO 2005/ 039775 PCT/ AU2004/ 001460 18 14. A putrescible
or gani, ste tr.eatnment t [

wher di*h }N%e 8% (] %%gtf" %‘g Sgr!*:stncl T Iﬁjng ' daimn 13,
Wh& 6Nty dbnﬁﬁh@t[onl dlitirtep GRtudek bﬁc&!ﬂafyhﬁatemﬁleﬂbbatedl\&ﬂ@ﬁ the
inlet. 15. A putrescible organic waste treatnent
pymaEmeEEBlatdi ng to any one of the preceding clains,
wherein the flow rate and/or flow volune of water
suppllsed Bopuitessible orgatin weste ﬁemwssﬁtgmraé@idiag éajanyyong of the

PR e peth e BRI sfioh Bl vl Rt B dufifig o e

SnthARifon\¥asdng id reQEktsEBY a SMﬁﬂbB 1o ehicHl Iré@lﬂ@ tﬁé AdvwneatSand/or
further conprisi ngf a control systemfor controlling

flove velume pbthe gupBeol Walpr17. A putresci bl e organi ¢ waste
treatment system according to claim 16, wherein
cont 16l sspereséibleaorganig Waﬁﬁettﬂa@l%gmm acemling| tp eglaim 15,

g cm"“tsrl?%é: B SRR T oo b EMﬁ%V%ZfE cul ar

anmou putres i bl e or ga manua
ot onde | A BiisREblecofanl Fag dredfif silel apiokink fg chim 16,
WhER 36iitRI s%hﬂi@ﬁbfog}%ﬁﬁ&le%@@dl&&{ﬁoﬂ‘éﬁﬁ em according
to claim16 or wherein the particul ar anount .of
putr ggCi bhes gt &Miﬁé&r&stéﬁea%ﬁ&ﬁ@?s‘tér&ﬁécbbﬂn@%%[aﬁﬂl6or 17,
into the ontro system 20. A system for producing a
wme:ln simeupacticuley rmbggd pufreseiblepnrgahin waste is oowplly sitergd wppthe
glﬁmn nution unit including conm nution neans adapted
‘iOBtr BUPHAY ATy  conminute putrescible or gani c waste

|ntoapulp slurr the conmm nution unit

adapt 184 t 6 Rybrese @g@nécawils&p Igeagg?:p‘s p};ﬁt@p a%a{dél}g tg claim 16 or 17,

wherein the particular amount of putrescible organic waste is automatically entered into

the conirol system.

| _ 20. A system for producmg a feed source for biogas fuel producuon

comprising:

a comminution unit including comminution means adapted to substantially
comminute putrescible orgamc waste into a pulp slurry, the comminution unit being

adapted io be connected to a supply of water

a conirol means adapted to control the flow rate and/or volume of water supplied

to the comminution means, wherein during comm‘inution of a particular amount of

putresclble organic waste, the control means conirols the guantity of water supplied to the
comnnnutmn means such that a waste pulp havmg a predetermmed physmal _

characteristic is produced; and
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a control neans adapted to control the flowrate
and/ or volune of water supplied to the comm nution
nmeans, wherein during conm nution of a particular
anmount of 25 putrescible organic waste, the control

wonmang7eontrol s the quantity of water supplbicedubdsbdigse

comm nution neans such that a waste pulp having a
predet erm ned physical characteristic is produced,
and WD 2005/ 039775 PCT/ AU2004/ 001460 19 an outl et
conduit for directly or indigectly delivering the
waste pulp to a digester for producing a biogas fuel.

21. A's em f or. pr.oduci a f.eed.squrce for biogas..

£ et =P SR Tt b e A PG % Bl ol B Saigester
0¥ Bl vieds ey si cal characteristie of the waste

pul p i ncludes 5 a predefined noisture content, density

and/ gf 1 aRg@e for gfbﬁh&ﬂxﬁ fadbRte fof E‘M%as fuel production according
characteristics. 22. Anethod of treafing putrescible

to clgiam 20, wiwsdirethe predetemiingl phiysicalichpacteistic obifiwasie puig includes

defi.ned .anmount of putrescibl e grganic st e;..sup in
sredPie” PR Fruli ey o Brer” Faiep O clephia ARt "How
cBsthferitid. ry; and 10 controlling the flow rate and/ or
vol ume of water supplied to the particular amount of
put resci bh gefod8rir&tiN@slifessbe RrdaiR bvaste MBS HSsiRUbPsteps of:
havi ng a predeterm ned physical™ characteristic Is
prodyced. ' | i bl e organic
ik o Gl b b ERI R bRTE

was :Zj € acc O r _ _ _
put pe P e e bR AR ) frofteg i i and

densi t d/,or, range densitjes and/.or . flow ..

char SPElRg e v 38y andlor iR of BRerBaEe e deigly amount
of Pufr&Bible0brzili® gaste fsue that Qawetd filp hewnP & iréddenhined Ip]aysical
steps_of commi nuting a defined anobunt of putrescible
charggigristic kasedeeeds uppl yi ng water to the putrescible
organi c waste to produce a pulp slurry; 20 controlling

t he 23.ow A anethodnaf/ togating Ipuinescible evginde wastp pedcading do clan 22,

articul ar _anmount . of . putrescibl e, organi e suc
Wi G pie BB syt PRI VR T 5B A pridbsnca
1foRird 6drRént, Hehsity iahd/ B RskeGE densaied asi/gtFlow dhgrabe@stioRst e
pulp to a digester for producing a biogas fuel.
24. A method for producing a feed source for biogas fuel production

comprising the steps of:
‘comminuting a defined amount of putrescible organic waste;
supplying water to the putrescible organic waste to produce a pulp slurry;

controlling the flow rate and/or volume of water supplied to the particular amount
of puirescible organic waste such that a waste pulp having a predetermined physical

characteristic is produced; and
supplying the waste pulp to a digester for producing a biogas fuel.

25. A method for producing a feed source for biogas fuel according to claim
24, wherein the predetermined physical characteristic of the waste pulp cludes a

predefined moisture content, density and/or range of densities and/or ﬂ_c_w'v characteristics.



25. A nethod for producing a feed source for biogas
fuel according to claim 25 24, wherein the
predet er mi ned physical characteristic of the waste
pul p includes a predefined noisture content, density
woXdekias77¢ ange of densities and/or flow champagighiigioddse
WO 2005/ 039775 PCT/ AU2004/ 001460 20 26 A putrescible
organi c waste treatnment system substantially as herein
described wth reference to the acconpanyi ng draw ngs.
27. A method of treating pujy escible organic waste
substantially as herein described wth reference to

t he conpanyi ng.draw n

pr o dz - 1¥r g)l ) IC W%Srte tregtngm MsEt?m %3 ufll as herein
d‘éééﬂ‘é&cﬂﬁﬁh Afdrdhod tﬁ@ﬁo@brﬁp Ritz{iﬁﬂgsvw th ref erence t_o

t he acconpanyi ng draw ngs 9. A system for producing

a feed soyngandoss Qéa%ﬁ@ﬁ)uﬁbb%iblé’ B%thﬁt\iv&fb substantially as herein
substantlally as herein describe th reference to
dbmbai:wmhmﬁfngncm@ thie 2oppmppnying drawings. -

28. A method for producing a feed source for biogas fuel _pfbducﬁon

substantially as herein described with reference to the accompanying drawings.

29. A system for producing a feed source for biogas fuel production

substantially as herein described with reference to the accompanying drawings.



