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WD 2005/ 039775 PCT/ AU2004/ 001460 Putresci bl e organic
waste treatnent Field of the invention The present
invention relates to a putresci ble organic waste
WoSatdBes system and nethod and to a SySte”lré‘{’ﬂmommomso
nmet hod for producing a feed source for producin

bi ogas 5 fuel. Background of the invention V\aste

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 situation the waste di sposg‘lal llj’{i:i t may be
| ocat ed adPaiEesch eaplfgfml?ew agtptreateento where food

is prepared. Larger scale waste disposal units may

al b in. industrial applications such as in
r@%gﬁéﬁéig"%ﬁﬁ"eens hot el kitchens fruit/vegetable
shops, ..f ood c urts a t food 0 tIe

ol ubs. ThERErELEvaRion AR Ih Ritreet B pctRR v lF iy ptom and
UsRhdaomied WCHstefn R MBStE® TR plodati layfe@tlSbured F piodlucing biogas
added as a delivery neans so as to transport the

sifuglry 15 down a waste line to a waste outlet, for

exanpl e a sewerage system The resultant product

t Backgoound of the ivendene outlet is substantially a

liquid. After treatnent in the waste disposal unit,
t he mﬁtaetemsg@salsmtsueﬂ Iuyedetou erimmainet mt}rescdﬂﬂs pmmlc aste into a

e semer ste t her ncre S|n 0
wﬁ ?rh% tfﬂ’é ag\ﬁpﬁt awaé’qﬁ?‘%e ROEY i ?lhr oug n docurs. 1o
S @Y EstR X BhATBns, i Wides difposal uhi &2 b &cﬁiﬁd adjh@ﬁﬁioeadutchen sink area
control 20 over the anpbunt of water required to flush
t Fefsfordis@rapp@dor gani ¢ waste during comminution and

hence there is a strong possibility that an excess
armount Lagengsele wagtg flispesal u@edn%aqui@ usehiA indestéal applications such

P ofnei?‘e‘éw-gj sscaglteeﬁso Y5ef Ht EIﬁQ 9%(&;5 ﬁ:ﬁg CBits, hospitals,

wat 'S environmen I eS| ra
e ff3e fmid uiitleid, élulfst hakeriel aﬂkhn@mgetsg fuch wpesarmgiien used to reduce

e Lt i he S A oo 4 B pbe the sty

Buoh RS alte "lﬁ%ttg acﬁrﬁst@%uﬂétg &5t 8dmpleNa 36R@AEDERtem. The resultant
reactors to produce Bi ogas is about 60-65 %

netodagtdragsngricdte tbewaaﬁeeld%ae Sab&tﬁlpéﬂﬂis%hﬂl@‘e to generate
electricity. The residual slurry product may then be
furth eAﬂpﬂwte:selem the wasts dispesahurfit ithe Wasieepulp sruspally ofimipated by

Oflid L8 LHES! SSRA0L000 RS eREE 1Y Qb AR QARE Rt that wit

require treatment through the sewer system. Furthermore, there is no automated control

over the amount of water required to flush the puirescible organic waste during
“comminution and hence there 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 further disadvantage in disposing pufrescible organic 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 electricity. The residual slurry producf may then be

| further processed for use as a fertilizer. At the time of writing, this technology has been
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2 inpl emented by Biotechnische Abfallverwertung GrbH &
Co KG (BTA) in 22 plants worldw de. A problemfor

bi ogas producers such as BTA is that the biol ogical
wosheheesd collected for the biogas di gestep-tRa08%001460
contamnated with inorganic materials such as

pl astics, cardboard and ceram cs due to the

i nadvertent inclusion at the point of collection 5 of
the putrescible organic vvaste terial. Any discussion
of docunents, publications s, devices, substances,

gty Bt petia Ayl o A R 2 s

S Q&oﬂdﬁi&epﬂ%?ob‘%i’n for bid%a.@ﬁx%\ﬂhé’e@s Qwﬁ%‘B?At iYeHat BRYidlogi®dl waste feed
the present invention. Any such discussions are not

t solstedrfdethethiegds digestemtas bo nomhmingisil asith ingrgasic mplpddls such as

th t b
S B At B e i o BEBAFYFctn
r oF giipafiestidld dignicewedsn akrihl. el d of the present

“invention to which it extended at the priority date

or dat gfiy QfschdsRn ifeERMnchidY pbliRonsSHeERAyicE, fdbetances, articles,
invention In a first aspect, the present invention

psiarigls o aheplieerich 11 iacbslerhin thomsasert spaifiation bt hen done so for

syst |
AR FRATHE L7080 bSPTIR br iy oy
p distssionddre noirtg de u.mdemmdeas atind ssiorpef] spbjsd:tlma‘cger whith forms the prior

BB B b kv, GBI SROIsGEe BEDE St el fld i

C oflitioRlto tRGedhhRY( £ Bf MBHroienVRl &R 8 WhRhET exSeHaed keWle priority
20 to the comm nution nmeans, wherein during

c dnteondatesed thsforgsepfdrtentiotar anount of putrescible

organic waste, the control neans controls the

q Saamragy dfthadnwnthlppl ied to the conminution neans

such that a waste pul p having a predeterm ned physi cal

char achea ifssti ©5péd, freoplesad . inventian sppodides aspwescible eganic waste

pre ent ventio rovides a systemfor producing a

ﬁi@ﬁ%‘ g%wggn?r&]fgm ogas fuel production conprising:
a comﬂ nut i gn .unl t ng_comm pution means p .
o Sun CPRTRIY it WA RS STERRLETLIEHBE GEd (A gstantialy

| B RmAmRUbRreSlbE ' ganid 1 §raSR Mt W tu@ skfy! tHeedoRSninution unit being
adapted to be connected to a supply of water; WO

 20&picd 3ovyenpaidioacuplpol wesr; and

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

to the comminution means,

~ whercin during comminution of a particular amount of pufrescible organic
- waste, the control means controls the quantity of water supplied to the commitution

" means such that a waste pulp having 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 comuinution means adapted to substantially
© comminute putrescible organic waste into a pulp slurry, the comminution unit being

adapted to be connected to a supply of water;
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R mend gt sirentadinledid uASEAR go fie RIS

3 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
WORYE39Hs putresci bl e organic waste, the cogbﬁgh 04/001460
means controls the quantity of water supplie 0 %%e
comm nution neans such that a waste pulp having a
predet erm ned physical 5 characteristic is produced,
and an outlet conduit for diregtly or indirectly
delivering the waste pulp to a digester for producing

a biogas fu third as se€

02@38? Bf Water supplied

Ortgahé eompiiiftiof Ok, Stvideih i ige BsmMitiutib) FOMNPaiti¢tiahd @mount of
a particular anmount of putrescible organic_waste, .
s P Esribigongenie fraste, therf@ngaltm@% icentgolp thy Apretityat watey gipplied to the

PSR ot I S8 I LA s

archaradterisiit ipptbdwesdjasblie or gani ¢ waste such that a waste

pul p having a predeterm ned physical characteristic

| smpduletedduit ¥or Hifectly fop tnidifacths peliveringthe Rrasefilp fo a digester for
i nventjon provides a nethod for producing a feed
sdmdenggbiages sk fuel production conprising the steps

of . comm nuting a defined anount of putrescible organic

wast e; Iy thitdasnept.ibe Bresenb invpetion proviies BIrestbedyelireating putrescible
W%?%aﬁjc%gafs&fc%&gﬁ%thg#{e%@ urry; controlling the flow
rat® and/or volu 0 e

r supplied to the particul ar
anount ___20. of. ' r | hat a

vaste SurDRlpfEbaaoEl il iR sE b bl Vhale
characterjstic s produced: and su i ng .t hat e .

ui o ¢ SR iaple e GiER e ARa S Aot ROE i Shity; anc
Preferably,.t redet erm ne hysi cal characteri sti

o °t hecaebttise s 6 it gl Vatae S P G Refhcufar amount
C QR tpBAbscibAe Biphi WREY Sikch e Ge wakteARINS hhviBs 2R@d&Emiihedphysical
characteristics. 25 Advantageously, the putrescible
orchapdteriship dtmeoducedt nent system further conprising a

receptacle for receiving waste pulp fromsaid '
conm nli 4 Brrthraspect, ikeepredent insexnidpn prowidene methost fon produging a feed

COMIHDIE B kRNl s SRl EOATLBMAL QR - VIO

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 voltime of water supplied to the particular amount
of putrescible organic waste such that a waste pulp having a predetermined physical

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

Preferably, the predetermined physical characteristic of the waste pulp includes a

predefined moisture content, density and/or range of densities and/or flow characteristics.

Advantageously, the puirescible organic waste treatment system further

comprising a receptacle for receiving waste pulp from said comminution vnit, wherein

- said receptacle is in fluid communication with said comminution unit.
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Preferably, the comm nution unit conprises a chanber

for receiving the putrescible organic waste and may

be positioned above the comm nution nmeans. The
WwD3RR5eHRY include a conical wall portion ey |
radia@?y%?nmardly and downwardly toward the EfAhdHossco
comm nution neans to facilitate delivery of the
putresci bl e organic waste to 5 the conmm nution neans.
The chanmber may optionally incjude a floor portion

which is noveable froma closed position to an open
positigon_.sqg,as_to allow.transfer of.the putrescible ..
or gani BN the, SATERMBON AL, CoPiprish & SRR [ogreceiving the

G ciblENGrhili® WasteOmll 1Ry BB YpokiichedGhct the 8&hminton means. The
floor menbéers extending radially outwardly and

pichastheh gy instide @tcotictloval hportiewektanding edially invimdiyand devawardly
d ar i : :
- SSPRF U B Raat B A8l PR RV bkl B waste o

f Heeommnitnsnaexs.end downwardly into said conica

portion and all ow t he passage of putrescible organic

wast e Tig EHambeoiay RitisrallyiBeide 2 oo pertAbadénBnhovehble from a
waste treatnment system further_conprises a weighing .
elepest nepifigh ioan ansn aesition srasdp Hlow tiepwenplithutiseoible Organic waste
PHOIGHE bitmbel 038E 'c&nfﬁﬁﬁlttllgn'nﬁb .%%Wﬁ&ﬁoﬂ-?ua?‘ﬂ%ﬂﬂe%?least two
fl'oor nenbers are 1h a closed position. Preferably the
wibghinegbere ertsndisg ardidlygedwssilnsnd piveisbluccnedied teethghitmaining

of putrescibl e organic waste fromthe a plied .Lo
© R o BB R RLEET K ondS FeBe ot BFGRet pprikh by an
PhAhREARLY that MR AUsddt twd/ I0br WRhBErS B! dodwhailE b said conical
conmi nution nmeans so as to produce a waste pul p_having

t hertion prskpdlost the pesagsief BREescIbiGeIRRN¢ Wiasts fq the pemminution means.
determ ned by the weight of the putrescible 20 o
or ganilp angsemebodimerdne easte Fsgticnt afstem Hathgaspmprises a weighing

tr n her. | S . '

¢ SPAN I B P 56 e G e SPRE 0 AR E 05 sl e ghamber
| Whéh @heChosrbaembark aiaeeim at d‘lesedlflﬁmﬁionofrqfarh‘tﬂ??hé lleizhing means is
organi ¢ waste is indicatjve of the anobunt o A
peEEL IO FRGaHP e Rt of RtieRblerozsmmic vasss e igplogd applied
t RemO AR hdnibedd wid: B the \WRRRbA Besifidh. Migte P&E@}kﬂlﬂtth@ antity of water
means so as 25 to produce the waste pulp having the =
psupgbiece teri the ccoptnyiniicm) medans ot % itot prodics dewesteripwd having the

b e f o] P [ . .
Pgrg?ee ?a;g:%le??pl%)%%glc gh#ﬁrc%ﬁ]%{lg i§ lji%{ fHed % Sweight of thg putrescible

ron artter i hcPudes
PoighmE wasteit er inlet located in the chanber and in
fluid conmuni cation with said supply of water. The

-comMi N tazh@Rer dhibodineny, thel ftabRrtrdadGdnt dfstein HiGtRN B@fiptising a sensing

water inlet |ocated below the primary water inlet to

smedns forr detormining e dvelcfrutiescibls organiq wage infheehgprbet, wherein the
Cﬁ%l%?butpé%ibie%@gaiﬁc waste is indicative of the amount of putrescible organic waste
 in the chamber. Preferably the quantity of water supplied to the comminution means so as

to produce the waste pulp having the predetermined 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.
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WD 2005/ 039775 PCT/ AU2004/ 001460 5 The flow rate
and/ or flow volune of water supplied to the
comm nution neans is preferably regulated by a

| ve which regulates the flowrate
‘1?829\(/[5@%9%% of the supply of water. Prefer ag?g/Aﬁgogmomo
system further conprising a control syst em for
controlling the control valve. Mirre preferably, the
control systemis a programmehkle 5 |ogical
controller. The parti cular amount of put resci bI e

or gani ste aI I ent ered..i

contro e\;}@g’f %é/oﬁ%ﬁ’?evr” Wgﬁﬁﬁ synpl ‘i%’ P 8°mmmuu°n means is
PRckdr b REuIRBHh cBhtrd Whlve §diél RoRl2G8 MLlowdsié 8nd/& flow volume

automatically entered into the control system The

cofrthersupply of riter. Repfersbl theevysteonbinthse campating atcopplgystem for

h
L op g P bRt T RRRE ploRlrpE ARGl pifen? B hrammatie

CypiBdNdoaRblic®n Wi th a punp for punping the pulp to the
receptacle. In a Rather enbodi nent, the volune of the

put r esHeYagticale aﬁb@t\wgﬁ@sabwbﬂgeﬁc twiastetriey teaRmEAvall etered into
means during a comm nution operation is optionally

Lthe opiso] Sy bY 6 user,af alterpatiy i thecReRi WA GORRE O Rgiritcitls organic
V\ﬁ'td&é 1334%91&193& eﬁtetéa%tg IR Qe - 15 Preferably

an operator of the com*n nuti on
uni t o o H
|nputpfh ogsn%gylcgl contr tﬁbrggene@% n%%@toe gﬂgcommmu on
CoRMAsN firi pasapel of tAdepuipond ridle pa:epiacleaﬁhepbuﬂnhamhy be in fluid

all ow an operator to sel ect hetwee a quarter-fall
cFRBHCaeh RiiPre RugHR oS | \‘Gfﬂw{‘lé’ée &E?ﬁ% rul
chanber or a full  chanber for exa

cont r Jp afeEpRr spbpdisent g yolume of Ssmy il P‘Egé‘Plcé’i”’dWa‘-i“PPhed to
e%o i noh H&hs ﬁlﬁjingea coﬁﬁﬁﬂﬁlﬁhﬁ pbatbf dia‘hbﬂﬁfyhs\é@h@ﬁ control

e option secondary water inlet,
cm:dablelto dstergrieg thb einpgnt bHwatpe supphidd td e eomlmlurheg p@ét ive
primary and secondary water inlets. Optionally, the
i nl et Raéfemblywbe vwlwmai.i iuputihy e opaeioe df the comninutidnatnitgfrior o a
the conm nuti,on

|
e et T volwt gwatiomd! b by s St i et to the

- oMichBtann fHE THWROMRY pMR] MEy TERYoRAlYCIBREE! Gdradt t8 select between

The control neans may be able _to, send

d
b Salugn?egrtfeﬁ)tcgemb% anpalt-Gudl v@m@roeeﬁre%ﬂwqﬁ@?ﬁ%hﬁhﬂé% Gror & full
t A8k P Rk Ve WO 2005/ 039775 PCT/ AU2004/ 001460

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

comnected to the primary water inlet and the optional secondary water inlet, the control

~ signal being to open and close the respective primary and secondary water inlets.

Optionally, the inlet of a two-way valve is connected to the ouflet 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 {o a drainage pipe.

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

 either outlet of the two-way valve.
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6 The receptacle may include an outlet passage and a
valve may be located in the outlet passage. The
receptacle may include a |level indicator nmeans to

ind| he |l evel of waste pulp in the recg

#{pgb'fs%éﬁgl ndi cator neans nmay be nmade fromtr mg" Y{jLaeo
material |ocated on at |least a side wall of the
receptacle to visually indicate the level of 5 pulp

| ocated in the receptacle. grnatively, t he

i ndi cator nmeans may be an el ectronic indicator t hat

is connected to the control means toE&Hdlc

| evel &he rseptaclscmpy Helugean outlsl pssagsant i 4 Necmay Be tocated i the
qﬁhﬂ&%ésjaé’e Thd'Rc&Rld Iﬁ%.y ﬂféﬂﬁ% a ﬁfdﬁ:‘éto‘il ‘ﬁ:le%ﬂ 18\ &ficate the level of
signhal” to on a control” panel I's visually

acesggulp m the r@nptaqie r'ﬁteolevdf 1ndih$ox: vemisey be made from transparent

\-/rglirl %F%? gcﬁgte% I f 2 I Fl‘ﬁ%ﬁ%hnle- Vﬁﬂifnﬁ&a@%ﬁ% level of

" GRPPILASPM B8 ?ectaﬁtacﬁ@ Mﬁéiﬁﬁﬁxﬁe@)o Ghd ﬁldhdﬁﬂir)tnéah@ may be an electronic
i ncl'usion of a feature, integer, step or elenent,

and

ndndiessas thatds eanpeqteds todhe carirol imgapy by mdicgiedhy lege! of the receptacle at
el n i e |

iy EoLin e Opliaty, Bl ] il RS trihe A Jevel gl to on &
n @mnthﬂ pakesh thix ib eﬁuatlgy acddssibie/toah oparatup bEthe nbypmiviution unit.
reference to the acconpanyi ng drawi ngs i n which:
Fi gur eThroggiows tha @e&iﬁmidncﬂﬂimgna‘nmmﬁnm” ot rvesiatidrs eon this term
organj c waste .treatnent stem ccordl ng.ta a . .
Pl FOBRBERA B SORPY ¥oats 4 i RISt Bmly the inclusion of a
S¢hema! | ifockt WpObr LB IRANKG QRIMRI §ith&f felaiual @ntagers, steps or
Figure hows” a cross-Sectional view of through I1nes
2&lcpmntso 2b-2b of Figure 2, 20 in which the floor
portion is depicted in a closed position; Figure 4
s IBrief deseription of gue trawings t he conmm nution unit of
Figure 3 depicted in an open position; Figure 5 shows
a cont AO;breiBﬁEtbbxdhqﬂam&mﬁommm of rtho diventidn Wdpnew e described by
Fi gur u 6 .shows contr ol ram f.or
CWPEFXW& ﬂm%éw’a%ﬁqfwe& %?eaﬁ?g%mmﬂm@%@?w&%m chy

the pulp slurry according %o the embodi ment of Fv?
1; Fi ghisare7l §1Ff6"(/§sa SFhem AN A ROt H REFEION te treatment

?ﬁ‘t n?hcc[){aﬁa e@cﬁf&ﬁ'e&ﬂboﬁ{m&ﬁmge of pulp denS| ties

e pu p ] u ry accordi ng to another enbodi ment;

and Fi
enmbodi ﬁ%['l? %?%%ﬁt%leﬁ%%%?%ﬁ&ﬂ)@% gté @1% %oﬂﬁl%ldtlﬁn ubi of Figure 1;

PCT/ AL%%&%/ 3059&699 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 slutry according to another embodiment; and

" Figure 8 shows a control panel for use in the embodiment of Figure 7.
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7 Detailed description of the enbodi nents The

follow ng description refers to preferred enbodi nents

of the putrescible organic waste treatnment system
WOSRGNker74 r €at ment met hod, and nmethod and SygsEemyd@looiaso
produci ng a biogas fuel according to the present
invention. To facilitate an understanding 5 of the
invention, reference is nade in the description to the
acconpanyi ng drawi ngs wherebysthe present invention

is illustrated in a preferred enbodinent. Simlar

C onent,s between.t,he enbodi hents are identified b
tﬁg@ﬂ%dﬁ?'@%ﬂ%gﬁr‘uﬁgﬁ@"ﬁ@ﬁre 1 shows a Y
schematic di agram of_. a preferred enbodi nent of t .
ot T fol R CeriEREh SO &SI tIpREmeTF o1 the putescible

Ogog Ewids ﬁ@aﬁéﬁ%&%p&%ﬁ,%e& e Qﬁéthddf" Ghd! Qi%ﬁmia and Qystem for

C nution unit e conmm nuti on uni 12 1 ncl udes

¢ guoducing iadio gaw frebadcordingtofthe presdnt tuyeniiony Thifzedlgste 28 voderstanding

which are operable by a potor, to comm nute putresci. .
o5t Beniy sPietes 1 Rl so e fefaLf f Pbonifiifl Grawings
C GiREdbY ihe Nplefet dhvedition| is Widstrate@ PRI paifdieddetibatiment. Similar
alternative enbodi nents, other_cqonmm hution units nmay
alcempprentshstiveer Hie catbodipentyare idepffiethby e sametelegence nimerals.
hammerm || for exanple. A water supply 27 is _also . i
connecFiggret bshows 115hempig dagiesnofimpieiamsd embodigent of the dnvention

b S ] . e .

e M by FERRpp rbefnd Bt ieRGicATHRRILO that ivohudes o
C @pinirihutioh @nitd 2 eTheSoppiineiort wnit Ikincloded contmiowticoméeans in the form
during. c i nytiqQn.of the tyesci bl e, organi c, wast e .1.0 .
e P EnE RANCh 15 YRS Bie SHEPRIORY SUREOT B FORPHY paseciole orgaic
ChecRGhHB A pulg &SshhEdRIROHERSn ML Sp&RTTH. RuHill B8 apfitdiated that in
20 a defined pulp density;, range of pulp densities; a
deftemetivenenindiments srihemeommipnution anie wedy Hee desed, for example a

na i C
T bt YA 55 S5 0SB )Pl e o

a0

c I'CS. ma
C @Bin@iiutian dmft|aaivic tvartadlicé by A ¢ontrommpatzeindho fem dfe pdSrammable
ensure the nost efficient transportation of the pulp
waeecopplsiBYO) W for the application or use of the

pul p waste material. For exanple, the pulp waste

mat er i 2he Rely 3B és prosrapapdite eanire) te BrisRePirdda the qopmpiggtion unit

[ LAESiah i i
2[)&8%?%%.. gt %If At&%g%%%t%g gﬁ' aﬁ% WhstPiPGREre M 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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BRYZ: (a4 Rt i i

The schematic diagramof Figure 1 depicts a

putresci bl e organic waste treatnent system 10

according to the present invention. The putrescible
Maste treatnent system 10 i ncl udes ?Cﬁ%ﬂﬂmymn«m

: conn1nu%|on unit 12 having an outlet 20 that

fluid communication with a receptacle in the form of
a holding tank 14. The system 10 also 5 includes a
control panel 22 that is used to control the

comm nution unit 12. The conm nution unit 12 includes

an int naI cha 1 ich | ed to ceive

i1 os The B e of Blstrm L SenlE s phfeschlE ity westg treatment
| ag@bRdo %@&)‘ﬁﬁnﬁ R 1168 bidsBE innBiEs. uMREGHIe R SarktS Relstd Breatment
coim nute and nmasticate the put rescible or gani Cc wast e

i rsystersel0 imclpepra mngmman@r umtl B2 hawing ye poileh 29 thattisrin fluid

jet 24 is.located i 0

) Fonfiioi it &Rt il AP R Rl tghE 4 IR 10 aso
| Ghchddes b SodtRE pdRIR 2 thal is ds@d\»&f copabltth®fonihrutihientier2. 18A.

The | ower part of the chanber 18A is conical and

di ver g@fe icBinfhidufien C it | 129inelndee an ]iﬁteﬁlﬁl thRoles 11 Whith &used to
unit. The cutting blades are driven

s Hekive nuiessibiapreegricaxasts. e llltémﬁh@a&?ﬁﬁﬂ &mlp@ﬁﬁe%éhowe the cutting
1
i f%%ad‘l’g J]ér \S\*ﬁm‘ﬂ%‘@ﬁseﬁeﬁ Sc%érﬁn%% ) ﬁ]{dem{tsﬁgat? ﬁleapdﬁ% d?l?le gﬁgéaﬁfc waste in

ch 1nc con
Thme.on/ of f control valve 28 is used to allom1mater to
flowto the jets 24, 26 in use. The outlet 20 of the

comi nitpriswmryiweater fifletingbe fonml of Geater Jot 24 riploddedn zﬁhlpper portion of
pu e pulp fromthe co nution unit 12 tq
i s pmé’%%marw Y| Bdte ﬁ?@ 1 §he fgpg of gyater Jf)tlzﬁels ‘i%ca’fed na

A15wirt g 6r %c&aﬁwwﬁc el q§w@f w @fta{e VSR URE DA qg oBnical and
di aphragm® 20 pu for exanp he hol di ng tank IS

C Glineegss o thg ceiting hlasies ﬂ;ﬁ péthg :gommdn@nn ouit. |’]2,he cpiting b@es are driven

255 ermiithy GBS Bl ot IR o RS R MRt 17 ©
i ncl ud | he f
| ovel Tenas: i Zﬁer%nﬁggﬁgf{@ 2 glads Yo gy vih s an omofe

4208fol Yitge 28ITMe bV 31 ot dilhg28 Rikedld albwaityerdd YIOW to the jets 24,
time. 25 A two- Wg¥ dr ai nage .val ve 34 is | ocated

bapvisare. tThe wiey 2Q afjthe commapmuiop it 1) epo inclikles ppumpnd? which

I _ I [
o SRbE Yo PP AR S it R0 0 hath ki 1] o oute Tine 21
whand inlét pipeoldp Aeshitablaswhbvpampgacisgest 2womWiri2GOHG8 67 7 Hiaphragm
PCT/ Al2004/ q01460 9 The PLC 20 is able to actuate the
€upply water to the conmi nution

—

)

The holding tank 14 is connected to an inlet pipe 13 and an outlet 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 leve] 42 of the pulp in the holding tank 14 at any given time.

A two-way draimage 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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unit 12 as will be described below. The PLC 30 is al so
connected to the control panel 22 of the system 10.
The system as descri bed above, with the exception of

g tank 14, may be 5 incorporat ed
sp%g¥@5%2$t so as to be conveni ently | ocated acfl‘zu'T he. 1460
a food preparation or processing area, for exarrpl e in
a kitchen or a food processing plant. Such a unit nay
be appropriately sized, for exanple to a size simlar
to that of a donestic clothes washi ng machi ne, and

the conptr p ' e I

f or g TERHEPZRE afe (ERepRBAIR S X BB, oithe comminution
pangy 1222 wilh Ye esq@ived belone Tha i @Goné a]tsdﬂ €ormdtitd toltfle control panel 22
Suitable materials fromwhich the unit and vari ous
cd’f%}éﬁﬁé{ﬁ%IWthi n the unit are forned include

stainless steel for exanple, thus all OWI@t? ease
cl eani A easﬁ@m a%é@mflb«?ﬁ Fhave.arith the exspbiamselithe hqlﬁmgﬁmk 14, may be

a;lg %T%D[r%e in egr al % f(‘#ﬁg ettBLBér)]%?]ﬁJeggnq? 1?&3%9 acﬁ&@ﬁt a food

panépaatibmor @ppedsigyt dre) $or exmtiplodn a kétoienadrlacfosdiplocdskiag plant Such
it may be_ conveni.e e tled Referring to Fi
% HaY B4Y be SHEoHH Ehat iledﬁoa@ B SRl that 01 a domestic

CQIBthed lwb&dsfﬁﬁ%] iktnel 3nd ﬁﬁecoﬁearﬂaaat 30fha Bbﬁoﬂaﬂf b ﬂﬁégrmy formed

lid 52 which pivots about pivot joint 53 and used

t ovithothe ﬁmﬂhélfemttlﬁ@]b’ the ashieel Ran %mwmﬁtpcmwouﬁ adjaoent the unit.
[ t

o U St las, WG SR Rl hf o S8 eotiEihefls WP B it are
Clfosesd inoldd t steimladndstesl fopeexapmid, t thas alleingdy ieasel of t&D@Mg and
descri bed bel pw. 20 The chanber 18 al so includes a

midgeqniApERaticnq HeRC8eS256 EROTR enfiod (g inyentign, o holding

u C
438 1) 9oL 5 U8 S tlon.

i melhowablesuduhatit iy desdnvenientieerapizadber 18 which is

used to indicate the maxi num capacity of the chanber
18. | nRefgriag toiHigure Rehéra seshpivataasord GafailéD @agamenfitwocomminution

wei ndi cat.or .devices, 58A, .. . .The weight , . ... )

"l T o RUuSE Kk SRR0% 13 S wlcleoty s S givet igint 53 and is

t hl@edptbltcb@@ Ghed bﬁaxﬂbé}aifsl Whotast othReakiied vinft i hﬁopél’h@iﬁﬁ €The chamber
prior to a conm nution ogeratlon bei ng perf orned.

Réﬁ @iSp ipdudes aptepupast basetplade 604.s6WH Jrhchnarg apqyestde) between a closed
i!'ﬁa%?tahB Sgﬂf’ 5'5%&5 a-2a and

ZEQ%E [ eﬁgﬁ%ﬁ Ht% aérgg%cébgﬁlgap%ct ed in the

regio e

20 IR OB 0 AR o DTS v

V\® 128061 ﬂﬁ%ﬁlﬁﬁﬁbﬂU&ﬂOm 1400 caphOity 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 604, 60B
are two weight indicator devices 584, 58B. The weight indicator devices 58A, 58B

indicate the weight of the puirescible organic waste located in the chamber 18 prior to 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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i mpl antation of the invention, the base plates 60A and
60B touch each other to ensure that no material
passes through the base plates during a Ioading
?ﬁ%ﬁﬁglqp The base pl ates 60A and 60B rmay be f

e material to all ow excess water topgpgpﬁmumn«m
fromthe plates during a comm nution operation. The
base pl ates 60A and 5 60B each pivot about respective
hi nges 61A and 61B between a qﬁpse posi tion as shown
in Figure 3 and an open posi tion as shown in Fi gure 4.

In Figure 4, the base plates 60A and 60B a
| implspiotersaf e TEHeRSgBnthe dere plaies SAARRAdOPGRach 5ch offive to ensure

pgﬁﬁgsmab @f@é&gﬁﬁ%@@%t er&[ﬁnfgont 0 1-t}:gn tl}‘f‘)rtl'er

5 i D e e P o

ofwaté i@ drainflorh a¢ plyes dodng 8 céxhﬂ:ﬁmﬁioh opexatien. The baSe@llatésSGOA and
sybstantLaII funnel |.ed, onto cuttln%ﬁgsades 6 of

FiogEreash RIVaffout TeqpROLIYS RipgGHp1 W e 1P thesitip as shown

e fighiRlFanl AR o geﬁgss?&déas%hmmlgm*easte material in
the presence o water to produce a putrescible

or gani g, F@&l’egr B Bask ése6 i Jgﬁ) 1 S lihdafd 19?{ gﬂéﬁrﬁ)sition, and

t her shown a re i 'agram o
c @men@) Intetha edne 6t @hotharibgui A whichHfenmstaibe ghﬁepdbﬂe lorgagic waste

¢ Rl Gt Sfbectbises 1o, the Bofer SRR S s S pE pputace of the
i 'fﬂ:\i:kﬁtot odud® cdPkiEF gkl ﬂb\@tof wWaer GR@fethy chSmé that Mk twaktd material is

hi gh i cator | eve a half cycle button 22C

WEH Fﬁnn#buﬁlgnqﬂgdtw mttmgblad%hlzﬁ of; Figuren 4 7sd 2. The guiting blades 16
f % t@ ijuif m, s@fjda Qrpulcrgééﬁﬁe gl%-cmi@ wishP Tgtléﬁ g ﬂ%,zﬁesence of the

I'C ern1na e conm nution unit
b wtated to e \Mpuuiesolbie bigahie svagtepuips@vastgpulp)t 0 rinse th e
20 comm nution unit 12 and pipe work as wll be
descr i Refrringitd Fégurd 6] theve isNbbivawghotedetalled diagnargbkie, coatrol panel

user nmnual |y operates the s _ it ul d be,
urd &f Eteyedl-thacope! I%?ﬁlglt?tl}rh“c bisplay gg&o‘?’hlﬁ%\&l@plgys the level of

a r @d &h iapes EPME PPE 3B KISt the chamb
H{eqﬁ?&lﬁgn%@g%e%t%%dv}(na%ﬁ}ln I%ﬁ??%t elmﬁ?g at | east © chamber

mayb
paR is flllty highrimdiontor lexelfe b bald cyderbestaami2s, gfichteputs to the PLC 30
Syst em W 1 ho t co
# %ﬁa[e cl iga:%ﬁﬂ;c’e cl{léagéptlé 5§ &gliﬁ)ﬁttohlﬁD which terminates

c ﬂfmaomﬁmmmn RRiaCcks and Snﬁ&ﬂﬁtttbﬁ) euE,l Wlhla]ﬁ; ﬁﬂ)ﬁaﬂamﬁase wjcldto rinse the
an enbodi nent _of the invention, The i.s.rai d ] )
byoramwa@a B2 Gnd PS Werk A b sﬁsca}a?f{d ef hyfow. Although in this
éﬁgﬁé 'acﬁ"éef %a@ﬁallf‘%e@d%&sathb %?stéiﬁ ﬁ@h&\ﬂ& %@tuﬁéer&?&ﬁ&at the system
Put sCi ble organic waste is  oaded in the chanb 18
omajpdse ft}ilyaoxesaﬂbanutamaedmndha avagieiynof lsensons| a;ﬁe@pntrollers maybe

: OSI L %E% Wlﬂ?lﬂ Ej:‘%tﬁ%%?eglf 1o af A%lsjtrp%ﬁt’f’z‘.ﬂg £ n%ﬂg:h%mrf gs ccT%qonents of the

Oéﬁwﬁiﬁlthﬁﬁﬂ@ab@ng ﬁoxhe]yeedcoﬁ&oftﬂé ingbdAtmnati vely up to
| evel 54. The lid

Again referring to Figure 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 auntomatically by implantation of an actuator means. Putrescible
orgém'c 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 putrescible organic waste up to level 56, or alternatively up to level 54. The lid
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WD 2005/ 039775 PCT/ AU2004/ 001460 11 52 is cl osed and

the operator, using the control panel 22, initiates

t he operati on of the comminution unit 12. The

@B%r a? i ndicate that the level of the chanber . is 460
PRBOSHA £ full by pressing button 22C or E%%P@’P‘g?‘?

full by pressing button 22B. A signal is sent to the

PLC 30 which initiates the comTi nution cycle. The PLC

30 actuates the valve 28 so ihat aj et of water is

supplied to the chanber 18. Thé PLC 30 al so sends a

SI nal to .a ydraullc actuator (not shown) . whic
TRy os'fs—ésa@ %P%ateemétﬁdh% omtiod prRshed, Riticy éh% gpegation of the

Reolhody t 42, EloQHAipd tevd 6T ither half
rrat erl aﬁh% glgs own OI%I Eilccgne s apeg cha%ﬁ)er R oRe
arfull b presstng PBitos 220 OHGWI%IY fall pp pressingmbuston28B. A@@al is sent to

it PEREaBieh e i R TR0 b upive 28 o

t hBatagBEothdfer id BippaAREHRI thdcHinbtheg.cone 18A | eads onto
the cutting blades 16 allowi ng the cutting blades 16

pul p t PewemiceEd ko %&d@ al%f dl(é/é:aﬁhé semaﬁmomwg) %ﬁmh causes
is actuated for a define per| of time by the
daasmlptey 68A apd é0Btie lavenent! goviouantopet pesiticayras tdqnvta@ exFlgure 4. The

t t.inmal t | I
pr o uceateﬁg egpg p‘{b ‘1%@0 &Fco%f"ésr}]léﬂg\%s/ hIS%lB% ]t%é\rlgr?ldr% ft26 is located at
enSpsiidoned theenw fauks tHepiiidred triedl cen‘tﬁﬁltgﬂmmmtrathab the waste
fromthe hol di pgtank_ 14. The s al s activat.ed
byndtereal ps wveph ol fap SurlasRfdh ?%Onﬁﬂggvﬁé? QPERE S ihs cpl 3A. leads onto
h %éjélﬁ!ﬁné Bkeshb all-g%g}}h@@m%;% Wes%‘i%ﬁl [ AEnedBaid0 b biretdgﬁned size.
3 that can be renoved fro pe 21 peri odi cal |
fd?hecvsduqn i280is arhatedi for ev d@%ieénmpésoft tirae bgribe ALCoBO to supply a

materials that ar of, suffi. t nuted b .
cotmetseis o SR it A PR A R oT eyt il be
2Qrddankd. e dpﬁﬁ{ag PiilpClefiEityelk idalefmBud fo aswR! thgtth€ p@pds optimal for
cardboard wi Il also be rermved In operation the PLC
origgonggm s heldingtagls14.-nat pul p travel ling via

p| pe 21 is transported to the tank inlet pipe 13. In
t he caddenpHapSyis plse agiieted bydhe BLO 3Ptapé irpnppoigs /the vapts pulp to the

c %gp.l{ﬂ'%%gk 9aSeRd féi?la by DQJ 4o ].Illk].gaé Q fl(%r ?ﬁﬁla{ «JsaﬂLHeq'emoved from the

conporrents, for Slch as ol 'S, gravi es,
S pipecl perhbdidaﬂy f@&léarﬂ:g ThdBlte)38t @O theaymdnel of matenals that are

R AR R T T TN ———

hedngti1ag Iﬂc@%ﬂﬁw]tﬂatelﬁﬁ SuchiaSlplastec PARUIAHSar WAl als SPSFetbved.

- feedstock for digestion by a biodigestor. It will be

appr ecipdbffationahe PLE BRLBRIWSNE valve 3Yissl ﬁlaf'ﬁﬂp Eﬁve]]mg via pipe 21 is
introduced into the systemand be added to

- alrespeyted tmtha tanksdnlet pipe 13.

In the case whereby the waste for a particular cycle is comprised essentially of a
Tiquid or has liquid 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 into the system and be added to a pulp already contained
- within the holding tank 14, the predetermined water content or density is still maintained
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within the holding tank 14, the predeterm ned water
content or density is still naintained WO 2005/ 039775
PCT/ AU2004/ 001460 12 by the addition of water, or

t ively by decanting excess water should ther
?Qé@%&%eés. At the term nation of the co ﬁﬁﬁ"gﬁﬂm“ﬂ
operation, PLC 30 switches the two-way valve 34 so
that the outlet goes to the drainage pipe 36. This
all ows the comm nution unit 12 to be flushed by
sprayi ng water through the comfinution unit 18 out
through the cutting bl ades, and then the water %{hi %h
i by Sameddinen af wpter, s altematively By, dpcanting preess walen should there be an
Wast e with the exception of the rinsed material, is
t Kefv-%ent to a drai nage poi nt, such as the sewerage
system ce the.hol ding t . [ L | g
f1uid ét‘%ep%eff?&fm%“r" 8ot dbirplib, s %’ﬁyéﬁimﬁgé Be two-way
C QA8 31 So efat iR utled gdede thaksindde pipe 3Q T hiaallows thealolyninution unit

renoved by transportation _suc S by waste .
t Ake sy Hashed B P RARESGTah [ PRRTRRON FHS 1§,q dhroveh the

t Quiki . di i % lutBsditle organic

e ol A half o v ECHHE SR drataY Bred 8 1 BuGuctilo org

omester witk tieeekceptimpdifiientinsed nwteriali dk B0 sent ime Prsinage pejat, such as
ste pul t9 a biogas production plant which

utleISeEEREY FE"R4st e pul p as production feed for the

pr oductij on of . 15 bipgas.. In the present embadi nen .
the holars e %‘ﬁﬂmﬁiﬂﬂg‘l s W&fldu%g b S0 i°ﬂ§‘$%‘a‘%@rre&ﬁemed
4 Qensit#”tih@ RodtBstl 6£Hhe Solihe thiRViel caft Be pbriédicllh ednttived by @fsportation
14. The | evel indicator 40 may optjional I¥ send a )

s isuphads byovastecrapEOTEHomRkS O e dn Eigii s The puiipbto the holding tank
the.tan h I Thi
P 205080 BB v Ty B st
the leyel of the,20.tank 42 | ' .
Altern P’%eeP’S?%eﬁ‘?g efng\cl@ifnegf’ Slﬁea c%%%ﬁ%@%%gt\l}lg gJ agte pulp to 2 biogas
NgfodEHon SleeNwhidls uilidee iR phareuliehy@olyctivo fed danhe atoduction of a
| ocati on point which indicates to a collection

abloga¥ity, for exanple, that the holding tank 14 is
approaching full capacity and_the tank s _read

. . for .
di schaiye prespairambeginest theyfinlding tankHdralsojincludss gripvgl mdicator 40,

S ; oar r A !
BRI} ARIAR B oL NENSTle R Y ThET BRIy 40 Wptonlly
s yaidearsigaalito chelPIe® 30 whidhuthen displayh ailpvelmfthe togk emthe control panel

Wwhi N [ Tt he PLC 30 wh h |
L Pt s e P
C Yaﬁﬁkelzkib‘ bbBachifs: fufAnAIRAIVEIy thellePel ARl thiy tRaknt 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 vaive 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
buiton 22B, half cycle button 22C or rinse cycle button 22E. An optimal pu_lp density set
point Psyp. 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 int order
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point Pap, is progranmed into the PLC 30. The PLC 30,

progranmed with an algorithm that determ nes the

amount of time that the valve 28 should be actuated to
SllodifePL der WO 2005/ 039775 PCT/ AU2004/ 001499T A#§005f301460

achieve an optimal pulp density or waste pulp b

Wi thin an optinmal or predeterm ned density range. It

shoul d be appreciated that although pulp density is

di sclosed in this enbodi ment ag; a set point variable,

ot her pul p characteristics may al so be chosen as a

set pqint, includ]ng. a redeflned r e, of. noi.sture
c it SRR PPiSieh RO PR PGSO | ity Within a0 optimal or
. :}ﬁ%@é%émﬁﬁeﬁt B&Rity AheR! fesHild ¥e af)ﬂ%f[htgé tl@éi"’lil&@lhéﬂ Pélp density is

tem 10 |s to determne weigh
puchscémd tixh éus)elgbnﬂlmelmis tagsehpeink Y@Iablle,déb%@ﬂml@m%éﬁcs may also

bl
1 diea et e el it antitinE s el SRR, B WRR e content and 2

| NRudefined %@bﬂﬂlﬁwcﬁdﬂﬂ@ﬁhws 58A and 588 as shown in
Figures 2, and 4, and input to PLC 30. This wei ght

10 r eadiNgidrRMivRSFols O chirdlmy helsyiths 18Np wae@ﬁnmetvﬂight of the
supplied to the commnution unit 12 to achieve

0 mutmmblp Grganigetiaste patenel lopdadrp chamimr 48y Ehwwelghfe?fethﬁ guirescible
h f
£ OTUE w53 Bk o b AR o0 g QB! sDiem YRR T from weight

\Nangi@ﬁtorsrﬁ&lAcaaﬂédBmg hmwingimIFlgurmﬁ Gadnd # san Sfpud bdP1EHE BO. Thzs weight
Wi |

I a remated epend] upon. t.he _ .
CSPES weY B fead Tp outs %lf‘e%%ﬂb e BeRicatf he comminution wit 12
Pab bkt the BN pufdenditydi ven vol une of material to be
pul ped |s i ndi catlve of the amount of water required

SO as $ BY Biglrd? {RGE i BoGhl @échéﬁatQQﬁégrrﬁﬂ oPhe conirol system
reqwre erriing to Figure 8, there i s shown an

aI Tlefon ah@aC@lmgd |0ﬁ§1¢t vajife 2&hey Bbﬁt&owhepaﬁ@g wepght indigatqishy weight

h A C%%tfsrz%ld 7@&p§{%§%ﬁ38 Iﬁlat? ﬁ%ﬂg Pérﬂ?x l(lﬁﬁ'gctenstms of
hOchQ lpﬂ:@ feduitted] fhie ;&Ehcum “wedgHt tfena givbn volWhleGJlﬂ nhand:rtall a4 b6 pulped is

~the conminution cycle; an off button 22c

¢ dnficaiiead tharamay ifes Ieited & as ferghigye %H‘%Tg"é‘ maieriad s desired or

which initiates a rinse cycle to rinse the
corr?n nution unit and pipe work. Wen an operator

S ele Ct g v r {o_/lggm‘g %bthere i %Qx'r_}.tu Iinﬁt)é %ﬁlﬁaanzlgﬁﬂ?f R0l panel

in |h|t|ate a wel

T eHﬂifagusesnlﬂmocmm\bb syf.éﬂenf W@rﬂ"hdr@nﬁpbpm&bﬂgihdes a display 22a’, which

o R 5 Bl POUEE Sk gt foR alfon 2207 SunifH iniates the

comminution cycle; an off button 22¢” which termmates the comminution cycle and a
rinse button 22d’, which initiates a rinse cycle to rinse the comminution wnit and pipe

work,

When an operator selects on buiton 22b’°, the control system 70 as shown in

Figure 7 is initiated. Firstly, 2 weight reading is inpui Wo 72 from the from weight
indicators 58A and 58B and output to the PLC 30. An optimal pulp density set point Pgp.

" 74 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 to

achieve an optimal pulp density or waste pulp density within an optimal density range.
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74 is programmed into the PLC 30. The PLC 30,

progranmed with an algorithmthat determ nes the

amount of time that the valve 28 should be actuated to
WOSosidle% der to achieve an optimal pul p de?éﬁ&(n&ﬁl 460
waste pulp density within an optimal density rangée.

2005/ 039775 PCT/ AU2004/ 001460 14 It will be

appreci ated that as the system 10 can be autonated by
control systenms 62 or 70, the 1gpti mal pul p density of
the waste pul p can be determ ned and consequently

stored in .ihe hol dj ng tank 14. This en%léres t hat an

excess Brviflihg appreciatethal 5 fie SySemykdk cap bejauto by gontrol systems

pr t %Y\gﬁ ugﬂ? itPsr B RhRE Bul & Gir@hifednid &6n tl
Thgggg??’rrtg‘?o S%IZJ u e%m'{gp(gfensi tyggﬁlgﬁlalggbe suclliﬁ tréﬁat aSequen Y
m 1stonesll in dreooiding fanlud @ €Fhis ensires [thed el exaess drdnspifiqrent emount of water
ensure. comyi nytion and transport .t hrou ' wWor. k

201 U5 1 000 the e B ERSRRL o RS Hl B A £ fptal st putp
I S dakxit® shéhl® bOERehlthe e rbIBnesTRL Bt watbr 1B HchRISE ibthe pulp to ensure
organic waste for the capacity of the tank. This

enSorEEing tangd dranspart Bwough pipe veeki29) él.okydi dhifagsares that the
fr | di 4_j.s monjn : :

) €50 85 ol oo B8 OG0 i s o
pr ogpasity ofithe tarkh dhisadhsenas dne calectibre oppsestible sysahenwas@ from the

is that jt prevents putrescible organi ste fro .
bohHg: b Ao P RS et Gt g Bher bR dpusportation
redugtlg | oads on the sewerage systemand the

environnment This reduces the volune of waste organic

mat er i ah ffpRk BgvAAHt befle Preskit tsﬁ@éﬂi‘ $0 ANt e RAR Pﬁﬁ‘es@ﬂﬂe organic
waste required to be treated at treatnment = 15 plants.

O waste frorheeinedispasyd of thrdvgh Seesscaretagn syptams diciag reduging loads on the
aaarTpdarern e® Bt r gpis 3k Ry vElbe R gt mateia
sebkihg emittbdebsCifchensi\aideihe tathotRICaMivasta feuiiddetoltel teiared at treatment
tank 14. This may be achieve by either allow ng the

exBB8E water to pass through appropriate filters or

baffles, so that the water |leaving the 20 tank is

suf fi ci Ehealy the damsity of theswasty certpingd mihs Wasie tenlicen pavaried as
t g et . ’
o MBLEEE RIS e o ERAAL 0 AGHD B R BB and e
t hwetgg ko devianicfromhibe holiling tank 14.0Ess mag foe rachipesisy eithel allowing the
ith t t .
o PR E 1 RepE P gbiongote JURE ar s the ater fpaving the

Cophk Q¢ sSEBRMy CREAIEHask MiretR indd khe fafnicipall dédeRige system without

- whet her water needs to be added to or renoved from'the

t a¥fRuiring Shdher teatnpest, 08 hreipe some fpwepbpipplp pre-treatment tank through
Sﬁgﬁic{'l ﬁl{eeft{//\%éi?vgﬂll ﬂags}’be%}g ﬁgs%fn%riﬁfﬁ teltfica SE‘QS‘EEJJSXIS‘{SIB,S Aoy treatment
- arrangement. Optionally the system can have a density confrol sensor located in the tank
to evaluate whether water needs to be added to or removed from the tank 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 fiwther appreciated that as the system utilises 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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renmoval vehicle and system operates at optinmm
efficiency. It wll be further appreciated that as the
systemutilises a filter 33, inorganic materials such
can be substantially prevented fr
@E)tzgésﬁﬁg ?he hol ding tank 14. A further advgﬁi‘/ggzéoocg@msu
the invention is that as the pulp material is '
substantially 30 organic, it can be used as a feed
source in the production of blﬁgas in a digester. WO

' 2005/ 039775 PCT/ AU2004/ 001460 ""15 Accordingly, the

P‘f% IPESSELE LenLiQN ABE e cganB biiter gﬁgpbo%qollecnon
goﬁi @brgaﬁwastehﬁth% gsggpoq,ﬁpr_em ated that a

sys ems accordin e invention may be

| ncorp XAR!
and t h%%]?gcé gﬁp? 5 1ag Sl ngalendl%o gf'éaﬁﬂtl&n& (fsc Hﬁ% f(«))ﬁﬁ%%@&uop may be
c oinbmtpblrattﬂ foreurople is @ igherisel ﬂlmﬁ/\b]bbk ahé thehepiped to a single holding

ap i at ed .t hat .putresci bl e food waste, when dunped
i to \?gq&quglgq £By WG of ten. ni xed with ot her

non- de adabl e refuse and b cones sel ess for f rth .
proces ?]dl?r@"tl@ epREeQatpd ﬁoﬂutﬁ'éﬂglﬁdgf%?ﬂew\%ﬂ%t E’g ’116“133‘1 in

pr&ﬁz%ﬁtlonﬁ' Affapsteky &30611&1%;&3& vﬂﬂﬁn&ﬁ&eﬂonbﬁgﬂgaﬁ%s% dmd becomes

the waste at |easf partially deconposes, —causi ng 10
di gselsaf or ﬁarémlplpmsang hag foythé othbt tonedegledide wesie bw.s p@sent Also,

Iaélm}r 83{}%\&@1{6@&% ! {Slfgg?%l {;_\egp glgevgasge %uln}és %6181&% ecogﬂ)ases causing

enditconiTeit RAA @otchiidly haalgﬁﬁsld i@aﬁb | Wagél fidfh @uch aﬁinpﬁbrs is dumped at
cause of gl obal warmn present invention all
g8

e Bengdircpad Efasq? ﬁmeg d%aaia(}ﬁaﬁ%éicpmpesqﬁa@@émanethaﬂe
a (o) blgiﬁ‘l%
to%k]eeg e at Et?ggﬁere ggr“iS%PP %el ng bur ntﬁﬁi kurtﬁ n allows

e mnaergyrtmbn tgatherdi&l ﬁminammme'scsbla veiste giasebiopas diggeter, rather than the

oD S B R P e B R e i RHSG pgonmenta

dumpinitggeSist fso Eien BEHAD iBmedile abdéide f paBnriedRds iwfwhich such
deconposi ng food waste at conventional waste du

sunug§sqﬂ§e et stpragyandr Gemed lﬁagatoef watie Jupangesie urthgennore the
g?%t%%%eodgl\’#atgf ?%%m?&&z%?ﬁogh@ I SC oS e%’lln eFelbne Ing sttes -ls

h era@cnd bx pmoetsing of such wage irndccendaaceiwith tb@prbsanatuivmiﬁsnof

two or nore of the individual features mentioned or
evi denfit wﬂ]rhmmﬂbretobcbthht the investidnndislos&d dndafefihbrblsseein extends to all

d| ferent c | hations consti ariqQus alterpative
Y% OER, TR 5% Joph oF the et Lenuwes fguibned O evident
em'tﬁgl’t&:& &f dtahnddr QIERE theéeMiteRAt dBebinations constitute vatious

nmodi fi cations,
alternative aspects of the invention.

sen |nv ntion all ows re effl ent Qd better

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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obvious to those skilled inthe art can be made

thereto, wi thout departing fromthe scope 25 of the

present invention. 16 CLAIMS 1. A putrescible organic
wag,‘tl_u%%gat ment system conprising: a conmm nution unit

in comm nution neans adapted to substantially

conm nute putrescible organic waste and to m x the

commi nult-ed whguigespiblaorgenie vaste trement systampamprisingr r y

the conmi nution unit being adapted to be connected to

a suppl ¥ cofnminaticar pnivaineiudingowvsmmemudont medns nmdapsed to substantially

adapted to vary the flow rate and/or_volune of_ water .
supPImEte Brifesdble sganieityasts audite mixethe soguamdedpigste with water to

g BB e R Ao A BRI o IRBT A oy of

asweiggnment nmeans, and adapted to control the water

flow rate control means; wherein during conmm nution

the conp4ted flovaeoRted] tth&ing addpeeddb FBith/ i ratW8h@br volume of water
supplied to the comm nution neans such that a waste
puiupphedio e compripdiéarewnif;ned  physi cal characteristic

is produced. 15 2. A putrescible organic waste

t r eat mevdsteaystemend acandidagtet do adseds mcharactefiticaifithd Waste; and
wast e characteristic assessed by the waste assessnent

nmeans iascoh#B6! &g i cothmuhidfionBskiLthe Irastd RitkERSR nRlaBs, and adapted
organi ¢ waste treatnment system according to either

cltaicontiol therwatérdlow mfe GmmoginnaltShe pr edet er m ned

physi cal characteristic of the waste pul p includes a

20 predefi netlemwsin ddrinpecanmir@itibn tigkeosittoy naadd oontrANge: quantity of
of densitjes and/or flow characteristics. 4. A . )
putatEsEpmicd to fspepunipgdersmepns suphthat & yaste pripdiaying giredetermined
t e ding clainms , further
cg’lﬁ‘gﬁ%’aé%acg&}%g%&rg%ﬁ%&T or receiving waste pulp from

sai d omm pution unit, wherein said receptacle i.s i .
fluid Commumi BUSERIS, ML ESS BRI ML fetoriBg & claim 1,
AvitiediPe Wk (REE&RE i NAS:Sed BARE TREE aS sy ARG RithOweight of
to any one of the preceding clains, wherein said

ctrerastet i on unit conprises a chamber for receiving the
putresci bl e organi c waste, the chanber being

posi tidned Aboitescibie ofRnid waktd FeatiNe@NSstem according to either claim 1

or claim 2, wherein the predetermined physical characteristic of the waste pulp includes a

predefined moisture content, density and/or range of densities and/or flow characteristics.

- 4, A putrescible organic waste treatment system according to any one of the

- preceding claims , further comprising a receptacle for receiving waste pulp from said

- comminution wnit, wherein said receptacle is in fluid communication with said

comminution unit.

5. A putrescible organic waste treatment 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.

6. A putrescible organic waste treatment system according to claim 5,

wherein the chamber includes a conical wall portion extending radially inwardly and
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6. A putrescible organic waste treatnent system

according to claimb, wher €i’n the chanber incl udes a

conical wall portion extending radially inwardly and

17  downwardly toward the conm nution neans to i

f adpVpvadly evard dhe commimuiop meansciobfagilitaie gghvery adsthe putrescible

too{ggﬁilc%s tQH{e'c%n qﬁu?o%‘mgan&A putrescible organic
was reatment’ system according to claim®6, wherein

t he cha;gbere%ncl udeg a flaoor portion which is noveable .
froma &l oset! PEESHPIgnoteaiic swagle dfainegbsHeln agordjug tg claim 6,
£ RSB SRR inch s PHbATPRIN Fhich SRR & ERRd position o
puén eysmipokidon sgantoallvmstaasfer eahepnteseipkicegankewadtelfrnm the chamber
to claim7, wherein the floor portion includes at

| edfe FRMNUYeR MeaRher s extending radially outwardly

and pivotably connected to the renmmining potion of the
chanber8.and érm&ﬁgﬁ@de 1@gaic avaste tigatnrept sy$temt according to claim 7,

ope siptign b n actuator such . that the at |east .. .
DR PRole' Ahro b Eon <P ataET ) P TsibgrC BRiendipe radially
Pautiveralyadid oty thitheBRE IAUR einainkil pRREI0THIR: Qla8DR} nd arranged
waste to the conm nution nmeans. 9 A putrescible

origansite braseablertodherepen pysgticanhyaac astetitorgsuch that dhevatigast two floor

EHE" G e o LE B D0 G SRR BRS04 gliov oo Pessage of

P W8 Ss810 b afic 3Rl Go R MinhiRuddiEméamber when the
flloor nenbers are in a closed position. 10. A

putresgi bl e 40 [ A C b .
e Loy o. MR SR T AR, o 7,
asvHepeinBRs Wastel igessmic@Ninedds Mehudes i Beighin@! GdMisCar@ed so as to
fromthe | oad applied to_the floor nenbers whilst in
t HeteEnEs e pweight eh puprescible onganig Mests I éheoelyaplies when the floor
according to any one of the

g?%%ﬁjkﬁgggﬂggé%ﬁ%%ﬁgggin the quantity of water
suppligg to,the cogm nuti pn _neans so as to produce

I

wast e p ﬁ.agpt.ﬁegc.c eofﬁﬂéﬂ:efwéﬁtﬁi ﬁ%a&mﬁq{y%)(sm according ?o claim 9,
C RSl ¥ WoighidgSmeglsels rﬂrﬁﬁ%edo)ﬁo ak e MBIsGRt th@fwéigﬁ_ of putrescible
putresci bl e organic waste. 12. A putrescible organic
wergaeictwastet frem thedyast applied tothe flogr membery whilet infthe d&sed position.,
clains 4 to 7 further conprising a sensing neans for

det er ni ni ngA tperedcibie brgahicpidsteesedtiab@ sysb@aRbErdiMgsb &y dne of the
the chanber, wherein the | evel of putrescible organic
vasedingclpims wheteincthe grantineofawitontuppliedfottheeqnipimaition means so as

o{o%(%l?ce \QBVVSJS% i)luli]p ﬁa%ngcﬁg gl(‘)e%%fermined physical characteristic is determined by

the weight of the putrescible organic waste,

12. A putrescible organic waste treatment system according to any one of
- claims. 4 to 7 further comprising a sensing 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 waste in the chamber.

13. A putrescible organic waste freatment system according to any one of
claims 1 to 9, or 12, wherein the quantity of water supplied to the comminution means so
as to produce the waste pulp having the predetermined physical characteristic is

determined by amount of the putrescible organic waste.
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13. A putrescible organic waste treatnment system
according to any one of clains | to 9, or 12, wherein
the quantity of water supplied to the commi nution

means s? 30,as to .E]%oduce t he waste pul p having, the

pr edet etfri neft PBHFSTiRlS| oTgus Avaster freatment; systep Ao do any one of
by ARy B! ﬁ0°f3,tmraﬂt$@§&wiﬁtﬁﬁm furthBS ifetudt® a é‘ﬂnm@ water inlet
putresci bl e organic waste treatnent system accordi ng

t olaated dnthe ehambeariand irbfl4id cd@munleetia@i with kdd eapply ofsvaten

unit further includes a primary water inlet |ocated

in the ghanbgrmandcible bightid wABMRAERAI Qstéth L eSS to claim 14,
supply of water. 15. A putrescible organic waste

t r whenenibe sgmminitineowitdiutier tiochedes iarsedondarySvatersinist tocated below the
comminution.unjt further includes a secondary water

i nP%’inaﬁyoVéag?ré’g]e elow the primary water inlet. 16. A

putrescj bl e organi ¢_waste treatnent system accordi ng

to any bhe dof Pifiescibly egair Yipsie) tegatment Wrdera jagcardipg g auy one of the
r . t [ 0 .
CopSeily Qhinie, ekt WIE NG R Blaist 100Y \BHluhof Ntor supplied to the
whécaiminetol aletss i heguldiedby atcenterldabe whith fdgalkiesahe!fI®w rate and/or
of the supply of water. 17. A putrescible organic

waldqVe voluglg sugplyoémateecording to claim 16, further
conprising a control systemfor controlling the

cont r ol17val Ve puttBscible pugangs eiableetreatmenti gysteas tagcording to claim 16,

tr ment system acgording to claim17, erein
S T SR S SR L R A AR

15 19. A putresci bl e organic waste treatnent system )
accor dilfg t & EHEessibley opganiog wastghisqalinentt sistopnee¢adingrto claim 17,
anpnt, i r.gani Ste. | nual |y

ent eréena 8&%&2%{%@& 13*840%{) gr 3l sal)l?getl\é?}l%%lycogéﬁlg%‘r. 20. A

o ol aitth 1.7 AGHUFREIe e Koh e BRFE, Vol Brcar g o sfum 17 or 15,
PWHeRsH k! Sar@E A kol 8F ButtSciBld QPR Gaklets GnBAIRFentered int
intg 20 tlst:aé&f:ontrol system 0121.&%yster%?or %P'enere into the
prcochod isysgern b @adersour ce f or bi ogas fuel production
conprising: a conmnution unit including conmmnution

means 20lapt 8gutresblb stganici dste/treabQBATIsPstER AREGHRSGH Bladn 17 or 18,

organic waste and to m x the conm nuted waste with .
\NH’%@WQ e prBiculr mmUpLOfputtesaibly organic wawerisnatpoatiaaly entered into

bﬂie%%n@&as%tg%_to be connected to a supply of

21. 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 and to mix the comminuted waste with water to

form a pulp slurry, the comminution unit being adapted to be connected to a supply of

water;

water flowrate control means adapted to vary the flow rate and/or volume of water

supplied to the comminution unit;

- waste assessment means adapted to assess a characteristic of the waste; and
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water; water flowate control, means adapted to vary
the flow rate and/or volunme of water supplied to the
comm nution unit; waste assessnment nmeans adapted to
assess a characteristic of. the‘aﬁf e, and 19

c

a
cont r ol 2FRAHY HeINS B OmELcatioR Pisic gecpsment means, and adapted

as §6 S5t the WG FlovAdt RHAM Reinst 0 control the water

flow rate control means ; wherein during conmi nution

t he con - n . e ntity of .

suppi 1 et AR SRBRERiGn UE CRMAT fhooke Ropth T guaniy of water
pukmpphied ito ghé comedeitRihnmeas sdehAXSh GalsteChdp AR $ tprédetermined
i s produced; and an outlet conduit for directly or

i n@hysisst eharagtristieisipiefuced andist e pul p to a di gester

for producing a biogas fuel. 22. A systemfor

pr oduci aigowtlet eedluitdor dizedtlyror bndiggaty Hleléleripg dituwhitopulp to a digester
acgordi g to.claim 21, wherein the predeterm ned
phyEiPEHUI0R S 5&?%ﬁﬂitic of the waste pul p includes 10

a predefined noisture content, density and/or range of ‘
densi ti¥s arfdpten fawrodisimgactoed sawrgecior bipgas fnehprodistion according

of . t t44N [ Qrganic.wast e conpri si,ng the .

o AR S B BRSPSk o TR LU i nctus
SUPppriidihedati@isnir® thfemUt d@sity DAR/RT JafpeC oMa8ditle® and/or flow
produce a pulp slurry; and 15 automatically

cowerasterisiing. t he fl ow rate and/or vol ume of water

supplied to the putrescible organic waste according

to a wast e Ahacthod ef iretting paseitdesigatic bwste comptising the steps of:
assessnent neans such that a waste pul p having a

pr edet ebfinlifdingPsesdc 6RaRRGHRTL Stic s produced.
24. A nethod of treating putrescible organic waste

accor digpgh ‘H% Glafd 1 3 puiré ib}f\sﬂ&rg%@ walle t(f’%l%ﬂﬁéﬁeit}gﬂelg glgﬂ'f}’; and

physi cal ‘characteristic e waste pu I nc

predef i IR St Ur e.cont e densi and/ or range of ..

Gens: t PROtar AU Hop, FREahEr 93Emof BAE s8Ppiicd to e
f Qtrpdeitdel kdagicawhee hes@ing Sof P kvableOdRfactcriSlic RS AGHSIORY a waste
conprising the steps of. conmm nuting putrescible

oBgRspANEenEeaRs suph thal ppvasingplpdieeing tapredeterminedgdysibilecharacteristic

organic waste to produce a pulp slurry;

24. A method of treating putrescible organic waste according to claim 23,
wherein the predetermined physical characteristic of the waste pulp includes a predefined

- moisture content, density and/or range of densities and/or flow characteristics.

25. A method for producing a feed source for biogas fuel production

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

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

putrescible organic waste according to a waste characteristic as assessed by a waste

~ assessment means 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.
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automatically controlling t fl ow rate and/ or vol une

of water supplied to the putrescible organic waste

according to a waste characteristic as assessed by a

wast e sessnen ans such that a waste pul p having, i
a pr ede?g'r i éae%ﬁ@gqfd’gpgw % bged SPEER gor higgas rfa%l&&e@,gmg to claim
angs3 v e t p I: t .

o e, RRElG PRAREHRS GyRURhoRIOT R Jle pulp includes o
pr pdadefimgl moiftesdoamat, dendityrantlod gage dfddhsidecatdddripw characteristics.
clai m 25, wherein the predeterm ned physi cal

charact e7i st ACpifestibR WAShR RadtP tkd&ﬁhéiﬁ'es?st%m substantially as herein
predefined noisture content, density and/or range of

de Agscribekwightifoendelto thestseorapangingstravisgs. 27 A

putresci bl e organi c waste treatnent system

subst ant§.al |4 methbieofitreatibg pagescitde dragnichwaaé esubsiadialle as herein
t he acconpanyi.ng draw ngs. 28. A nethod of treating
pug?SéE’a?fﬂ‘F@i sfgenedo thescermpringkaveney as herein

described wth reference to the acconpanyi ng draw ngs.

29. A m# hodA fethpd ofdn cpmducing aedeslosewee ffor Wpgagaiel production

fu roduction. substagnt.i.al as herein descrihbed.

o Tl BEPRN G beRin SPAD Al sToRE o B Serierving 5rings.

system for produci ng% a feed, source for biogas fuel i
productilon A dEeEn P rgdusingnr fed srses ifdre diggas nfuel production

r efB5EMNERY aOndBh RSSHIBINM LR-GLAW AY dccompanying drawings.




