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Putresci bl e organic waste treatnent Field of the
i nvention The present invention relates to a

w@rise3rirhl e organi ¢ waste treatnment system aneiCaukmwd/001460

and to a system and nethod for producing a feed source

for producing biogas 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

donmestic gjtuatio t he waste di spos Lt may be

| ocat ed aEl&U@ﬁC'BEé Qrﬂqmﬁe}ﬁ’%ﬁd‘&ﬁﬁa@b‘%& e food is
prepared. Larger scale waste disposal units nay al so

£.U4s R rial applications such as in
Fgﬁaéﬁﬁgﬁfg?gﬁgééeens, hotel kitchens, fruit/vegetable

shops, food courts, hqgspitals, fa food oqut|ets

ol Ubs ThaiarTt s eafan SRE e Rurtsibls e Tt dmgn gyptom and
H%g‘ﬁi)gt fhd o §)‘fsténkf' endRsdifod Rrdrédudidsya &l WAER! fob Producing biogas
added as a delivery neans so as to transport the

fileirry down a waste line to a waste outlet, for

exanpl e a sewerage system The resultant product

BaskgPound Gfithetifventicihe outlet is substantially a

l'iquid. After treatment in the waste disposal unit,
the Woale Bithfsal Inks YRl hedetd BbMAiAte DyitréicHlo Sbanid) waste into a

the sewerage system thereby increasing the anount of
slastyeort palp fdratranspott avexyufiom theepeinent Vel ggmmipgion occurs. In

sewer. system Furtherpore,. there.s n ut.omat ed . .
ameris o, e A HTrost. WRlee bIatnr R i tcpppsink area
Qﬁl@fe%sh Al fre «g@ni ¢ waste during conminution and hence

t as

ereis rong possibility that an excess anount of
wat er i i i : : _
cour s g4 Sl 1Pabaf g CRRTULD B3 BEP TR Rt shoations uch

Qo FaniRaia| dajteting @stet &lrtieenanfiuiexpeeteble ehops, faodtdoarts, hospitals,
di sadvant age i n di sposi ng putresciblg rgani c m%ste in g
§@¢«é¢@geutb§%t%, bakerigg andy synstadkets %%e%&? ap Qe Uped to reduce
ot _utilised.  Biaqglogical e ] t i
L b4 250 PR 8 HBEL 0 38! 8o npor e sty
ABRMt o GRsBD1ifE Netdhaage aodlet; aor kearipledh aswerafeia)stanulhe resultant

to generate electricity. The residual slurry product
wesduchisansperted to the waste outlet 1s substantially a liquid.

After treatment in the waste disposal unit, the waste 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 required to flush the putrescible 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 putrescible 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 product may then be

further processed for use as a fertilizer. At the time of writing, this technology has been
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further processed for use as a fertilizer. At the tine
of witing, this technol ogy has beeni npl enented by

wde@sesdms sche Abfal |l verwertung GrbH & Co KG (BITHAU2004/001460

22 plants worl dw de. A problem for biogas producers
such as BTA is that the biol ogical waste feed
collected for the biogas digester can be contam nated
with inorganic materials such as plastics, cardboard
and ceram cs due to the inadvertent inclusion at the

ﬁﬁélgl%lﬁﬁgd %g:%j&%%ﬁxgs%hg fAbthﬁY e{'tﬁﬁn% 'ﬁ}}éﬁ{ %g%nk@r V(E’?ﬁAg in 22 plants

scussion o ocu I cations,

A6HEwiddE X 768 em TUPSIbARGES duddrs bdhes, BT iethatdhe bivlogibsl waste feed
l'ike which is included in the present specification

pelisctsd diar denkiogas digesterransbe sopigppered withanorggnisr yatedals such as

contextual . basis f.or .th resent .l nv 10N, .
oS R Rt R b B b MR E BB ot M ofy S conection
SEHRE Bhtred¥RIIS SipadibivbtefRdtaEal he prior art base, or any
part “of the common general know edge of the relevant
technig ldi%clu%i&h o doBhRbARN phiBliddt®nt, S£M)| &Rficeh] Sltdta@bes, articles,
the present 1nvention to vvhrpc It exXtended at the
pratedialst o ttlatike ovhichaisascloded e thermssmt spaviferationhas been done so for

Summary of the invention h a first aspect, the present
iAol PROSS ShAS BTy OUEPIHAL DaFig dny (oo pEePR fnvention. Any such

hfssl?stsfgﬁp Lreht LFHR GRITRdT A2 'SQBH? B 6@ Pdéfdt Wwhich forms the prior
'ncluding comm nution neans adapted to"substantially

enate) ot anppirt ef thehloemory ganearalastvdedget of the peleyant technical field in
slurry, the comm nhu fon unit bei n%.adapt d t.o be

sdainmce dhe teghnycal |9 e RisseRf MvRHon fhwWhChdF eXguged at the priority
ﬁgtt@%} 8ol Qﬁ"@gﬁfet@%{ti heufhow rate and/ or vol ume of

wat er supp the conm nution nmeans, wherein

ur i ng cQ hnut\i, oq.oof a particul ar anmount of

%M"?'@ EY & %f'baerﬂ I}Naste, the control neans controls

the quantity of water supplied to the.comm nutia :

nmeansis @cﬁr5¥ rpapeck thesPresyth BvRaleH é’f%\"@?seaeﬁ‘&?eﬁ?lﬁ@d“gamc waste
' [Stic is produced. h a second

RSP AP A Bl

i nvention provides a system for
produci ng a.feed squr.c r hioaqa el ductign .
Conpr For R eE0 Rt tad R, SRR mRhE el e, substantially
RBARSnRE 3RLeiHe oruhisd ankialilty £oulp Sluire, fhet c@pmihitien unit being
organic waste into a pulp slurry, the conm nution unit
ldaptefl to be connected to a supply of water; and

a control 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 putrescible organic
waste, the control means controls the quantity of water supplied to the comminution

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 comminution 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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adapted to be connected to a supply of water;a contro
nmeans adapted to control the flow rate and/or vol une

w@bRood@swers supplied to the comm nution neans, WAET/aU2004/001460

during conm nution of a particular anmount of

putresci bl e organi c waste, the control nmeans controls

the quantity of water supplied to the conm nution

nmeans such that a waste pulp having a predeterm ned

physi cal characteristic is produced; and an outl et

conduj i alsl [ j :
ot o b 0, St o 86 bl BB e sl
o e thinfdnaRnesicans; Whepsie shining rumniihoiorpodvd gegicalar amount of
nmet hod of treating putrescible organic waste )
puipseibls ergatip avastee(hs controlapians roniTals the guantity of water supplied to the
amopunt of p ci.hle gani : yi.n . :
ERBHh flon oGS e AR OF ettty HRABLY bR physica
@hgﬁ&yﬁgﬁﬁﬁpﬁﬂﬁ&ﬁ@hMing the flow rate and/or vol une of

wat er supplied to the particul ar anount of putrescible

Qh FRAEC cHRRECROoP WalctlN8E iliNBEY ivERnd @Y REs@ pulp to a digester for
predet erm ned physi cal characteristic is produced. In
arddooingla tasgeedigl. t he present invention provides a

nmet hod for producing a feed source for biogas fue

pr odutd b @Rird aspeti, shengreddne irsergion grovidesmrntiiodgf @eating putrescible
defined anobunt of putrescjible organic waste; supplying
mgaéwwmmwrrgégé%%%r gani c waste to produce a

pulp slurry; controlling the flow rate and/or vol une

of watemnsuying aguhriicularamopalr¢ff puiresciblmenganic gfaste;

putresci bl e organi ¢ waste such that a waste pulp

havi ngupplyifig detee torihe dirpdeiid¢ cpganihiaaste tepiogticea pslp slurry; and
produced; and supplying that waste pulp to a digester

for pregulingud Riveadsaddis!vohiine g haldrsuppliel to the particular amount
predet er m ned physical characteristic of the waste )
i | putreseibla degarac prastdefuich dbatnipiveasie pulrohedng 2 plisdstermyined physical
agd/ or .range f densities and/or flow characteristics.
ROFRAPASED Bﬂ%}m? e putrescible organic waste

treatment system further conprising a_receptac for, .

F ecei WA AGORS 8Bl iy TFRSHI SEEHUEBAPYIES & & for producing a feed
' ' a i S, ] i @Eruni cation wth

\ggﬁ%gg%r?ﬁn@%?gﬁ%%%?ﬁr& e éirsgt)% tlﬁés??g conmi nution unit

conpr Ic%r%?nigutfn%aanzri)e%rne noliits I})\{J.Itlrégci{)ﬁeorganic waste;

supplying water to the putrescible organic waste to produce a pulp slurry;

=t

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

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 putrescible organic waste treatment system further
comprising a receptacle for receiving waste pulp from said comminution unit, wherein

said receptacle is in fluid communication with said comminution unit.
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putresci bl e organi c waste and may be positioned above
the comm nution nmeans. The chanber may include a

w@owso3d77sal | portion extendi ng radially i nwarPCH/AEZS4/001460

downwardly toward the conmm nution neans to facilitate
delivery of the putrescible organic waste to the
comm nution nmeans. The chanber nmay optionally include
a floor portion which is noveaple froma cl osed
position to an open position so as to allow transfer

of t h@ﬁ%%%lﬂ?f %éjlc%nﬁﬁigﬁﬁﬁlg if’ﬁﬁig :)c?m%}gﬁ’g&t e iehaspe orfj Peceiving the

the c I ONn neans. rtiron nmay I nclude

BlitrdsGidRS ofgamicl Wams afid isr Be obitivtded gboedilal tymminution means. The
outwardly and pivotably connected to the remainin

pomiten maly incledechegrienl wakldpertipn sgtsading radialy Ingeardigag dgwawardly
fo&gt%] ?t{e\?\(go%ﬁxo’? b 'rr?rggmsb % ﬂ%@l@%@“@{l}%ﬁgﬁ% tpﬁi%séiﬁgiogéanic waste to.

1011
r nenoers ex Into sa

HRHofmhinR@dd meshsand al | ow t he passage of putrescible
organi c waste to the comm nution neans. In one

enmbodir B B amb P GNP Shifonk 1§ ahOMAE aSHSSEFBriith &N is moveable from a

conprises a wei ghi ng neans arranged so as to deternine
tlosedymisgiun tofan ppén pesitidyl s oy tyaatiow tnasster off thet hdresdibletpeganic waste

when the f] oor nenbers are in a osed position..
Bioer e Shrybeia Gty ChBAREes b FaSTs Gy ipgude ot leasttwo
CoiH u 19! 8.d08i98EB1y\@shBetbd 8Nth ini
FREP HLE AN ol OB B0 P B9 R R rminin
pbtise df fos chidndrer abbraerapged eoats! tp, be meovgblentoi the @fen position by an
wat er supplied to. the co&?ﬁnuti n _nmeans
[

Biete B B 50 UF B! U TIRGT PR GURY P NER Ty e fpid conical
%Elﬁ{oﬁ%& %11&;1 e a%sa%@&éé?fg@&%l@%réaﬂﬁ: Wedt O the totnBfinution means.

escl e or gani I n anot her enbodi nent, the

wast e . treat nt. s tem i_Si i . g -
vasneih 65 SERRYARAE, B8, F054 DRSPS 8P S5l o weighing
WesshSarkdhgbi 6o S MAHRBImMinsBE a&dﬂgﬁtwﬁm&ﬂbwbxg@m@w@w 3l the chamber

organic waste i s indicative of the anount of L. .
pdien gbe iflvlor nasnalans eranits Beclioped pesitinanBestoraldy dhe yeighing means is

t he antity of water suppli.e 0.4t ' [ .
530 ¥ ol YL SRR B0 BrRRITR R o tosd appia
6 BRatRE MenfRrPRNiSH ¢RtheCodeaGioRItiont Moré Srefiatislymihe @dartity of water
anount of the putrescible organic waste. Preferably,

tsheplicdntei et icomminitiont waeansr S¢ el (el ekrodugsr andiegtewgilpr having the
RIEE RO A ] M e ge—
GREAM I WstON

In another embodiment, the waste treatment system 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. 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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unit may further include a secondary water inlet
| ocated below the primary water inlet to ensure that

wowdosnswent ri fugal ly flows through the coni cal PCT/AU2004/001460

portion. The flow rate and/or flow volume of water
supplied to the conm nution nmeans is preferably

regul ated by a control valve which regulates the flow
rate and/or flow volunme of the supply of water.
Preferably the system further conprising a control

syst 2@%@ W ??E%@M %'18\9 Vol QR WaBlr YVt toYRE @ommmutlon means is

pr ef e control systemis a ogr anmabl e

prefiabdy ré"gﬁmddcﬁy #£Eontiol @alpamthich regulaeoihetilosf rate and/or flow volume

putresci bl e organi c_ waste nmay be manually entered in

efhthe sopply of wgt dirpisyably thecrysiom APFtRPIERTRIANYE Ph‘@m"{ system for
arti.cul
S B AU aPL P RFHEE, JOPhE B3 i progrmmaie
@%{Em&yﬂ%g& unit may further conprise an outlet bel ow
e conm nution nmeans for passage of the pulp to the

rece pfl?éﬁhﬁﬂc HE btk BF phtcitfie 'o?ginhdibvﬁsté Y Iﬁaﬁda@l@} entered into
with L1"or purrplngthe pulp to the receptacle.

mefcunttrdsiegyswnﬁQda s tor attbmawlurthe pértichler popyeised mm@smble organic
organi c waste supplied to th nuti on neans during
Wags AR %llk’)ﬁ‘gtg A ﬂ?esco&gf ?ﬁ%‘l?liny used as a

control variable to determ ne the anount of \N%t .
suppl Thfd C@mntlmiéloéo‘iﬁﬁ gy ifemh gh PP PEc AR 03 HPY belAw the comminution

V°' %ot bR oPHn A BuAPSHARE e aHY) BHﬁétOBaas*%E in fluid

nn1nu operati on vol une |nput

Q&nﬂ%ﬁnﬁamftpb pnﬁlpefbr RONIEE ttRelphlp tb it :eospmidhut | on
unit. The control panel may optionally allow an

oper a%lloé Pﬁ&e? EhBEdinREE WREFH IANRUGH the f‘pufr@écllblé‘v BadHReY waste supplied to

hal f hamber, a three quarter-full chamber or a
fhm donohiantier mehiny dmmb@nmm@tlmﬂmrdhommoﬁdw peed as a control

0 send, a contr wat er
Vel ©ckiraRiiedns BIoW: SpPeIRE AP PREREE F%qmé%ﬂl%w
optl onal secondary water inlet, the control signha
bei ngPrederahEihareiueeds puhby rasseresatry ef e m&ﬂ%‘l unit prior to a

?veBCm? nmd@ro% pe}a?lon' PhELS: u{ngj}linﬁpﬁwé/ e b fg doﬂ{;rgf Réﬁel Qonnected to the

ve I'S connec et o

cOWHiRitHoh AmitUThé cortred patdl Ineiy Of)tldﬂh@lytal\bwmyopmdmetm&yect between
be connected to the receptacle and anot her OH et of

ah@lmftﬂhyhvawe anhglf-Hal chamberetl thEpeadeprisrinl hemyer or a full

co ns may be able to send a signal to the
F l@%#%a’famep ‘0 open

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 comnnected 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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either outlet of the two-way valve. The receptacle may
i ncl ude an outl et passage and a val ve may be | ocated

WO poosls97eut | et passage. The receptacl e may i ncPCmMauU2004/001460

| evel indicator neans to indicate the | evel of waste
pul p in the receptacle. The | evel indicator neans may
be made fromtransparent material |ocated on at | east
a side wall of the receptacle ¢o visually indicate the
| evel of pulp | ocated in the receptacle.

B IS AR TSI il g e

FBB PadsAgd. THE ER (gta&lb endyeineludefa 16Vt indicatpit mehrs tatmdim,te the level of
point in tine. tionally, the control neans

pfasteupd@ in theveteptriclgn dhet lgvelningdicaion Means mayehe m@dt: frogn transparent
%thg éﬁ%‘u e%lfﬁaéglgse\ga 8? e Qb qq% & '?c? vﬁﬁ Hllﬂﬁda%nthe level of

Icatl on tem

?ﬁ‘lﬂ IB@Jté@Iﬂ QR Sretptdch. A kehnivelg| thdiingicaten ﬁ’ﬁaﬁhsB nrag"beaﬁﬁ electronic
conprises" are to be understood to inply t

inidatryi that i tormetted ttethe c@mtrcdgmans ét) é@il@ﬁte éhee%ﬂtof thgygeceptacle at

not e l.ude ot res
@ﬁ%ﬂ?@ %g?q (?p%&)élg tg} | %?{8?0 &I)%R?? € srlg el s1%n(j11 to on a
xRN ﬁaﬁﬁél t&mqﬁi’élﬁﬁg‘ bedksibletol dﬁ\/c@iéfdt@fbﬂ/tlhé l:orﬁﬁh\imb@n unit.
described by way of exanple only with reference to the
aCCO“R@f&GQgFﬂl ' ChRim M QriRisd” $0QWariat thi
schemati c agﬁﬁ &?E%ﬁgﬁ¥?§§%Fgle ofggnlc §2§¥%10nson s torm
ﬁr[dhatm@i‘donqyylsmg’r‘mmﬂ: tamdprigast aee fortef widesstoaitoddipiethe inclusion of a
re.2 shows a det ail ed schemati.c.view o
é‘?ﬁ’%‘#?ﬂ iRpEsh SHRAR (OF ofleRPRyraldy DOEEYRIpde Bt }%eﬁofﬁgwﬁes integers, steps or
¥9%ﬁ sectional view of through lines 2a-2a to 2b-2b
Igure 2, in which the floor portion is depicted in

%ﬂ fo ed ml(sqlng {%ﬁ!&aglwe gushO\gsdt he II gor portion of
(§§ﬁﬁ re epicted in an open
position; ure 5 sho contr ane .for
t he er‘?bBWf teXGEBIaLY é\gﬁ@l@?@h?’g hep gon WLk Rgwsbes described by

9&%‘3‘1 a)rf T ex Irgy]ﬁlégﬁ '911{ eféfg{l@pé lthd Q&ohﬁﬁnﬁﬁg kdwin mﬁ@lﬂ@l@

slurry accordrngto

ggﬁ?? gua.? égﬁfh x';:v'sgau rsc‘Sahe il géfltatfraZn %?%V\%en& @15 8@5?1{0' %ﬁste treatment

mto rm

@§sté}ﬁla§cdﬂﬁﬂgtda@%f@fedtehﬁommnﬁl urry accor d| ng to
anot her enbodi ment; and

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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Figure 8 shows a control panel for use in the
enbodi nent of Figure 7.Detail ed description of the

werwodsarent s The fol | owi ng description refers POI/AU2004/001460

preferred enbodi nents of the putrescible organic waste
treatnment system present, treatnent nmethod, and nethod
and system for producing a biogas fuel according to
the present invention. To faciffitate an understandi ng
of the invention, reference is made in the description

PRl BRSEUBARH ditrie SfeMARmARE Y e o oai

ustr at In a preferred enbodi nent.

Sim | conponent s bhetfween.the enhodi nent.s .are .
dent Th OBy RENSEIRES? arieo b @rriaHes apibodihds of fhe putrescible
5#9}%% Ra3E BRMRlehf sflaar AR, ieabthaitemedd e iietdatandf system for
the invention in which there is shown a putrescible .
progiacing aviisgas foel @atarding toythe preseridnvantionybe &cilitate an understanding
commi nution unit 12., The co nytion .unit jncludes . drawi
S8 HEAT, PRSI s HAIY B M feslPiPR 4o shadeeompnying drawings
We{:elﬂ?/afh% gpe%l?tb ifel¥ioR [POiMistlafdC M NhteRriRHT E@B6diRIRt. Similar
organic waste into a pulp or slurry during a

compomnts tatwemethatinbodinéntsireliddsifimg rydbé sanesirefarenceinymerals.
alternative enbodi nents, other comm nution units nmay

al so preyuus edhoWoh seiaiiplie diagein oflapgeferted embodiment of the invention
hammerm || for exanple. A water su 27 is al so

. / pp! .
Eomhit Beretis Shaven CoPVTSRGIIOArEaRICtV IR ITTPATEBh IS A thgy, includes a

a control ne N far . e | aoi .
BeT b P, o8 R i 2 B ABATIRRL G G6h ans i e fom
QPRUIRI BlidsVid ¢hichugRl dreatll® by hemotsmionttinirainutepitrescible organic
during conmm nution of the putrescible organic waste to ,
avesteriatot npulp o ylused wingw penminiiea qnsration Kgvifhesppreciated that in
characteristics are oduce the.c ' [ Ik
é‘ﬂa@ﬁlﬁeea mhaae& Shsolt{q%/r; 9‘?@%@%&%’%’ ou Ilspg{ég]n;gly[% ibggL;1 slég’ for example a

deihbmgdnidrSd HiRmeaRilR fdr; example. /A2MGEer Suppiyi 27 i3ratso connected to the
contents, flow characteristic or range of flaow

chamzveteon wnit erd isTenntegitedhy 2 genzlimeansgn dhe femk ah PFegrammable
nd fl ow.ch teristics may be chosen to ensure the

ﬁ%@?c‘é]?qﬂl]%f@{rﬁa&t@;nsportati on of the pulp waste

material, or for the a I cation_or yse of .the pul N .

st ¢ ThePA 30 B nrogrouRaplodo L b e By B plpminution uni

'ng %0}051? befe LB ak 3std @ erkd@f thBt Ay one or more of
igester for the producti on of biogas.8

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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The schematic diagramof Figure 1 depicts a
putresci bl e organic waste treatnent system 10

wW@ewsnsli’my to the present invention. The putr eBCI/BUZ004/001460

organi ¢ waste treatnment system 10 includes a

conm nution unit 12 having an outlet 20 that is in
fluid communi cation with a receptacle in the formof a
hol di ng tank 14. The system 108al so i ncludes a control
panel 22 that is used to control the comm nution unit

12. T ' i I n r tment
1 L1 SRR GB e BLACER AR Bl e e
wasdne 10 Bbeording &o rthile mesend énivehion sThe patrexditdd @V@nich waste treatment

cutting blades 16 which are used to comm nut

and
Fyssemn cHY dngludes pit G REEIBIEOTO PgENi ¢ Raystge annoyied 2\ that is in fluid
I_mar f
BEREKl ) G noEto bl Int M e RIS Bl 4 18 oo 10 o
sepaiReacyntva pelel R @bt istiséd1d doatrol ik cemintinutici wid613.s
| ocated in a | ower part of the chanber . The | ower
part @fe RRMGRANRE unlBA2i BickaBd Gal indddAaldénaRiHe$8 i ihieh is used to
the cutting bl ades of the conm nution unit. The
cmiwermm’ewddwranec dvastee Thb yntarnab champerok8 sHoeatgd above the cutting
ern or. exter to the co nut i on
¢ 08 S ST Pty Aot anic waste in
.ch i ncludes an on/off control valve 28. The on/off
control valve 28 is used to allow water to flow to the
jets [ f .
ort Kl B TR Aol 205 0 Bl i porion o
fileoehaintber t® and ratsbcondarpnx/atérznﬂa ihthe Haihdofigvatearjkt 264is located in a
via outlet line and inlet pipe 13. A suitable such

%@m PaHE Iofi dless cbambﬁllrd §i R 1pWRD Pavt of Hicaghwahghl ptins conical and
d?vreég lﬂ% cu 91% l{)]ﬂadgé @ igﬁlgl{bﬁhﬁmﬁ?t?&fﬁﬁlﬁ q"hte%uﬁ'{ﬁéémcﬁg are driven

an ou pi'pe inc

%9%@1!’1&61" &ioﬂéibﬂln)/ﬁit‘émﬂér afemabwthe borhhgmdiodgmitd2. The

hol di ng tank 14 al so includesa | evel indicator in the

form qhe ¢la@eti&QnIC 2'69&§|fed BeliaGRAIAE whebrUHeClY WhicHSASlud® an on/off
sense the IeveI 42°of the pulp in the hol ding tank at
amytr@lvuh/n 28i Tee onftotffvcontiay velivai2i agesedab ‘aEO‘S Avatey th (ﬂ@m T@dhe Jets 24,

meen outlet lipe 21 and.the | Iet
g TS pRi R, B shmmaE i telsectisq ifuges s pitip 32 which
?9&%@ ghg) th8 thelcetnnSinbich Gl W&e'ﬂoﬁﬁn@ﬁmﬂhuﬁﬁ"a bitlet line 21
led t sewer age system The PLC 20 is able to
aod usibiepiphd3vAlugab suwhsup nolwdesra wornt Hgven pump or a diaphragm

comm hution
pump for example.

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 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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unit 12 as wll be described below. The PLC 30 is al so
connected to the control panel 22 of the system 10.

wab®spyerem as descri bed above, with the excepPCDAU04/001460

t he hol ding tank 14, may be incorporated within a

single unit so as to be conveniently |ocated adjacent

a food preparation or processing area, for exanple in

a kitchen or a food processing%l ant. Such a unit my

be appropriately sized, for exanple to a size simlar

to thahe LB 2098BBld fo th@ett@ﬁfe YA D8 Go RBSH1 ?I%teraﬁdthé B&mminution
control panel 22 may optionally be integrally forned

winttH 2tas evill fviet desgtibet belowy Ehy PLCHY is @iﬂomhnmﬂbﬂo th@ comgyol panel 22
b? osi ti or&:ed adj acent the unit. Suitable materials

Of 815 WHPRH % he unit and various conponents vvithi n the

unit are forned include stainless steel for ex

t hus Jbe a¥iterg asaiescrifiedabess g @ﬁ@xa@%@ﬁmﬁhmlﬁ% tankf14 may be
dj t
nﬁco?io%%a«%{ r}%llt{ﬁanﬁ %ggltehl‘ﬁ{%gg?a%t Jteogﬁg | ﬁO?l(’Fllilgl’strE% 'i]oc%ﬁq. Qd}acent a food
tobépatifioh ok pfodbaﬁlh% @b&aafor&&aﬂnpreahlmﬁche@ o€l a feod iFBMERIglant. Such
such that it may be conveniently enptied. Referring to
Ri Gut may blemom@atglyowﬁda foroepxande 49 |acHza piajlaa ie dhatiafea domestic
2,
PR, M b o U SRR 27 ML b S Uyt et

el tIC e it Uﬂté‘rﬁéﬁ'ﬁﬁ% thib &dontrbEepARINIR by B8 pdsitionéd adjAcent the unit.
operation. The chanber 18 also includes a two part

ifablp| meteriglonfrogomhich ﬂeqwualﬁ engdpvasois ecoenoperin within the unit are
31% %d 61233 t's?am%%%esqg g TN a IE %ﬁ“@gmlﬁ s f A If'eElFamng and

el "Ow. i'nc
|d@é’chﬁ:ﬁﬁ1‘i’1&t1c§5 Me@é’bsh@dﬂl@ah%ﬁoﬁhbﬁ Eﬁbb&nﬁdﬁt af tﬂl&ﬁfnv@lfltldﬂ"l €he holding
comm nution unit 12 the half capacity of the chanber
tignky 87 wmay. badategradbvafarped awiiin tha riuih §ircpartieulgsappdications, and be
oca Hsed to indicate

RSt Wﬁ?n‘c‘ﬁaa5@%%&?3@89n¥%6n§ﬁ§%§s o earal i th

t he bas | at e OB .are two wei i cat or
devi pi%fesﬁag e gigir Rég%ﬂ@m"%%im%? ?ta’é%‘{;‘i? gamsef{he comminution
inn i
JE8 12" PhE SbRnkEaMP b inact AP HARE Vs AR Dot joint 53 and i
aped tt caver the cigaunﬂmrfl(%rwhm thRefoamminntjon anfiigir @pedation. The chamber
ection between t

there j s, shown a detailed crass
JectsoRolAres . B _@?@%: égBFWé’&ﬁheaIE MRS E@‘ﬁve&n a closed
FRBitibS aAER 6h&LpdRidNFhicRIE ARHIEEYREBed below.

The chamber 18 also includes a mid-level indicator 56 which 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 to a

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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base plates 60A and 60B, this gap is present for
illustrative purposes only. In practical 10

w0 ppbasi7as i on of the invention, the base pl at eBCHEABR2@MA01460

60B touch each other to ensure that no material passes
t hrough the base plates during a | oadi ng operation.
The base plates 60A and 60B nmay be forned from nesh
material to all ow excess wateri@o drain fromthe

pl ates during a conmm nution operation. The base pl ates

g%a{i}g?oﬁs @th%ElﬁFfemi&P [h@BOY pLRSRPA b P 6DBNOEH Sih gﬁgﬁi to ensure

ween a close pgosition as shown in Figure 3

that @ entdpabpdsieanthasughhthebaserplcgduringla ldadisiggpemtidy. t he
base plates 60A and 60B are illustrated in an open

POSi t rROHasd PhtEX 6OAGNINGOB ih§ b FoendiefémGheshiBatefian® allow excess
18A which funnels the putresci ble organic waste

wateeté diairofiom thiseplates duringp semsmingionerersgitme dh bascgdates 60A and

i.s_directed.onto the.surface of t npel to . praduce

TR EAT ) HPRb APPSR PES o2t faf S TG & R Faiom as shown
fofre PRI In@p nSpoxitiont ARhbwh iy Figupngl | ed onto cutting

%?glggrs 16 of Zbll‘i')fgdnlsjpres 1 and 2. The cutting bl ades 16

conmi ﬂPF%u?enép ABSaLE gfa?est (g?% teﬁde 665 G !ilﬁlsﬁﬁtgédri‘ﬁ %ré B@é‘f fosition, and

material T'n hé presence wat er to produc
Brich® it tHeeons partiof thacamben il RA(Wideh Gurmelsphe piResseiblel arganic waste

to Figure 5, there_is sho a nore %gt.ai | ed?)‘fli atgrgm of

maeeriabppioothe suHer blaienl opil Be Peter jetrh@ it gHedEd OpRfle sygace of the
ncl ude i i ' .
freh o B St AR oy T Rlla BBy L ME L Saste material is
sustinsially finnelldl GnBOcittiag biddes tbafffégures] fand . The butgihg blades 16

i ndicator |level 54; a half _cycle button 22C, whi gh
copmisute gnd masticetesbe miiesitle cEemb sfaste Watetipl Inythe prgspoce of the

mgérﬁég{%ggéﬁ@i% Qibi@ oAk Wakd gqgi%gﬁgﬁgipgh

termn onm nu unit i nse button

Gl IENEIRE GRS SRR S R—
by fotfﬁﬁl?%lgl@@! oi% cShit-HIQMR1 2N idcides @XBEEE224 WEGh displays the level of

manua operates the system it shoul'd be understood
thectiolding tadttean futl\cyble butibh 2By whishtinguts tet therRLEB Othet the chamber

S e 505 B SPGB e prc 20
¥1§‘e{t S aERBPANEN S @fhalfTBdRYSE BVelbé;NOibp BERA 12D 8vhich terminates
romthe scope of the invention Again referring to

Hiegeomemiiyution sitmtiZnend eminge bettans23s vddele mitiates @ Anse cycle to rinse the

f%g)%l?rggl?t?@elp\ﬁ &gay%genb&g%(gz?sg\%%geoﬁ&gs?ﬁ{ég&/ ﬁlrlltthlerogélov-&lf-.hglthough in this
example, a user manually operates the system, it should be understood that the system
may be fully or partly automated 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 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 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 putrescible organic waste up to level 56, or alternatively up to level 54. The lid
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conm nution unit 12, or automatically by inplantation
of an actuator neans. Putrescible organic waste is

wo o@desh77h t he chanber 18 on base plates 60A, BCOBAWAI06/01460

are in the closed position as depicted in Figure 3. In
one preferred enbodi nent, the operator may |oad the
putresci ble organic waste up to |level 56, or
alternatively up to level 54. The |lidll 52 is closed
and the operator, using the control panel 22,

Ry SheRPeAlbO sk thd'e &961:?@5% 2PNniAlds A€ operation of th
?Eelgggé%gtatglra [ ng’i‘i’gate t?]la theol evel of the charrbepp?rglono ©
ebmindnutioh onftul2. Thye qpeesei mdichtet thenth2 A6V ad rof dloephanter yis either half

nal |s _sent

full b ressin ton 22B. [ t he .
Al by Greina USRI ol ATBITIgRtien 230 Aekgnal is sent to

idn i {eyRld. Ghe BLCSY SdtudiSs the valve 28
L PRSI o e L B o vatv 28
shgnjet ddOwaehisduppiisdctoaid cladrer (80t shown) whi ch
causes base plates 60A and 60Bto | ower and go to an

open ppg PILOBOAIsHERUS b 8tknkNtoR Bytr@ulft achidor@st shown) which causes
mat eri al drops down onto the cone-shaped chanber 18A

dask nlates|6OA 281 66B foloaies andigo tp poepan resition as Hepigigddn Figure 4. The

cause the fluid.to travel centrif |1y tg.en e. t

A metEehibar raFmionf s O Eop Bk 13000 it 281 tocaea a
GQOptRitfen ¢HhPBEY 1d0&usé IR TEato t@Ael @AdSuSAltyOtol diure that the waste
cutting blades allowng the cutti ngr bl ades pul p the

meatertalab svepteofhthedurineref the eene Iffe Rhglopenipg of the cone 18A leads onto

6450 e B S RS Bl A e Bt s
Zhe ¥AlvE 24 RbcidBie@Plor R UeARSET feridd Bf Wohd bHehBrEUURdio supply a

The optimal pulp density is determned to ensure that _
trhesleprrinpnédsaopantraf] water totwadersipisrida 26 6 that emroptimal waste pulp will be

hol di nqt apk 14. The p 32 |s al.so activat t he. .
predisgs R op tinep Bite PR el Mparp B sV R B ph i optimal for
AR SatiohForR tiREhcAdinl ahso include a filter 33 that

can be renoved fromthe pipe periodically for

cl eani Is

o T 165 PR 0040 85 a0 SRkl et o
deidihg inkohd. Uihict pip2 2 rmay dlbe ilipiel & fikér 33athat canhied chimuyed from the
tank 14. | n_or]gani c materials, such as plastic and

Fircdbbaredodicelly frcdeaning: dheflier 33 gt heirenoy o fppaterials that are
PRE %%tf%ﬁn%ﬁ{n\ﬁ?edsb?y St iftioR Pci ltn fg%ﬁﬁ::;ﬁh% g&bfgil §ﬁrenam to holding

pl pe Is'transported to the tan
ttheé thdaomhricemtetidle swehsdseldste aad patboad vall alsy bk eemsved.
conprised essentially of a

In operation the PLC opens two-way valve 34 so that pulp travelling via pipe 21 is

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 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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liquid or has |iquid conponents, for exanple such as
oils, gravies, juices, sauces and the like, the system

wdaosage7be optional |y operated without the conPCTAUR®M001460

means bei ng operated, whilst the waste is delivered to
the hol ding tank 14. Such |iquids provide high energy
feedstock for digestion by a biodigestor. It will be
appreci ated that although such?2 iquids may be
i ntroduced into the syst em and be added to a pulp

ead ont

e?%qlﬁ? 83 }r{)\4 %%%rp{gh{%%’o?? enS| tgae%esg%alt %Ould there be an
SRELY ai ned12 by the addition of water, or
alternatively by decanting excess wat er shoul d there
be an,g ﬁ@%ﬁ{lgﬁttlohhﬁ th€ EPAIRA Hlerdiidd, PBUmmé’bt'ﬂt&BS the two-way
operatl on swi tches the two-way val ve 34 so
tdied 31 ke tiomt theduttpp geest to thddraihage nige opiThis aE@WS Thtei cpmminution unit
al l ows the caonm nut.i on unl%ﬁlz to be flus

Ehtaypenushed Y sHAEDg HVaiFe! t‘iOHHmE}H ?n %f 18 out through the
&Hﬁﬁg %ki';%cfeg e?ﬂquh'éh e ng ?%&I@ﬁdsﬁbgﬁﬂu&l'ﬁefr\é@bﬁ theyhlitfebeible organic

ant fre the putrescible organic
wastewithithé etcteeuen«né;dte Gmsed fmatérgaly isrtbedsamatees desiinage point, such as
then sent to a drainage point, such as the sewerage
e SEWIFTaZOEShe hol ding tank 14 is filled VVI t h pul p

fluid at opti mal edeterm ned densit .
cont eﬁ}n@ed e hpldipg Feqq?(nbél ispfilled yvithgpulp éﬂlﬂéra?l 83‘;11@5] prypredetermmed

@glgﬁ\élg t fegﬁs SfQﬁ &glgh‘l%qﬁlﬁym ?%Sl’z_@% lﬁ’&gﬁfaﬁ%ﬁemoved bg transportation

ERht Ry whddé RendpaRitidittricics (igRsvBin e 14%he vitiet ko ihs holding tank
an on/off val ve, which maybe nmanual |y operatabl e,

I n
dhinginddservabe: “hivddehsmn, onquévalvec%hlsl@maw hp apspelly qnegatable.
waste pulp to a biogas production plant which utilises
t he m/astoee putiprrad embodintni,che traeki 5P dranspestsphe duastei Hp to a biogas

hi ogas. | n the. present enhodine
Rctinn 2159 W UiSEs e B DYIR g CRraictfR oo p e Broduction of
P gb ates the level 42 of the holding tank 14. The

“indicator 40 may optionally send a signal to the

PLC BEP\{‘@;‘&EF tng %ﬂqb%ﬁl n‘rf%ﬁoﬁoldﬁl%?anlg f14%1ﬂ'3 ih@es %rlewyeh ?ndlcator 40,

contr ser of the systemt

Qe A6l thy 16del £7 6T the hblliaig tahlen4! Tigs leesiéndicdtort 4(Bmay optionally
tank 42 is approaching full. Alternatively the |le

strgh a|s1gnaytdoéne§3éy@ 3Qivghieh ﬂ)@p\g@ﬁp&ays aerelof the gk @Bﬁ]@ﬁ]%ontrol panel
?Z Agﬁlcs (ﬂ’l otglgtala%s%re Q{’ 3 systglﬁ% e@@tr@rﬁ}:zﬁ}y cyg?érﬁ'pné i GRLE e 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
point Pgp. 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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authority, for exanple, that the holding tank 14 is
approaching full capacity and the tank is ready for

waele®shsarge. Referring to Figure 6, there i s sShPOTIAE2004/001460

schemati c diagram of the control system 62 for the
actuation of the valve 28 by PLC 30. The contro
system 62 i ncludes a volune readi ng i nput 64, which is
i nput to the PLC 30 when the operator selects full
cycle button 22B, half cycle button 22C or rinse cycle

utton 22 . t LRl ' t k.ot iP-anl Sptimal
B Pt ARoRRABL 08P SRl BBHGL ATt ol Bpiml o
wrddatermiraldgaersith ntah fat It dhbelknba eppiebiatednthan tithéughi pelp density is
that the valve 28 should be actuated tgo o

en L n .o
disgbased in thisembedigncah abp el iATIb e ALFE Bula (chggagtegistics may also

ul g densi t i thi ' e I [
B BBy 4 D, AR AL TR AR Ry open and o
prddefidedfanky of Slowi chetaoReittidsn t hi s enbodi ment as a set
poi nt variable, other pulp characteristics my also b
e chosgnRsmativeforRObNEontidME g tHeNsRuPI @4 td BeemhiabGreight of the
of nmoisture content and a predefined range of flow _
phacsadble rorgdnic wastdrmatbtidrinatadvie dhemhbent 8. weikhi efgthe putrescible

the systemjs to determ.ne i, ght t.he putrescibl .
SFEHRR SRS 8 Br PP G PN A1 AR o oBa ERG mpuf from weight
vaﬁaigat){so; g A DG P neSivhl 18 FEEaNt C3 MRS, Gnd @Ak &IPDO 30. This weight
base plates 60A and 60B is respectively input from _
weadifg niagdieared tescdBrl trechns@Bt af wateowwpplied 0 thereosnpinuion unit 12

and 4, and input to PLC 30. This weight reading may be
Ggéﬂth%e@Gﬁ’PPgﬂa{P‘HBdﬁﬂ%Um of water supplied to the

conminution unit 12 to achieve the opti.mal pul p
densi tReferagep figeeto tmre iy ghown 3 ﬁtg}eglapg%éarg&m of the control system

i ¢ .diaar f | . . .
SR SR e ATl B P HALEAL f e i by e
| iRdics@Eesk AyndveRBNLt will hiecpbruchitdl thaiddep8iling tipom the cheracteristics of
appreci ated that dependi ng upon the characteristics %f )
tthe ppl reqpisedsi the @artionler Fesightdar argives; yHeme of mptggiajdp be pulped is
vol.unme of terial e LS. Ladl cat | :
Bt R B lafoPo B o o LSRR b o esd o
RE@rd@l as desired or required. Referring to Figure
8, 'there is shown an alternate enbodi nent of the

cont r ok RARR 1o %g%uxé QI theRSs kibw8n §10h40 bmBY&hRM Jthe control panel
pane h

The contr ol I ncludes: a display 22a', whic

22’ for use in the control system 70. The control panel includes: a display 22a’, which

displays 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 button 22d’, which initiates a rinse cycle to rinse the comminution unit and pipe

work.

When an operator selects on button 22b’, the control system 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 optimal pulp density set point Psp,
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.



10

15

20

25

30

di spl ays the level of the holding tank 14; an "on"
button 22b', which initiates the comm nution cycle; an

w@bdoshoss7ron 22¢’ which term nates the conm nut PONATYOU@01460

and a rinse button 22d', which initiates a rinse cycle

to rinse the conm nution unit and pipe work. Wen an

operator selects on button 22b', the control system 70

as shown in Figure 7 is initiated. Firstly, a weight

reading is input 72 fromthe fromweight indicators

58A ang 58B and oy '

dons: £ hroamrecsBY G HeCk Sl Fcert bl ARbIERH LYool systems

362 o e, thé- 6{)’3191@& Pulp de thié tviasta pukl @arbetdeterinhai and consequently
deternmi nes the anount of tine that the valve 28 shoul d

betoredtin shekioldingdpain14. Thay enskires dhat@nicscass aninspifcisat amount of water

pul nsi t.y of waste pul ' Lt D i

e Bl PRGN AR b b - Q8 bl waste pp
SH&tsRIsASu18 IR JAch bk ATBInGHalim RN OF Mates Ysinehile® 2 B pulp to ensure
70, the optimal pulp density of the waste pulp can b

e
decraminutior zvd trenspetqihernghypise ovel 24 2lnel3hdPdiThis enshkes that the

14.. . This .ensur hat excess ar insuffici

oftogfgufonf L2 e o e ik S Fin SlncbBf s o Ghasto or the
| BafaehifoNehd Bk THis chB@e®Hak BBllect@AoF pRutvitierssdnic waste from the
shoul d be such that a m nimal anount of water is _

i heldingethnkn14 He mpinimpised thesby cadvoniasenusiyopptaniging the transportation
transport through pipe work 20, 21, 13, 15. This

eﬂgﬁﬁgs that the holding tank is able to store the

maxi mum anpunt . of put{t%sci bl e organj c. V@ste f

or the . .
capaci yfugher afyantagg of the preseisyptan 10s fhat §ireyepfsgitgieible organic
p . Qar [ r :

Y RSESELBbE R 80 AERLR.BBELL 0% 0 kAot on
t s@ngpgy $ydtenoandthe easisonrderft (hisieduced antdgeae of whabie organic material
present system.s that it prevents putrescible organ& c

wheing otied By kighensspls g @10k ob NgAter ReUiEsd oy Dfgstated at treatment
s§%5ﬁn1 hence reduci ng | oads on the sewerage system

a he environnment This reduces the vol une of waste

or gani terial being.emtted by.kitchens and e .
anount &(B‘Tr‘ra?béaél?e&epé@b P?él?f PSR ?/aér?flelg t§? ‘?’arsgea_%agr?gncta_n be varied as
PL-aated, éﬂ}féﬁbk)éd&ﬂﬂg wieaSholie Masteh6r MRSHAg @R atd &sdttle and excess
the waste tank can be varied as required, either b

addiargowtart fremtthe hakléngetankrl4a Thiswnay be hehiges be eitlv)er allowing the

S%%elsse W%?eg & )%%gss au‘ough appropriate filters or baffles, so that the water leaving the

tank is sufficiently clear to pass directly into the municipal 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 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 further 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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water to decant fromthe holding tank 14. This may be
achieve by either allow ng the excess water to pass

wao boososti7appropriate filters or baffles, so t hBET/AD2004/001460

water |eaving the tank is sufficiently clear to pass
directly into the nunicipal sewerage system w t hout
requiring further treatnent, or having sone form of
sinmple pre-treatnment tank thropygh which the water will
pass before passing into either a sewerage system or
0 . a anal: e .
PADSHah SRl ISRl LR, ARRE LRI E B coteion

efputiaiceb iR waed flthd\giepssal soike added to or renoved
fromthe tank in order to achieve the preferred

densi tIﬁ(Nfil'l BYaPhbibdsd BRA LA ek 8F bfsfomd 286:2ME BB VESon may be
that the waste renoval vehicle and system operates at
dptarpomatedf forcexample inl & hight-tiscbenif blockeandaibpn @ipedttech single holding
that as the systemutilises a filter 33, inorganic

for gpse ofgoHechion fom PRGSQUEGP- he subst anti al |y
prevented fromentering the holding _tank 14. A further )
advantlhgeilbfalsonbei pseristeth that priescide tfred pyypge, when dumped in

material js substantially. or i i S

b el oAbk B B o AR Sl o Bl GeHtE PR becomes
diseRSd ¥ flBhAGReYesHinD e tol the ofieE a6 tedraddid vaste Bbihg\Wsesent. Also,
nore efficient and better control of collection of )
(uior ée thp | dempsiga beingvrmsntiedathe Westaiat dessaparpelly decaniposes, causing
%&én{og&gﬁtﬁa@@:@ﬁmﬁﬁﬁg)}/&%&} rigk {4 l,llTétg.e a%%’ é?rﬁts%gﬁ d gt%;ldslnig glumped at

|
( . t1o e 1 Ncor por ¢ or - éxanp
hmlﬁEI }n ifig SiesUdtdt thb f@skwaae durtig Me@iaf@daridode@ompB&sSand emits methane
ol di ng

tank for ease of collection fromone source.
| gasy Ighs Hlenblipbanpprdiel eausd of ighpbabwereisgi Bhepresesd invention allows

wast e en du i n_gonvent. ponal  du t.ers, .is, often
AR e PR Hoh Mo P BB Vit L et il e than the
Us8 RS dIRFwddUotREl thela8a8sheRGpribi#ao beink it Refurther environmental
non- degr adabl e waste being present. Also, prior to the

chdivpeings ipelsneieamby dbe immedigtes plesenee P potynysaict bags 1ip which such

deco es, .causing disconfort and potentially.healt

TERTEE R Fulpl PurEte e BRAC Heimgluf Bpthormore, e
AHRBEIRD IS biSE SNekcbRBodiR® dodBslaste fa IcbRRItIdRAI WERS ddMPing sites is
deconposes, and emts nethane gas, a gas identified as

aefaget] ibaiprecessing of sugh wiaste invagavrdagee Wit the presant invention.
invention allows energy to be generated from such

put r eslc il be waddretovd thatitheiingasionl dielotat andrdeifined hérhimrextends to all

Lag‘q% 3 %%9 I%grltn%lgr;&tal%llgﬁ? %Aﬁﬁtg{ot %ﬂ%ﬁ%&}f&ﬁ% frg]:ivqggarf I}eee{tl%eg rrrile(l)ltrimtle% or evident

from the text or drawings. All of these different combinations constitute various

alternative aspects of the invention.

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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advantage is also given by the i medi ate absence of
pol yneric bags in which such putrescible waste is

wGar@sesh7zind dunped in, at a waste dunpi ng SitePCT/AU2004/001460

Furt hernore, the undesirable odour of deconposing food

wast e at conventional waste dunping sites is reduced

by processing of such waste in accordance with the

present invention. It will be usderstood that the

i nvention disclosed and defined herein extends to all

a (P(m@ive conbi nations of two or nore of the

i ndi vi dual features nentioned or evident fromthe text

or drawi ngs., A .of .these different copbinations. .

const Tt o oS bR Gt h e EpeR SHBR dofiising

i nvention. The foregoi.ng descri bes enbodi nents of the )
present FOTPRHULGR WHH ln%&fimgcaqm@ﬁyﬁwa bUie#ss agaptedh 3 esubstantially
SkihhBghi ALt t i . oy
dg%art [ r%% rbfu?ljg%ﬂ?%eorg%g%ga S%H?ﬁ%tdgﬁ'ggesn |’ntbg%? 5%“?1‘?1&%0 n unit being
Chddplidsl to ba douhdossiciolal sapply@dmiateryvaglt e treat nent system
conprising: a conmnution unit including conm nution

means adapfrdnéms SRR tcitloY tHeHBH B SndbE AREE R Syater supplied
organic waste into a pulp slurry, the comm nution unit

béd thg camapnetipnwedsns; connected to a supply of water;

and a control neans adapted to control the flow rate

and/ or vol umbeein dwairy comnminutien of @ padiieulan ambimttof @itrescible organic
means; wherein durin colggknuti on of a particul ar

aMdtifit (T COO! ER%aPHICBNERIgdhe CUIRILY Of Water etmliedto i femminution
CARbALLSh HRR a%fétﬂlﬂu% ]ﬁﬁ{iﬂéﬁ?bferdeéﬂﬂiﬂgd Eﬁ?}gﬁc%é%bﬁ@ctegistic is produced.

conmm nuti on means 's a waste p

pr edet gr m ngd sheal characteristic is produced,. 2. i

A putr g'sci b?‘e pgér}ésglnbﬁ% Wt ‘Y?‘Sgea%tmentfé’?tg?ﬁ Ac05lige g claim 1,
t hetedt the bredsbiei@ied phisicallBaRERAMIGHhOWMSE Halp includes a predefined
characteristic of the waste pul p includes a predefi nedp
nilodgtire eorlent density dadfet rapga ntidensitics aeonflow eharattersics.

and/or flow characteristics. 3. A putrescible organic

wast e Br eat Aepitresyiblee nrganicowdste greatnent aslysterh adcotdigg M claim 1 or
2, furt ri.sing a receptacle for receiving waste

pERR Ar FALE PMEERPS AERCBICIGH P TECHBEEYaF esalIp o said comminution
I EERIIAECLS shid réc{%pfalcléi 19 i AT EBEG A Ao s8R dmminution unit.

conm nution unit:.

4. 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.

5. A putrescible organic waste treatment 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 5,
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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4. A putrescible organic waste treatnent system
according to any one of the preceding clains, wherein

W@ 2004/0890mm nuti on unit conprises a chanber f orPCT/AU2004/001460

recei ving the putrescible organic waste, the chanber

bei ng positioned above the conm nution neans. 5. A

putresci bl e organic waste treatnent system according

to claim4, wherein the chanbef7includes a coni cal

wal | portion extending radially inwardly and

down dly 1o 1he comm i.o aci litat .
del i m'y ofAtﬁ@egﬁbfréegrcﬁda ewg%%a{rgne%ﬁ\%gits %SQ?HE %‘ﬁgrdn?g Yo claim 6,
CWhFeihU theO floBE Poftiond inofudeyt stekabtbtveo ofl@2nnembast Extending radially
treatnment system according to claim5, wherein the

chawbetly prdpiveieblyconnesied toohe rgpaipmigdietion oftheedismber and arranged

froma cl ose sihtion to .an en sitio 0 t

0 BR FeARTE B el ep o BOn Bl BRGkH 20050 3 bispst ovo floor
tRemeBRNBaENd Aot Mt lshidN cofBed)Spdifior - afl allow the passage of
putresci bl e organi c waste treatnent system according

tRutrsiseible @ganihwas¢ to tha eommbautionaneansn i ncl udes at

| east two floor nenbers extending radially outwardly

and pi &ot abA putrexcitde depenic ovastestraatmrent sy stgmpotordingad claive 7, further
chanber and arranged so as to be novable to _the open )
POSIRIHE ByWHRNAE MRS rAepeH thae TP Hleterpineothe; Weight of putrescible

férg%ic %%Sﬁ ﬁre%ﬁfﬁﬁ% WRMHE ﬁ%%}‘i&ﬂ%é}s S il aGROUeG gbsition.

portion and allow the passage of putrescible organic

waste go the comm.nution neans. 8. A putrescible .. .
or gani & v D REub i Aee FARe oBeaPe Y T3Y Fafiging to claim 8
fWhérBRY tHeOWBikhidk NEeds\We i HRANPE] B8 A8 Yo ahbAnECtheSRei@ht bP putrescible
determ ne the weight of putrescible organic waste in

t orgawip areieiroph the leadeappliedio the fioer membersiwhilgt ipltheelgsed position.
position. 9. A putrescible organic waste treatnent

syst em@cc ok ghutrescitde otganin Bastevhreatmient syhemasicgidimgto any one of the
neans_.i s arran as to asure the wej

ed. s ght of .
pRIePing dpasol Sifircihg Aty p FRERRPPYSE iop Crmm i Eionaeans so as
f TRGIsE Y hafing fhe bRGlefh@ L1 i i
pﬂﬁgjrq é%dgi%bl e So rﬁggﬁniﬁc Vi sf (tg t |re eat ﬁrr%ﬁtp Hgég%l g?nﬁg%%gitlgﬁgetemmed by
t the awgightroef thd pittescipleecgaiictgastt.ai s, wherein the
quantity of water supplied to the comm nution neans so
as to pr.oduk guireydisit SorPatli® Wit featinst @yseéihetaeédfumg% any one of
physi cal characteristic is determ ned by the wei ght of
tHainput foes Birthieeconpiisiiga densing 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.

12. A putrescible organic waste treatment system according to any one of
claims 1 to 8, or 11, 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.

13. A putrescible organic waste treatment system according to any one of
claims 5 to 12, wherein the comminution unit further includes a primary water inlet

located in the chamber and in fluid communication with said supply of water.
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11. A putrescible organic waste treatnent system
according to any one of clains 4 to 7 further

W@ 9p03EThHg a sensing nmeans for determ ni ng theCT/auzio4/001460

of putrescible organic waste in the chanber, wherein
the I evel of putrescible organic waste is indicative
of the anobunt of putrescible organic waste in the
chanmber. 12. A putrescible orggnic waste treatnent
system according to any one of clains 1 to 8, or

wherei.n th uanti.ty of water.s lied tg the : .
corm i i o ALEREYE Gt G HBRneRE Slehefosgrgine to olaim 13,
RS th o fRBHA it Teghd? cHhdedla LBGdRE) Fhied il16t lbSated below the
determ ned by anmount of the putrescible ‘organic waste.
IBimaky pater @defi. bl e organi ¢ waste treatment system

according to any one of clains 5 to 12, wherein the

commi Nt i o\ pairéscible dipaficiwesteutesmentpsyitemr scculigs to any one of the
inlet located in the chanber and in fluid i
aueaedingcdeimsn wherain dbs dowyistn gndier fayeyolume of water supplied to the

r : . tr .
RSP SRR RRIMBTL o SolRbTTNe SKRMGORBEEPHY Ay rao andlor
| ey Vslamef gecuipgBrof widdrer i nl et | ocated bel ow the

primary water inlet. 15. A putrescible organic waste

treat gnt Sy Sfu@ib@BIE063hME WaktA Mba@itat Glysteie awoedaﬁglte Oclaim 15,
clains, wherein the flow rate and/or flow volune o

viatther comppisingah qootroheysteonior epntiodlingihenentrd vabigul at ed

by a control valve which regulates the flowrate

and/ or17{ | ow altresaiblef orghiic sugpd yreatmenatsysteml Gecofding to claim 16,
put resci bl e organi ¢ waste treatnent sys{?em accordi ng
theEeigicAntIe systamp a progapmplle fpgicpl eoMtalsr system for
controlling the control valve. 17. A putrescible )

or ganil8. wash putressiblererganis yesierireatent dysigmtascarfiigre £him 16 or 17,

erein, control systemis_ a programrabl e l.ogical .
e e paripler REBYS Ui gpdd EHRRIE oo SRRl epfered into the
SobatrSIRyReabyFM Agrt 0 claim 16 or 17, wherein the
particul ar anount of putrescible organic waste is
manual{y e | t lai
Tar 9, PIA RGN St ARREm S A BB i 15 17
agkaeidi thg particalafmfohft dfrpulréscibibergnit Whse pramitomeatieally entered into
anount of putrescible organic waste is autonmatically

dhe 6Tl sytem.

20. 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 slurry, the comminution unit being

adapted to be connected to a supply of water;

a control 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
putrescible organic waste, the control means controls the quantity of water supplied to the
comminution means such that a waste pulp having a predetermined physical

characteristic is produced; and
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the control system 20. A systemfor producing a feed
source for biogas fuel production conprising: a

W@ oosiosnars on unit i ncl udi ng comm nution neans BOEAU2084/001460

to substantially conm nute putrescible organic waste
into a pulp slurry, the comm nution unit being adapted
to be connected to a supply of water; a control neans
adapted to control the flow rage and/or vol unme of

wat er supplied to the comm nution nmeans, wherein

3o B0 ST BN A B oy g iz

tfgleplgg@ﬁ% ¥ioghs @t er supplied to the comminution
nmeans such that a waste pul p having a predetern ned

physi gal cha LSEL £ : :
Doneurd ¢ PEGRRAER P, FLARUAES: FBURE A1 pdton econting
e slaén (20| Wwheeinathe ipgelsteerninied rphpsical whamgedstini afghs whste lpulp includes
21. A systemfor producing a, feed source faor biqgas
fau daredatigad c IoBHIE c EQFeftn gdersity | ARHPoangh eleidensifies andlor flow

P i.ned physical characteristic of the waste
pcég%%ileﬁ%t%des a predefined noisture content, density

and/ or,.range o ensities and/.or flow characterij.stics

3o A%t naumBiof SERPHE RS bR TR A b Seps of
conprising the steps_of: comm nut i_rlg a defined anount

of puttPBSERHNS %ﬁleé{éﬁiié%tt PUEEHHNG PHFURAYaSHS t o t he
putresci ble organic waste to produce a pulp slurry;

and conpplpingivger e theffuggsqible organey Bests /ol puegucsfa midn dprry; and

supplied to the particul ar anount of putrescible
or ganicontreliihg tieutdw tadtatndlomadtmme pfiivateh svipligd o the particular amount

pr edet erm ned physi cal characteristic .is.produced. 23. .
o ROl BB VS Plotr BEC B oP AR RS paeterminied physica
q&g&t&g}i?& iﬁgrﬁu@é@ 22, wherein the predetermn ned

p C

ysi ca racteristic of the waste pulp includes a

defj,ned jmi st i  of .
ens: (oo Ahaiahott Bt 53RN bun GBI bliaICl 2 WB0RHAE 0 claim 22,
f Wherbin @84 SrcBgie@nih &EshysREY ERrdceirisit 08fs wWadl puls BRUGKks 8Bredefined

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

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 putrescible 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 includes a

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



conprising the steps of: conm nuting a defined anount
of putrescible organic waste; supplying water to the

wWEiose3wrTHl e organi c waste to produce a pul p SPCI/AY2004/001460

controlling the flow rate and/or volunme of water
supplied to the particular anobunt of putrescible
organi c waste such that a waste pul p having a
predet erm ned physical characpgristic is produced; and
supplying the waste pulp to a digester for producing a

bi fuef. 25 . hod. f ' .
Por efbpnch fesaRePLPRG DBReP LA SR gheibpAganas horein
BEBARIENTh FTeeRMS itk ccoMphdihediasings. of the waste

pul p includes a predefined noisture content, density

and/ o, r ange L Qblel :@4hic waste substantially as herei
char a%z'erilg‘trlng{él?ggﬁgﬂé ,& % regci ]t?I el%orlg(;;:avr‘{iasce v%ssfaenla v as fetemn
tissedberewiih safsicaca o tlxsiceompahyiyg dawiegsei n descri bed

with reference to the acconpanying draw ngs. 27. A

met hoglk of Ar @akiddg fRUpiRECInG! 8 Bedafhicdat Ehiogas fuel production
substantially as herein described with reference to

sbstantialngsdhreyéin desgribod wijh refe@ncentorthe Rerdningnyipe dervangsy
a feed source for biogas fuel production substantially
as he2®i n Aesgstérhefbrwptaduciegea efeed samr¢ehedomdoogasatugl ngoduction

AR i T BB EL BE RE PRSnl

described wth reference to the acconpanyi ng draw ngs.



