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

WEiBa3806D] e organi ¢ waste treat ment system aneCTBURW®E000685
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 poi at whj ch comm nution occurs. |
donestic sitﬁﬂt@ﬁ&' @ ONGANIC Waﬁf@sﬁ'leq;m?“ﬂay be

| ocated adj acent to a kitchen sink area where food is
prepared. Larger scale waste disposal units nay al so

be used in industrialg; i ,ﬁp%‘ h as in
restaurants, cant eenslfleﬁgﬁaﬁ?ﬁ C é@g‘c fruit/vegetabl e
. . CO ospi fa |
The BRERI hEAMFCIOGRs RESEPhEbRupl™Storfe it Godmey gystem and
methudethd © & eysieen bhd matioe fop prodliding ¥ faed swlres farsproducing biogas
added as a delivery neans so as to transport the
fuel. sl urry down a waste line to a waste outlet, for

exanpl e a sewerage system The resultant product
transported to the waste outlet is substantially a

liquid. After tregg rduhd 6EtheRIVRnfiiowposal unit,
the waste pulp is usually elimnated by disposal in

WasteBispeusnaas asr)ésﬁs‘”d]lﬂ} td Q&rhﬁhﬁuﬂe”ﬁﬁt?@s%iﬁlétﬁggnieq}?ﬁé iffo a slurry or

waste that that w require treatment ough
pulp dendranspetteawaguirome the mwintt Bbvehicls comeninudioet edcurs. In domestic
. ontrol over the amunt of te equired to, flush .the
situafiGits. 48e WHSE glsBERALHIELEY Bt Al SRR Pt iFipk Brea where
food tshsrie@ated.a strong possibility that an excess anount of

water may be used in the comm nution process. This of

Largéi‘%&a‘f@vda%?éjéils es%ﬁﬁﬁi%%a falss B8 TR eWah %dd&?ﬁﬂ%ﬂﬁitcﬁg?ns such as in

envi ronnent a Yy esirable and expensi ve.
restadraydslveantages,ihotel kiteheinsgfrpilivegstsbie ehopgaiood ceastse hoapitals, fast

sewerage,systens is that a potential ener ource is
food R§HEts: PRpSURaKeRs 4 clipe FatRee ShEhei glé BE™ dred  reduce the
waste to a slurry and water is added as a delivery means so as to transport the slurry
down a waste line to a waste outlet, for example a sewerage system. The resultant

product transported to the waste outlet is 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 {o wastage of scheme
water which is environmentally undesirable and expensive.

A further disadvantage in disposing putrescibie 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
implemented by Biotechnische Abfallverwertung GmbH & Co KG (BTA) in 22 plants
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anaerobic reactors to produce 'biogas'. Biogas is
about 60-65 % net hane and can be used as a fuel source
W@ o00gassesat e el ectricity. The residual slurry PeDAURM8/000685
may then be further processed for use as a fertilizer.
At the tinme of witing, this technol ogy has been
i rrpl ement ed by Bi ot echni sche2Abfal | verwertung GrbH &
KG (BTA) in 22 plantsworldw de. A problemfor

wor'dm&gﬁfirsﬁ%ﬁﬁ 2Rt BPoliie, Sutn s b [BERef e ptogioal waste

feed €6NSGIEH ok @Be VibibGad RJAEY BafBie IcoAtamipEtdt @dth inorganic materials
pl astics, cardboard and ceram cs due to the

such aﬁmséwseﬁardbﬁarmgné@emmmﬁ@woﬁheama@\@ﬂeé&mwﬁl@m at the point of

t . Any di
collectBi 3 ihé BRe S BT pRBRIWSR Bal oy cos. subst ances.
articles, ria or t l.ike which s .0 cl ud
Ay A BHBRL A LRS! el e 8he! piles, artits.
mate 84l ®©ritHE KRS GvI5ieh 3 incfuddidomi tHe preSOMtt §eciRiatibAias Bedn done so for
t he present invention. Any such discussions are not to

the sple Ruspese So @S taPravisessronferiuat bppisder the presenhinyantion. Any such
dlscufsgiBF@ efrgencﬁ V\Forfde %H#&ﬁ@d agracﬂ'ﬂpé R &f Qu@é?@p%?ﬁ@%ich forms the

ener al "kno e rel evan f echni

prior aEtI lzdsegrortanyt parttcﬂdhelooaimbm ¢Jethend] Krivavipdgs efithe relevant technical
ended at .the priori

field laa{[egglogftotthg tﬁg@ygﬁlt i‘t ql&@i Hie greseqy |ogftotvhléch at éxtended at the
priorit 8 irRtdofinkl 5@%?ﬂﬁﬁ€é§thr{he present invention

rovides a putrescible organic waste treatnment system

corrprl sing: a conm nution unit including comrnution

nmeans adapted to substantially conm nute putrescible

organi c waste into &u "pmq:l'qufL%ﬁy“Vﬁﬁboﬁomn nution unit

bei ng adapted to be connected to a supply of water;

alm an ficginasprctmbae praskipt myention grovidest aepytreseiblatarganic waste
or..vol une of. water supplied to the comm nution

treat Q%ySt%mecroénWs("P% control nmeans is responsive to one

or nore operating paraneters of the comm nuti on neans

in arder. t cont he quantlt of water s
t Ae CQH}WH‘H oHn'ire'Qﬁ@“ ding” o5 'Qnméré‘?aé‘splﬂ%ppﬁeefs tﬂg sybstantially
comnﬁih@t@ebﬁfr@’saﬁﬁ BRY&i€alaste into a pulp slurry, the comminution unit being

adapted 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 the control means is responsive to one or more operating parameters of
the comminution means in order to control the quantity of water suppled to the
comminution means to produce a waste pulp having a predetermined physical
characteristic.

In a preferred form of the invention, the operating parameter to which the control means
is responsive is the load on the comminution means.

In a second aspect the present invention provides a putrescible organic waste

treatment system comprising:
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characteristic. In a preferred formof the invention,
the operating paraneter to which the control neans is

W0 e®pos®sve is the | oad on the comm nuti on nmeaPGI/AUZN08/000685
second aspect the present invention provides a
putresci bl e organi c waste treatnent system
conprising:a cominution uni8 including a rotary
commi nution neans adapted to substantially conm nute

P B msen ol A, AntRak f e doBe” peSuRlililh Jrifns adapted to
substaHBally commiplier puResibier eiganizanaskdinks @dﬁnulp slany [ the comminution
he conm nution unit, wherein the control neans

t
unit bgingadapted to e eannestatie »EUPRIY &f Watef t he

comm nution neans each tine the conm nution unit is

operated. In a further aspect the present invention

pAsanges megnstadeptedieceitypl the caawpisutior dhitent syst em
conprising; at |least one conm nution unit adapted to
substantially conm nute putrescible organic waste into
awhergingharooptrohmesingi aligraaiar the dirsstien af ratation of ghe comminution

mearts APt G Bhe cRBTOREOGL SRR VYT 15 The ol b ng

tank, the tank and transport line formng a closed
i o Q3 Do d e el b A B QPR B rompe g restment
systehfBsmphdingher eby create a reduced pressure in the tank

and transport line to facilitate the transport of the
pulp slurry fromthe at | east one conm nution unit to

t Be |odtdbmeg copdtkination wiih adbpaies R IstbkigndiallBdofdminute putrescible
description of the drawi ngs A preferred exenplary

orgardersgiarsvie adiulp BBiIMMiventi on wi || now be descri bed by
way of exanple only with reference to the acconpanying
drawi ngs in which: Figure 1 shows a schenmatic di agram

of holgingrtaslc farhwlding dne pulpdlser the @dieast oneyaamaminution unit;

a transport line connecting the comminution unit to the holding tank, the tank and
fransport line forming a closed system,

wherein the system further comprises evacuation means operable to
depressurise the holding tank and thereby create a reduced pressure in the tank and
transport line to facilitate the transport of the pulp slurry from the at least one
comminution unit to the holding tank along the transport line.

Brief description of the drawings

A preferred exemplary embodiment of the invention will now be described by way of

example only with reference to the accompanying drawings in which:

Figure 1 shows a schematic diagram of a putrescible organic waste treatment system

according to an embodiment of the invention;
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according to an enbodi nent of the invention;Figure 2

shows a control panel that may be used in the
wepinsdssrent depicted in Figure 1; and Fi gure 3PGHAWZ008/000685

graph of the current as read by the | oad sensor

agai nst tinme during a comm nution cycle. Detail ed

description of the enbodi nends The fol | ow ng

description refers to preferred enbodi nents of the

Figufl R o MR AR BT B SRRl ea in Figur
1; antiuel ai:cordi ng to the present invention. To facilitate

an understandi ng of the invention, reference is made
in the description to the acconpanyi ng draw ngs

Figureh®RbWstdhgrapresetie dutitidsdeati Dy theushd defdol Bgdinst time during a
preferred enbodi nent. Simlar conponents between the
comraifien@yales are identified by the same reference
nunerals. Figure 1 shows a schematic di agram of an
enbodi nent of the invention in which there is shown a

put resci bl e opgfilida UEsApfioR I RE'eriBSURABAR 1 hat

i ncl udes a conm nution unit qg}rhaw ng an outlet 20

The By ceBph i SRTEYDL R MhIRnERRCH! B8 ubBsge orame
wasté ridaichesit aystem etreaimenitambiiod] &nshhidthod amgledystem for producing a
biogash HRLACIDEING Pothe BLFSEBb YA NEg Ton HGHIAN PO UesrRiaging of the
inveritionU PG rd it CRMLAL S tﬁéi“ae tlo?latroeth(ehf‘cl?&%ﬁé?ﬁﬁﬁdﬁ?f‘agyings whereby

hA
organi ¢ waste. The system 10 al so I nc es a'co
the prememnt Iventian issillustratedoinc @npraferretieembodiment. Bimilair tcomponents

R A e T

a motor 17 to conm nute putrescible organic waste into
Fiour e A o ARt B B9t which there
is shbRh HpaResABlet Higadld WesRAredtient GystEne 10rBkeintiudes 4 Bomminution

. communication with a control unit’in the formof a
unit 13 bariagnamowldt &) hat isnnrfioid eemprIntatdm. with avieteptaele in the form of

a hofARRY £k %.ﬂTﬁ%ﬁo@rﬂ@ﬁ%ﬁrd“n?tt hY 3nG088S PRt naP S hber 18 which is
used to receive putrescible organic waste. The internal chamber 18 is located above the
grinding unit 16 which is used to comminute and masticate the putrescible organic
waste. The system 10 also includes a control panel 22 that is used to control the
comminution unit 12.

The comminution unit 12 includes comminution means in the form of a grinding unit 16
which is operable by a motor 17 to comminute putrescible organic waste into a pulp or
slurry during a comminution operation. The comminution unit also includes a
mechanical brake 11 for stopping the grinding unit 16. The brake 11 is in
communication with a control unit in the form of a programmable logic controller (PLC)
30. It will be appreciated that in alternative embodiments, other comminution units may
also be used, for example cutting blades, and the motor 17 may be either internal or

external to the comminution unit 12, and the brake 11 need not be provided.



10

15

20

25

al so be used, for exanple cutting blades, and the
notor 17 may be either internal or external to the

W@ 0va1188069 on unit 12, and the brake 11 need noRCTAU2008/000685
provi ded. A water supply 27 is also connected to the
conm nution unit 12 and is controlled by the PLC 30.
Water fromthe water supply &7 is introduced into the
comminution unit 12 at the internal chamber 18 by

A wall Sindf 276 B findctEn i ingeraifiitan i 42 4 T oRtrolled by the

PLC BV ERS fidm the VMHFT‘SUE;BIVOZV H;nﬂniroéiaced:woethérﬂéinfmmfuoﬁ unit 12 at
punp is used to e waste pulp fromt

the irtgrial ehember 48y wgPetroe& 2eand lati theygrirdikg ym't(ws,bbw@weat 26.
to the vacuum arrangenent described bel ow) an
additional water inlet may be placed between the
If reqyriradaadditional waer dniet jete maynbet proyidedeint the gammilitiosr enit 12. For

oxaf3€-if & Sunbts. d5p Fo PLRE B Gk s §Bn e BuTRiID it 12 to the
holdm@aa.sk fi 4 gas ohposedrta the vmman@ngan@nggfe%a%&gﬁ%@wgan additional
rmn

|nfornat|on control the in
Wafem{T@rm§m B Rlaged betwaenc RGHNIGAPtanguiherymp to prime the pump
nution of the putreSC|bIe organi c waste. For
beﬂm%ﬂ%ﬁ%le the notor 17 may be fitted with a | oad sensor
19 for sensing the load on the notor 17 driving the

LAt : ' t .
e CECTRES RTINS 4566 AL e U] permotrs
of theosomowcutiord mémsohﬁnﬁﬂlﬁ’da(b@ﬂﬂvmmioﬂnntgaﬁsp@n? anl l@ﬁgbasis of that
: t t arder waste suc
inforggfie caﬁﬁplﬁ% @&@Rgﬁ%ﬁl‘f {98 ﬂ&%@ WRRE §HPRIEAMQ fhe egminution unit
duringi @mmARBioA the gﬁggc %aﬁf& Whéte, SUPPly a greater

anount of water he conm hution and
transport of conm nuted waste fromthe unit 16.

For e&‘éﬁ‘n I'F?gtor"‘f'/e H1$/ l?éé iﬁit%@'vﬁtf?‘ﬁ%%cii s@ﬁg%rj i% g&t §&IERY the load on

on t e gri ndi ng uni e contr
the iinotar p7 etrivihg sthteo coenrhimattion heveanss Foe r&lala/eiwtmﬂ alaste, such as
witch the

vegefsEfk adidh fE TN Sarier kil eedconty eofv Pactdad e FL& 30PLC 30
will ﬂ%@@él}ﬂa%@?bﬁfdﬁn'ﬂ%ﬁ WaRkHEIn 86ntt&st SxFaeshadr waste I§u(th as bones

predeterm ned val ue for a predeterm hed tine,
and/gyosassts efle, theolpegnsrnsord 9 wﬂlemdea hugh lpagsans the PLC 30PLC 30 will

supp'yndcl' “g%é%? Eﬂx%hni hc?f %Elltgp ! galljd1 it e hc?osmr?ﬁﬁ:u ion Sandc l%ransport of
comminuted waste from the unit 16. Additionally, when a suitably small load is detected
on the grinding unit 16 the controller 30 can interpret this to be that there is no more

material requiring comminution and switch the grinding unit 16 off.

Finally, if the load on the motor 17 is sensed to exceed a predetermined value, or to
exceed a predetermined value for a predetermined time, the PLC 30 can be
programmed to interpret this as an indication that the grinding unit 16 has become stuck
and should either be shut off or the direction of rotation changed (as discussed below)
in order to prevent damage to the grinding unit 16 or the motor 17.

When the PLC 30 cuts power to the grinding unit 16 (for example at the end of a cycle
or in the event of a blockage/jam or some other fault) the PLC 30 also operates the
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and should either be shut off or the direction of

rotati on changed (as di scussed below) in order to
w@e@sastoetdanage to the grinding unit 16 or theP@DATGR008/000685

17. When the PLC 30 cuts power to the grinding unit 16

(for exanple at the end of a cycle or in the event of

a bl ockage/jam or sone other 6fault) the PLC 30 al so

operates thebrake 11 in order to halt the rotation of

a9, W0 e Y5919 4L O PN AR5 0P over s

grindirigs uaitn1@cwouldl, (endotiser @\@hma?llybé’@petdrﬂnngs olfIQts own accord (and

tric essa % V|d|n% a brake 1
thefegqrﬁrﬁjh%%ﬁ S vgt §iriofly olscessavh Marpvidgaa %m dfl the grinding unit
16 wiEEIrRE t@%a halTH a FhbRYF FB@ 158’ of ?iH%g %8%1 f&? 514&55;;@ tlﬂ%e(elther due

to a mal function or etvvee
toa mafﬁumﬁtmmr meselg did)e betweera@d:les)do bedymrmmsnedblrﬁtearg or in addition,

ol HE5HAE et BB B b sl b B .

simplEBylyndiiel N@ktd@eaﬁbﬁx)géﬁleﬁv\’hﬁéahln%hﬁenﬂ@ dy casn %\Aﬁ%ﬁiﬂg% a dynamic
resistor (not across the arnmature term nal s of

brakipg degistar (not siipwm) tdesosy. thedarmatuse gemmainatsoot the motor 17 when the
PLo 85 L B e QL P Rb S et o g gengrarr
the conminution means the PLC 30 can autonatically
By s@?ﬁ f/;ihg] Nﬁte?'bgcr@ﬂgﬂéﬁg rtﬁﬁo{é& (r)q';f%% ermgﬁg’\ﬁ%tﬁ]ﬁ% tltlg PLC 30 can
autornbticaiyt @étesmlr@aﬂﬂ eadef ﬂ@apﬂrd@)ﬁat@%m@‘dlmﬂdwﬁlat@ﬁ t@fértsure that any
a defined pulp density rang densities;

one ¢fenereel e TRUWBIGIHR 6h@ractﬁr1330$ @ﬁ@@rqﬁuqmu lat ihecsomminution unt:

contents, flow characteristic or range of flow
characteristics. The density, noisture content and

fFOW cﬁﬁ%‘f‘@é’rﬁ‘ﬁ@ﬂ@@sﬁhy be selected to ensure the

nost efficient transportation of the pulp waste

material, or selected to optim se the pulp waste

mat er i EANgoPf pupdensitiese. For exanple, the further use

of the pulp waste naterial nay be transportation to a

bi ogas plant for use in a digester for the production

of bi ogaglefimad maistate ceontert; ppo arange ©6 Mmoeistorucendents, flow

predet Sﬁg}ar&?éjns\f%lourr}gn 8L oMAbG crdidi2Ystics.

The density, moisture content and flow characteristics may be selected to ensure the
most efficient transportation of the pulp waste material, or selected to optimise the pulp
waste material for further use. For example, the further use of the pulp waste material
may be transportation to a biogas plant for use in a digester for the production of
biogas.

The PLC 30 can be programmed to introduce a predetermined volume of water during
each comminution cycle. An appropriate volume of water per cycle may be between 2 to
S litres, this volume divided between the water jets 24 and 26. Alternatively, the PLC 30
can be programmed to vary the amount of water supplied according to the load on the
motor 17.
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each comm nution cycle. An appropriate volune of water

per cycle may be between 2 to 5 litres, this volune
walroosdasiebet ween the water jets 24 and 26. PCT/AU2008/000685

Alternatively, the PLC 30 can be programmed to vary

t he amount of water supplied according to the |oad on

the notor 17.Water jets 24 add 26 are fed by a mains

water |ine 27 which includes an on/off control valve

Wat%jeﬁsr%f aﬁal ﬁgrec lai tﬁglun\égwg%ﬁ 'é.ﬁgtg-ﬁ%p cg\oﬂlg!‘l.l%l‘é'ﬁvﬂ Sh/off control

valvec 28T hel toindaff U@Ihti’oll\ZaIV@ 2edsneetied dliow Watdrab diovgtd &’féqet 24 in use.
14 via outlet line 2 1. In the preferred enbodi nent

The pyidet; 2 ehthermABndiony bR i8cannestad todth *ﬁcrldwgvtaalsum via outlet

line PUMP 34 for depressurising the holding tank 14. In
this enbodi nent waste fromthe conminution unit is
transferred through the pipes by the suction created

In thé;b gﬁ éﬁ@h%dhﬂ%ﬁf Bmgtﬁeaﬁtf/eillﬂon Tﬂ@ld}ﬁ?ﬂé:ﬂr? fﬁ@ éi;rjtéggv?ri]th a vacuum

to create a negative pressure
pummpf34 fmrdwaemmlngjmhq; doldihgitankest.ah tinig emt}odlmen’owéste from the

tp create an intai,p this, pressure the |
commiufielrutt Boranetered {BrandighBamRes bYce BioBrTeglacls the sealed

holdlhgltéﬁgﬂat the W3BUOR Sllérﬁl‘g Ao aPRe fouéﬂeﬁﬁﬁ[‘a:rﬁe |%E)ré§sure in the

[1tres of yspaceln
system of, fopexample, updon2arinchasPofwinercutgl In\mdeatnpcrmteranélnyamtam this

e TS} e Bk e B R ettr

holdmgear@k $4 arfgie while fthetieds fstip PEDNErec VF emﬂtl)spaaélin #HOR@ding tank 14.
backbone outlet line to the hol ding tank

Typicgligaeagh undr12iwill deliver approxinaighyabdities @fnﬁhildppaﬁ?élhu@yde to the
hollei{; ftéﬁl{ ?E %Qﬁkﬁ&hﬂsﬁfﬁt\ﬁﬁe Jb%lgg{ n z%?:g) m?ﬁé‘g ®8ydlscharge of

be requir

fluid n‘ﬂmen dhea(urtaadwt)) uniakper thd hbackbges oedet iliagi 1o, thzaOhblibmg tank 14.
:i\ m xture to the holdléin%tank Thi s_arrangenent
Cleagly @&rq'ffeiﬁ Yt arepgsmenth apw%& d&f@fﬁﬂh@ﬁ@%ﬁétﬂn systems,

holdlﬁ %ﬂl&ub'e rbryrﬂ JISés 8hé tl*\é‘ ogﬂﬁ%ﬁz f‘%h hire ﬁ%&gp &h  the capacity to

t mént or a units
trans'pm’tdhe expacied Ilqwdnsnlld @Indlailgmi)dute tbdthe Froddingitask. may
all be connected to the holding tank through a single
backbone outlet line. Alternatively, each unit may be
This amangemet i pattieutarlydsuitaiamhetd ebplumlbei’ odlindehemdent comminution

unitsoaurteliﬁtopleirgteldn P?)? e?(%?ngig alnsaggrrgrr;]%cg %unldlng or a food hall) and all units
feed into a single common holding tank 14. The units may all be connected to the
holding tank through a single backbone outlet line. Alternatively, each unit may be
connected to the holding tank 14 by an individual outlet line. The PLC 30 is connected
to the vacuum pump to cause the vacuum pump to operate when the comminution unit
is operating. Alternatively, the vacuum pump can be adapted to operate on a pressure

switch system.

To prevent inadvertent loss of suction in this embodiment, a sealing valve 35 is provided
between the comminution unit 12 and transport line 21. Valve 35 is connected to PLC
30 which operates the valve between an open and closed state. In the closed state air
flow from the comminution unit 12 into the outlet line 21 is substantially prevented thus
maintaining pressure in the system 10. At the appropriate time (for example the
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to the vacuum punp to cause the vacuum punp to operate
when the comm nution unit is operating. Alternatively,

W@ b@sizgoeum punp can be adapted to operate on BCT/AU2008/000685
pressure switch system To prevent inadvertent |oss of
suction in this enbodi nent, a sealing valve 35 is
provi ded between the commi nut§ on unit 12 and transport
line 2 1. Valve 35 is connected to PLC 30 which

begirﬁlﬁiﬁp H %S SR leﬂlonecQR‘?él)r ?rPL‘%' Fggc%n%sﬁg%g Egéﬁfﬂ 74195 %5 qpen so that

he c osed st at | ow conm nut 1 on - uni
the pRIp i csudkedodovet the rearBpbri dineulst itd i thiel Yoty etahkd4. Alternate

anailghiRee, it Heonarth es%ﬁiﬁ%ﬁ&??@ﬁﬁ%ﬁoh@f System are, of course,
possﬂ&@TTFBHte'xﬁmpﬁé/ Cin%)edd‘@f P {’f 3919‘3@!9@%& ﬁﬁéﬁ' 4 \Bc¥ahBump 34 to

open so t hat t he pu SucC t ransp ort
creata aqvaguum farovasie fmrn&ﬂqn@tloanalstamdardnmmpanaarl@emetalled to pump

R NN TR T ——
suchoé purhpiisdntiicatetpbei reBereAdE Mirh&ra 34AC UASNNRUEET a%@)véolf a standard
create a vacuum for waste transportation, a standard

PumB isnto hgyusrd theHEIN wasteothsough the swatene anradditoral water outlet (not
shovﬁﬂ”&ﬁrﬂ'&ﬂéoo eLH?b\tnd%a alﬁ rHQF‘tcS ot de1 ‘??g‘”ﬂ’; e?éh@{l\@nal water outlet

acenent for suc ishin
wouldwrbnaa:lta@bﬁsly&bemﬂmrdzctd@otwthe fnmseappllgrﬂ fhrongh syalv@ 28 and be

be ,use wast e h t he system an_addi tional
locat\?ﬁtb&?‘”%?l '%%jg?ﬁ%‘f"gé'lﬂﬁ (i?pcgtlga dhe PHNRIEAN n or der
to prine the punp. The additional water outlet would

vant ous]y be connected to the mains supply 27
The R BNkt 80 sRBNBECH de ancerlsd e iB viiCly Ghislasga valve 44 as

shoWl"P'lﬁ tﬂ@ d’ﬁﬁerdnqcﬁréfé'ﬂa&g fhievay 4'-349 mghgalmﬂﬁi gﬁ%lé%kenable an

I's also connected t0 an out
Operaﬁ@mtqmmy ihel beldihyg mlsmévmdependwtlgl efgthantomminution unit 12 and

PLC ° B fSrdhser el e ot TPl 4 e MatiCdesiaSreliispr 40 which
is us6fl té BEnSOTE lRVEI 42 oFtHe pdig ik Rbl@lr?gotanﬁ‘sl f?tﬁr@f&n@gn time.

bel ow, the holding tank 14 also includes
sensor 40 which is used to sense the level 42 of the

The PL'CPB(D P;-; EBI% tachdLae ﬂw@%l@ézgttoaﬁ%bpw W%fbrttbrfﬁe ch‘ﬁnﬂﬁ’thﬁon unit 12

is able to actuate the val t’o supply water
as Wﬂlrt@ desaribedt heJawuithe RIZC 30 inialso bennkmied tdék behtoal. panel 22 of the
systeTrFqPPLC 30 is also connected to the control panel 22

The system as described above, with the exception of the holding tank 14, may be
incorporated within a single unit so as to be conveniently located adjacent a food
preparation or processing area, for example in a kitchen or a food processing plant.
Such a unit may be appropriately sized, for example to a size similar to that of a
domestic clothes washing machine, and the control panel 22 may optionally be
integrally formed with the unit. Alternatively, the control panel 22 may be positioned
adjacent the unit. Suitable materials from which the unit and various components within
the unit are formed include stainless steel for example, thus allowing ease of cleaning
and decontamination, if necessary. In another embodiment of the invention, the holding
tank 14 may be integrally formed within the unit for particular applications, and be

removable such that it may be conveniently emptied.
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system 10. The system as descri bed above, with the

exception of the holding tank 14, nay be incorporated
WoWwakisB0e® si ngl e unit so as to be conveni ent | yPCDAEL®E/000685

adj acent a food preparati on or processing area, for

exanple in a kitchen or a food processing plant. Such

a unit nmay be appropriately €9 zed, for exanple to a

size simlar to that of a donestic clothes washing

[ NEs . r nej. { ly .be . . .

The B SUF YR34FRL LBl 82 TR AREIEARLGRG fomt 53 anc
usedcttncovér ffanehaMBer®B RhenOBiet canAfin@iiraoaitis ihpdistion. The lid is

.Suitable materials fromwhich the unit and various
desiGiiieh i bt Lop ohAh QPR CRROR GIokEONRI WINGh Is 8150 linked to PLC
30. R%aé BLESY Mb&Sire! Ye PIAPIFIs bRibrafrhoM X tsaé%vxptth% comminution

cl eani ng” and decontam natlon, "It necessary. |n another
meapsitmdperaie whientthe lidisepenon, the hol ding tank 14 nmay

be integrally formed within the unit for particular

appl i cations, and be renovable such that it may be
In ussorihe nippet bartetfpof de hambents provided with tsid@nd wdllseso as to funnel

the %gsgg)?% Q%r{;%w%%%%aﬁ%ﬁ éwgchgﬁi YA i agr%géimg :é%cl)thé:ollhrg ngt:)’er jet 24 (which
iy SRS BT s PRI W IR P 10 of o
chambpgre s diseeted onto ke sutfac@iof tise fumeel 4o padduce aenrisituga) flow of water

ancs e B, il S B g€ OGN AERD A8 g uni

16. Tip@eyrindiid ubit 96 domemimasdeind madtiedtcdethaMplifrestiBRl Beyanic waste
wall's so as to funnel the putrescible organic waste

materigt &y thel preserca plthgrwater typiaduce seputrescilatasganistwaste pulp.
(which may be one of nmultiple jets placed around the

per i phel(r]g of the upper part 18 of the chanber) is
The gonteeliesPhist aJse h?@nélguf@ﬁ@ giore reloguefrdatatapnsening éhe comminution
: [ 0 [ ; r .ensure th al |
it F230E K08l Rl S bi B IR R bl soer.
The gontrdlieg 30nnaylbe pregrgminned g uploadlthis spBratid®d aad at regular

, n;st]j cates the putresci ble organic waste material in
interyalg, foF exampee ence Rdaya e May FradnLRIcatevith dke sBrver (again by way

f i | ' . .
of SXRHARO ST, Plicalbisyfel b sl epbafpeeion or by il up
modeonmi nution unit 12 and holding tank 14 and to

conmuni cate this information with a central server.

The data may include, for example:

. the number and type of comminution cycles performed by the comminution unit
12

. the total time which the comminution unit 12 has been operated for

. the load information as sensed by the load sensor 19

. the control operations (as described below) selected by a user of the machine

. the configufation of the controller 30 (such as communication settings, grinding

unit 16 settings, door 52 settings)
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The controller 30 may be programmed to upload this

operational data at regular intervals, for exanple
W@a®e/13806y, and may conmuni cate with the servRCT/AEYE@BA0068S

by way of exanple only) over a dedicated wired or

wirel ess internet connection or by a dial up nodem

The data may include, for exHhple: the nunber and

type of comm nution cycles perfornmed by the

o SBEUIhEIR ikt uss bl gg%g%ﬁé’bgﬁéomjéweéthe | oad

i nformati on as sensed by the | oad sensor t he

. RA"Be ORI Qe ASIAREE ;ﬁbgg B&s oﬁ%gé&{j Stte Ll Gmminution

ceydig ol I er 30 (such as comuni cation settings,
grinding unit 16 settings, door 52 settings) the
vol une of water used during the conm nution cycles

« ey greseriegsEdity oPthd A6idiR) @inka4 ank 14 has changed

wi th each comm hution cycl'e the present capacity of
the holding tank 14 any machine faults This data,

. bahnRReNR faoal and statistical, may be used to
determ ne, for exanple, if and when upcom ng

mai nt enance of the various conponents (such as the

. ”’Pﬁ@r dég A, 0bo@ 'olb@kétﬁm'e\n'éndl%t@sfnctahenwmbnubé@ntou@'etermme for

é required, when the holding tank 14 wil
r@@ﬂmp@ efn@wwmﬂn an@brgmemmtgname;pf the varipus mmrmments (such

f%é g'éeglfnc{tch Q\Zf I ' |n§5‘@\éumf?gégﬁ %%@H@@&nuﬂéﬁ 1 %ﬁn%‘@ag required,

| WhehaM& haldimd tarﬂ@hﬂvdllﬁféqdzir@girﬁmym‘g tahe gmfeatralcﬁtammel information
22 of Figure 1. The control panel 22 includes:

| sue agittspetigiensk of i epmamisgiieny ynife Wigh eqspeft m@ater usage.
hoI ding tank 14; a warning display 22G which

di spl ays a warni ng nessage where, for exanple
Referring to Figure 2, there is shown a more detailed diagram of the control panel 22 of

Figure 1. The control panel 22 includes:
. a level display 22A, which displays the level of the holding tank 14;

. a warning display 22G, which displays a warning message where, for example, a
malfunction such as a blockage or jam is detected in the comminution unit 12;

. a solid cycle button 22B, which inputs to the PLC 30 that the waste placed in the

chamber 18 is generally solid in nature;

. a mixed cycle button 22C, which inputs to the PLC 30 that the waste placed in

the chamber 18 is a mixture of solids and liquids;

. a liquid button 22D which inputs to the PLC 30 that the waste placed in the
chamber 18 is liquid;

. a stop button 22E, which terminates the comminution unit 12; and



10

15

20

25

mal functi on such as a blockage or jamis detected in

the comm nution unit 12; a solid cycle button 22B,
wakiosh3sosput s to the PLC 30 that the waste pl aBE€HAURN08/000685

the chanber 18 is generally solid in nature; a m xed

cycle button 22C, which inputs to the PLC 30 that the

waste placed in the chanber 48 is a m xture of solids

and liquids; a liquid button 22D which inputs to the

. |P %gmsq% lgu tnsttzgg, %{Scﬁgiﬁﬁj Cequln%@;gfcéé: ?ﬁaﬁggég%$ ﬁ:ig?nminution unit 12
CARAIE ek H8Mill %é’ideléaﬁlb@d furfies pRigw.on 22F, whi ch

initiates a rinse cycle to rinse the comm nution unit
12 and pipe work as will be described further bel ow.

Althoﬁgﬁ ROUHGD ekBmbl § LRXAERH ‘?naﬂndé?l? Tog%‘?‘é‘te"fﬁ@ gkleyn OREhAL@ntrol options
t h I option it

e systemvia the contro p S 22B t0 22F,
22B toh22UF dit Isboulddiee sindedstodd tthathibessystenm may hee fullyl orypantly automated

t.l t t ed d i et f. -
and §3atiely BLMERuS R raRihBirecirbPe AR RRRedobitin, espvstem to a
least IpgagdilyParitichtthey vEABLS ebnipdhehiy oPHHe SIdNRIhcUtadedding from the
system wi t hout departing fromthe scoge of the

scope @f dne iientiper Fek gxpinwle.tthe qasiiol grnghray heyesEcted to allowing a
€SI ' . r :C ] e

usor LFSEE! S5 BuRLh BGR NP HhE D AR HLER user olects

the ceminsintifort bycle dhavicontrolier 3§ chr deberntinatthe lappro@iate amount of water

to be ZRgeckAnd e mBIOuARIGH Dec MGILAY 16 #oulb PetRasraiegabased upon
the s&RIA0a6 otf%?griH@ﬁ%g dﬁ%@@%@&sdr%@ éHov‘é?‘.e, grindi ng
ed above

unit 16 (as déscri . Again refefring to
Figure 1, a comm nution process is described in

AgairfFéJ@ anghw a?% SRR pr%Ee%Q‘f‘shH@é’&{Héoofﬁ' add¥fdance with an
| IS rdised’ by an operator of the comm nution
embaglimentiaf, therineenttomaThedid 52 syraisgul laynaatopenatof of thee comminution unit

1, of SRl SRS EL SHERRSHERS T ot vase
Ioade{dﬁhﬁﬁe%ﬂ@nﬂféﬂﬁ%‘?Wh@%&ﬁﬂiZ i?sge;,]loééﬂ ta:hétr‘lcglé o_‘p@?at@ﬂ%sﬁﬁd ?ﬁae&fntrol panel

_the comm nution unit 12. and a sig I's sent to
22, infiates thewpperationiafithe eemmiputiomutinii di2i. and@ysigeal isreenktacthe PLC 30

whiotg b e SorhfinifRin Bl B FIC, 0 el 4§ Vie'2 so thata jetor

waterdsistpbhigd toiHe difamber 18 and (if required) the grinding unit 16.

The jet 28 is located at a position on the cone to cause the fluid to travel centrifugally to
ensure that the waste material is swept off the internal chamber 18 walls. The opening
of the internal chamber 18 leads onto the grinding unit 16 allowing the grinding unit 16
pulp the material to a predefined size. The valve 28 is actuated for a period of time set
by the PLC 30 utilising information received from the load sensor 19 to supply a volume
of water to water jets 24, 26 so that an optimal waste pulp will be produced. The
operation of the grinding unit 16 itself is also controlled by the controller 30 on the basis
of the sensed load on the motor 17.

The optimal pulp density is determined to ensure that the pulp is optimal for
transportation to and from the holding tank 14. Valve 28 is a variable valve and is able



10

15

20

25

The jet 28 is located at a position on the cone to
cause the fluid to travel centrifugally to ensure that

WO b@sussse naterial is swept off the internal PCEAD2008/000685
18 walls. The opening of the internal chanber 18 | eads
onto the grinding unit 16 allow ng the grinding unit
16 pulp the material to a prd@efined size. The valve
28 is actuated for a period of time set by the PLC 30

to vah) té%é’{&v\g ogr&@g?%h%ﬁeé%{ & 5t/gt 3@1’,} oz 8 ggta?% @%ble water flow,

depehbiiy e tieplésiedd ﬂ@ﬁbﬁaﬁﬁdt@né/ﬁc‘s'arkﬁptﬂbmw redihﬂad

operation of the grinding unit 16 itself is also
controlled by the controller 30 on the basis of the

The PECS3Uid aRe ;ﬁﬁg?éiﬁnﬁ@tt@falﬁb?naféﬁﬁe%iiédﬁéh lﬁwmclﬁiﬂﬁ@bhﬁdmg unit 16
is determned to ensure that the pul |sot|rm

rotates.atfipeireatioroal ratatigniot thengrinding oindi 19@ rlwamMEvbe alternated

om g o4 0L R, 25 L S bl P e L wn
controhties gfihding uitiped do lﬂ@atmlrt helssaisediretoon as shown by arrow 54, on
characteristics and p density required. The PLC 3

the secoRf H5epRB FHhRRAK W@e ifeqtinAt as ﬁh@WﬂltP)éé‘f"PMh55n0Mh€Hh'rd use a
clockW@e an‘e’@:ﬁbﬁgaﬁ@'éo 5. Higts: arﬁ%\ﬂ {; Wn?é’g( us as each time the

rotation of the grinding uni anpl e
grindilg enih&ttets starteecands tesicdise i pup ws enateriahés dlslctdgeléloﬁrom the grinding

, I the f Al f th t the, PLC will .
unit {5 EBG e Ry Roldr LA Do % dipaering cindind it 16.
di recti on as shown by arrow 54, on the second use an
Alteng%t? %kﬁg\f_ée%(g Ilg;rﬁeygéle gqr}pgqsﬁrﬁ@%wqtﬁggl@na}o@v%h%ﬂgeg@n of rotation of
the g‘?ﬁ‘fd‘ihg“dﬂnﬁrw |ﬁﬂﬁ@'lﬂa%géﬁut$leaﬁlo?@rcﬁ‘6té%eﬁgea rb ﬂﬂmed value, or

unit 16 is started and residual pu or rea
excegds pqugdetermiad vielugfomal p@aﬁarmm@a neatmlewf tmankibnsngase the PLC

50 B0 b TR 30 SRR SRS ek am by

alterriitingr thatdirdckien @f rtetib® thefrind@hgtunM ealyse eléastidng
unit 16 if the |load on the notor 16 excéeds a

predet erm ned val ue, or exceeds a predeterm ned val ue

In or(ﬁeﬁil’r todraispdet periasaed Hogs tH@'PQC éléé@ctl\lré’[ek he peARe34 tﬂ@depressunse
PLC 30 interprets the sensed as an indicator that

the hplgingytankd! s gnd iianspertitihe W@&(PUlﬁﬁd the heldieg tenk T t he
direction of rotation the grinding unit 16 may be
rel eased. In order to transport the waste pulp the PLC

In theycase adiere dhe svaste forarpagicular ayelsr isssaumprdsed 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 16 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
by the addition of water, or alternatively by decanting excess water should there be an

excess.

Once the holding tank 14 is filled with pulp fluid at optimal or predetermined density, the
contents of the holding tank 14 can be periodically removed by transportation such as
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the holding tank 14 and transport the waste pulp to

the holding tank 14. In the case where the waste for a
w@a0oBi1zsobar cycle is conprised essentially of BCT/AYRG08/000685

or has liquid conponents, for exanple such as oils,

gravies, juices, sauces and the |ike, the system 10

may be optionally operated wig8hout the conmm nution

nmeans 16 bei ng oper at ed, mhilst the waste is delivered

by wSter BgnRARUD Ko T GRS i, 1 hatiRh SR G inildes a vaive 44,
whicHVs! dn 88/FRRIGS vitiiel Mdiabe ﬁ*érﬁ%‘ﬂ%'&p@%ﬁble‘ qui ds nmay be

i ntroduced into the system and be added to a pulp
al ready contained within the holding tank 14, the
In on@ﬁﬁ&%ﬁ%ﬂ'@rﬂsgd%rﬁrth‘é‘l\%ﬁgtp léjﬁé‘ﬁéﬁdﬂécﬁtosé bldgas production plant
mai ntai ned by the addition of water, or alternatively
whictpytilisesdhe iwagte pu&s@s peadsictioh desdifartibe preduciionsfeckiogas.
Once the holding tank 14 is filled with pulp fluid at
opti mal or predeterm ned density, the contents of the
In thehpteﬂermgd eartodiment thé dofiiing tatikcd bisorianiwed eblevel sensor 40, which

senséd, SRSRERLES of T B R ik BE i JEER BRDAALAE My, Y& prampte, be a

sonaM@ir&RgérheAnafd /i bfrakgbd ¢ sBhd @sigByl fetheemiLal3gywhich then displays

operatable. In one preferred enbodi nent, the waste
a levqamfﬁhe éamk anéb@rop@tfot parelAZ Jhis plovs et usst qfitaasysient ko remotely
deter%hé éﬁ?e?toef ! t%n?%%) lsogéﬂé @cﬁ?&l Rehe waste in the
roduc |o a bl ogas he ety erbodimen

holdlm@&anlolﬂ m@attrm@(alérefmlet@mmédi Udes the euaﬂrol@nsorlsékﬁ)mgrammed to
senses the | evel t he

dlsplqk%ﬂw%gﬁgb a;cpr}%@ sgtopurpggﬁﬁf goprfglgldnlélﬂggt anhas will be a?lowed and
that t@)él_ éé‘f%%%?chae{lﬂ plicd %ﬁf’é;&%dsét%ﬁﬁlﬁé#o?f &é@hai@b&@ﬁﬁeerformed (or

en dis | eve he tan
in the @venblthatathel tctal capasltyabf b tanIuSIelr ifeadied; ytbeecnrtimller 30 will

r enot el de m ne when. t he the nk 42 is .
prevelrf Rszaorh B A oo it Jecunt] Bl RS, Beelrgmetied. As a
safet&lﬁlné&%ﬁb?ﬁ tRe I%ﬂﬂ@tl@l’f 80 Ran aﬁ%Vﬁl*evbhﬁ o?@F‘étfo‘h' d)ﬂ'he%brhfhmutlon unit

programed to display to the user that only a set

12 if pe gigsel tsfreeeivedritam dre tavel sensari40.be al | owed and t hat
the tank nust be enptied. Once the set nunber of
cycl es have been ﬂerformed (or in the event that the
As an edditionabaafetyy msic tah'@m thechaldingstankath ey alse include a float switch

whiotf SRR e B torke T .. Rl e€ Wi 6.0 pg provents any

opera¥®naf the comminution unlt the tank 14 has been emptied.

Figure 3 provides a graph of the current (as read by the load sensor 19) of the motor 17
during a comminution cycle. As can be seen the current peaks at time = 1 second (the
beginning of the comminution process) and gradually decreases over time as the waste
is passed through the grinding means 17 and comminuted. At the time of 23 seconds
the current of the motor 17 reads approximately 1 Ampere which is interpreted by the
controller 30 to mean that there is no further waste requiring comminution and that the
grinding unit 16 should be switched off. As discussed above, the controller 30 may be
programmed to add a predetermined volume of water to the comminution unit 12 during

each comminution cycle regardless of the load sensed by the load sensor 19.
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safety mechanismthe controller 30 will also prevent
operation of the comnmnution unit 12 if no signal is

WO 2®ei13886 from t he | evel sensor 40. As an addi RCDAER008/000685
safety mechani smthe holding tank 14 may al so include
a float switch which, when the holding tank 14 is
full, conmunicates with PLC 38 and prevents any
operation of the comm nution unit the tank 14 has been

AterfFRiehf (<ot lera@ ) B3y B iRearta i 15 Ay A ater added

accoRiMartothd leadoycthe. mé®rdan be seen the current peaks at
time = 1 second (the beginning of the commi nution

process) and gradual |y decreases over tine as the

It wilMes bpprecigtagdsagt ther Syesdmt 108 cai ibedhuteniaed fo ddtndnd subsequently
omm nuted. At the tine of 23 seconds the current of

storefinéhﬁbplﬂinqvamwew 8k pidasied denaitpel s \@nseres that an excess or
msuffr@érﬁl[] rQ{vﬁ)'gf\? o?&éetgf (lasa glgé(ﬁ qg $thddte 1o Wrile Eﬂlﬁ g%:hﬂ?gaéec‘ in holding

I ng 'conm nution an
tank ¢4 Tide gtimel wakfe phipudiehdily shoiuld beduchfthat®s niihicalsamdunt of water

.. above, the controller 30 nay be programed to add.a

s inhRiE LG B OUIAHE® SOMIETUAOR ACh B GoRAH HIDHGRA Ridk work 20, 21,

15. This EHsURSs Whth‘éoﬁmdm& kSHk %Cilseaﬁlilgl%r s Shef maRfnum amount of
| oad sense y the load sensor 19. Alternatively, the

putresoible organic 3tasiafobthe cepacityneti the tand: yThis@nsnremthabfcollection of
r added acc to,t he o? t.he tor 17. It

putre$BbfY | BRSHTe SHRIE Bk, thde hoffe bl cAA LS miimiska,  thereby

advadldgeaatiythgtinisimbRHE tindpoHEE@NPRIYEkY. store in the
hol di ng tank waste pulp of a desired density. This

ensures that an excess or insufficient anbunt of water

A furiﬁer%@\ﬂaﬁtég@fd?%@_er‘pn’(eﬁént’\@%t@rrpﬂbpisf ®hat 5t Bré@td Putrescible organic
hol di ng tank 14. The optiml waste pulp density should
waste érogn bginchdispased! of faroughdbatseyverage gystem, hencgleeduaing loads on

h e ' jon and transport through
the S%W%E%?}ét%@ gilid q\% ﬁ'g‘.“ﬁ' [ sHt'ensures t hat IOt he hol di gg
tank 14 is able to store the maxi num anpunt of
esci ic waste for. the capacity of  the . .
Clealfp e 6Pt oR R WaSier G ne fin e waRFE FY gl pb\Bried as required
eithePbg akidihg\asitet tbtRevidte, her #lichand ak whitd fo BetllearfkPExcess water to

therebih advant a%%?usl y_optimsing the transportation
decapt freas the Rojding fank 4v dhisag@yobe tarhigia by aithey aAllewing the excess

watet © pEX tHrbufh BBBRItIRE FiltERCAPL&HI8S It 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 freatment
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.
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waste from bei ng di sposed of through the sewerage

system hence reducing | oads on the sewerage system
w@eastibsseenvi ronnent. Clearly the density of tPET/WHS108/000685

contained in the waste tank can be varied as required,

ei ther by adding water to the waste, or allow ng the

waste to settle and excess wat®r to decant fromthe

hoIding tank 14. This may be achi eve by either

A i PR I8 of Vet s inot RE Yhm b FEs R~ SHe=Bafely organic

it cah Desuédd esenfead §baRE ihhOFTSJGFRCEHT HiobBEn teh&ltgester Accordingly,
nuni ci pal sewerage system w t hout requifing f

the Rr6§%|‘ﬂtr~|l€]d[@ntlQﬂ aliews meprecficient andbefenponrirglrad-qalleatiorent putrescible
orgalf-,%{‘dgaéetgr nggdygsyogg, é&ﬁt wat er will pass before passing

er a sewerage ‘'system or other treatnent
arrangenent. Optionally the system can have a density

C etanktoea whet her
it wif 3 PpoddRRel il L Bl SOR S, afeqtBid B dnd Aikeifion may be
incopotiated; foragkarapr fha m%h*fneérmm BRiERI dryfdodovet | ahd then piped to a
characteristics, thereby ensuring that the waste

singlediriding taskifer easaf Spieetianfrermpas saurest Tyaieally, this arrangement
will v%rf('ﬁﬁés?mn t?éné’ﬁdr{z ﬂfna{éx“@y%eécrﬁ%oegl'aaé 9?&%}&3@?%&%% leading

temutilises 'a i horgani ¢ ma
to a mkp/vrzush i€ ecacudied wsb@tapteesum/swnelmvmdm @ump.
entering the holding tank 14. A further advantage of
the invention is that as the pulp material is
It wilb alst betamirieylawcg dimatcputidscilae foed wessie awhenf é@riped un cedvnventional

dumpgletsh i iFey TVisG] PRBIRE G A 6 user R becomes useless for
furth&f Pfdée%@ﬁwga&ﬁie *P(?ttlﬁ@btﬁé?rﬂcfr%e@fag%gié R®eL oﬁ%igp [Rresent. Also, prior to

resci blFe organi c wast e I SpOSa
the dumpster dsneceémptiadt Hbe wasieradr lezaafstsyartt:eﬂg decamgosegp, causing

cscd g5 BSTR EBln 3Br BSBE HBHE h LB Aoiumped
dum@ingi sité diel dhe obantvab®y eASE @%g%&éﬁ%ﬁh%e&étﬁﬁb@@@ and emits
source. Typically, this arrangement wil rk

methgRenges.ads gawdeﬂtlfmﬁ @si al pagiahclaiveeeaf \glczsbai watmmm The present

e EHSIGNS, 0y | E2Eb Mot Al DL GoHAE GHEE i o ioges

dlgeﬁpprrathattbaln tﬂimgaslﬂieir&ﬁéllldwl/éti fondavmst #modppers! BABEE being burnt.
conventlon sters, is often m xed with other

A furths sivypament %Cbﬁau eaif SR ByRELY e igygedigte absence of polymeric
bags in which such putrescible waste is stored and dumped in, at a waste dumping site.

Furthermore, the undesirable odour of decomposing food waste at conventional waste
dumping sites is reduced by processing of such waste in accordance with the present

invention.

it will be understood that the invention disclosed and defined herein extends to all
alternative combinations of two or more of the individual features mentioned or evident
from the text or drawings. All of these different combinations constitute various

alternative aspects of the invention.



further processing due to the other non-degradabl e
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causi ng disconfort and potentially health risk issues.

Waste from such dunpsters is dunped at dunping sites

and the food waste further dd@rades and deconposes,

and enmits nethane gas, a gas identified as a partia
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heat the atnosphere prior to being burnt. A further

scopemfl‘th©ﬁ>n@$ﬁl’ﬁlln\@mléﬁt age is also given by the i mediate
absence of polyneric bags in which such putrescible
waste is stored and dunped in, at a waste dunpi ng
site. Furthernore, the undesirable odour of
deconposi ng food waste at conventional waste dunping
sites is reduced by processing of such waste in
accordance with the present invention. It will be
understood that the invention disclosed and defined
herein extends to all alternative conbinations of two
or nore of the individual features nmentioned or
evident fromthe text or drawings. Al of these
di fferent conbinations constitute various alternative
aspects of the invention. The foregoi ng describes
enbodi nents of the present invention and
nodi fi cations, obvious to those skilled in the art can
be made thereto, w thout departing fromthe scope of
the present invention.CLAIM5S 1. A putrescible organic
waste treatnent system conprising: a conm nution unit
i ncl udi ng conm nuti on neans adapted to substantially
commi nute putresci ble organic waste into a pul p
slurry, the comm nution unit being adapted to be
connected to a supply of water; and a control neans
adapted to control the flow rate and/or vol une of
wat er supplied to the comm nution unit and to contro
the conm nution nmeans, wherein the control neans is
responsi ve to one or nore operating paraneters of
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the conm nution nmeans in order to control the quantity
of water suppled to the comm nution unit to produce a
woR®Ba36d p havi ng a predetern ned physi cal PCT/AU2008/000685

characteristic. 2. A putrescible organic waste
treatnment systemaccording to claim1, wherein the
operating paraneter to which1zhe control neans is
responsive is the |oad of the comm nution neans. 3. A
putresci bl e organi c waste treatnent system accordi ng
to either claim11 or clai nfCRLAIMSrein the quantity of
wat er supplied to the comm nution unit is proportiona

1. LA bheebsiBrR Sraahkevastatidutineansy@snscomprigingut r esci bl e
organi c waste treatnent system according to any one of
the preceding clains, wherein the control neans is
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order to control the operation of the conmm nution
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driveh by a notor and the
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sensor n the ' ;
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to theRenImiptadh ueitcd el tesconvat tres comhenstiet eeahey t her
i ncl udes a brake operable by the control nmeans to
brake the comm nution nmeans. 7. A putrescible organic
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including a rotary conm nuti on neans ada

ted t
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e connec a supply a control” neans
charadiapihcl to control the conmm nution unit, wherein the

control nmeans is adapted to alternate the direction of

rotati on of the conmm nution nmeans. 8. A putrescible
2. OrAputesvibid erdardaivesie trepihent systemdaceprdimgctoatiain? 1, wherein the
oper\gﬂﬁé e;laa?ratmhe(’eter to which the control means is responsive is the load of the

comminution means.

3. A putrescible organic waste treatment system according to either claim 1 or claim
2, wherein the quantity of water supplied to the comminution unit is proportional to the
load on the comminution means.

4, A putrescible organic waste treatment system according to any one of the
preceding claims, wherein the control means is responsive to the load of the
comminution means in order to control the operation of the comminution means.

5. A putrescible organic waste treatment system according to any one of the
preceding claims, wherein the comminution means is driven by a motor and the load on
the comminution means is sensed by a load sensor connected to the motor.
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control neans is adapted to alternate the direction of
rotation of the conm nution neans each tinme the

W@ 0URi188069 on unit is operated. 9. A putresci bl BCDOAU2008/000685
wast e treatnent system according to either one of
claim7 or claim8, wherein the control neans is
responsive to the | oad on tHE comminution nmeans and
the control neans is adapted to alternate the

djrectio | \ Bidlnh UEdoRARg fof ahfieone of the
6. |}éa§ﬁt¢§c§m§£ c%r%‘nﬁfr?u [ g?lg %%E@%gﬁgﬁh a pr ede?er m ngd
precelifietlaindd). wherein tres system furtimmiiccludss @ brekatoratable by the control
system conpri sing;. at | east one conm nution unit

meangdapialie e CURRYERIONANPINEonmi nut e putresci bl e organi c
waste into a pulp slurry; a holding tank for hol di ng
the pulp fromthe at |east one conmm nuti ynit; a
7. tAdaviieseble prasniowasts ragiment sysiaH CarPsRMgN ¢t o the
hol di ng tank, the tank and transport line formng a
cl osed system Wwherein the systemfurther.conprises
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ranspor Ine to facilitate the transport of the
unit beifgraddpted Yo beaunnesteat tol agpply0é wadenin nution unit to
the hol ding tank along the transport line. 11. A
putresci bl e organic waste treatnent system accordi ng
t @ gontiohmbanswitapteditd tenteol dioeiadimominptiamenits adapt ed
to maintain a pressure in the closed systemof up to
m nus 25 inches of mercury. 12. A putrescible organic
Wasiefeihthatovrivo] sesrenis aactapted bty atterneite ee dirpelion ebrajation of the
claim 11, wherein a sealing valve is provided between
comnpingtied MEaNS i on unit and the transport line, the valve

operable by a conm nution unit control neans between a
closed state in which air flow fr the ¢

| . 4 .
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contr@[ \égﬂls‘?sdadé’&t@d%t@%ﬁﬁ‘atéttﬁé GlireBiOWbE fotaiicn 8nghelddriminution means

rry can enter
each time the comminution unit is operated.

9. A putrescible organic waste treatment system according to either one of claim 7
or claim 8, wherein the control means is responsive to the load on the comminution
means and the control means is adapted to alternate the direction of rotation of the
comminution means if the load on the comminution means exceeds a predetermined

level.
10. A putrescible organic waste treatment system comprising;

at least one comminution unit adapted to substantially comminute putrescible

organic waste into a pulp slurry;
a holding tank for holding the pulp from the at least one comminution unit;

a transport line connecting the comminution unit to the holding tank, the tank and
transport line forming a closed system,
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transport line fromthe conm nution unit. 13. A
putresci bl e organic waste treatnent system according

wa o00angsoene of clainms 10 to 12, wherein a pl urBCT/AY2008/000685
conmi nution units are connected to the hol di ng tank
via a plurality of transport lines. 14. A putrescible
organi ¢ waste treatnent systel® according to any one of
claims 10 to 13, wherein a plurality of conm nution

?ﬂ@f@gﬁ‘[ Stncefﬂgfé:téﬁp Fidte Qb tAMcudidnt ReSAS® operable to
depressurise the holding tank and thereby create a reduced pressure in the tank and
transport line to facilitate the transport of the pulp slurry from the at least one

comminution unit to the holding tank along the transport line.

11. A putrescible organic waste treatment system according to claim 10, wherein the
evacuation means is adapted to maintain a pressure in the closed system of up to

minus 25 inches of mercury.

12. A putrescible organic waste freatment system according to either claim 10 or
claim 11, wherein a sealing valve is provided between the comminution unit and the
transport line, the valve operable by a comminution unit control means between a
closed state in which air flow from the comminution unit into the transport line is
substantially prevented, and an open state in which air and pulp slurry can enter the
fransport line from the comminution unit.

13. A putrescible organic waste treatment system according to any one of claims 10
to 12, wherein a plurality of comminution units are connected to the holding tank via a

plurality of transport lines.

14. A putrescible organic waste treatment system according to any one of claims 10
to 13, wherein a plurality of comminution units are connected to the holding tank via the
same transport line.



