Process for Degrading Food and/or Organic Waste to Conpost, In-line Waste
Treat nent Assenbly and Bionmaterial For Use in Sanme The present invention
relates to a process for degrading food and/ or organic waste to 5 conpost.
The invention also relates to an in-line waste treatnent assenbly suitable
for use in such OCEesSSs. e.inyention further relate .a f{j.opaterial
sui tabl e fof Ff&¥ OF egﬁ%‘ﬁ“&%%@&ég’? (}rﬁaﬁﬁ Waste tp cotné%%s?’r#é'gl@b‘h@ﬁgé? soci ety,
there is an ongoi ng_Tmixﬂeae_A@@esﬁm? an@Blomaterid Fok e 3h Safeat i ve neans to
deal with waste. This is evident through initiatives being taking to recycle
waste and mi nimse the anount of waste being deposited into landfills. In
the particul ar _area of..f oo te an . qapi 3 re being
made to %%Q{F FREVERED Waast%\%%far rr%c%ég(téljr"(g gr%r% f)brogf\re{??;&%é a?lféé% g\E\ﬁver,
much f god qnthoet g8k thveasdealkd elstes ts amaylihdhvaste ardtrhddt . asédnkgnisaigabla
substantial anmount of food and organic waste is incinerated, leading to

em ssi ons fonvw iniseche pivspiser ke inseprondprtberirelaies toabipmaieral sitdhieor dee syst ens
for the delg(gg‘pr‘ois'ltoicgsg or degradation 20 of food and organic wastes. These
systens genera t} require a substantial anount of tine to be effective and
enpl oy m cro-organi sns to achieve the deconposition of the waste. In many

i nstances these nethods are not particularly effective due to the variety
of waste tlRan Sy iRFECISIESEANSUNAT $qsectyvalleie 1s FRrangeingagndyincreasifg need & of f ood

wast e.4 Al S99 élgeéhﬁivg%géné't{%egl%ﬁﬁ s iE‘?Ph@i%@nttrﬁ?oJ% QRRLAY aﬁeilgged In
the existing methods after a relatively short tine-tranme. The esent

i nventi on takivanb agepils lwaspr avd deisimise ahd amoahi € wasteekeiag i depoficeddinand

organi ¢ waste_di sposal systenms. The system according to certain enbodi nents
of the in¥&Htllson may advantageously be used to degrade a wide variety of
food and organic 30 wastes. Furthernore, the invention advantageously
provides a systemthat may deconpose food and organic waste in a relatively
short ti nelnfthapaticecacdbhfpodovatd amdsithaspgaic whste hdfarseenbeing ntadete i s

provi ded a process for _degradi f ood, and/ or__organic te to conpost, the
pr oceg' i it tﬁtizwafter %alacaeﬁaraf %@-B%%amcevaéteéi Hengrers Ruchdradand et a

reduced wagidg HAY fA9way into landfill. Likewise, a substantial amount of food and organic

waste is incinerated, leading to emissions into the atmosphere.

Some effort has been made to provide systems for the decomposition or degradation
20  of food and organic wastes. These systems generally require a substantial amount of
time to be effective and employ micro-organisms to achieve the decomposition of the
waste. In many instances these methods are not particularly effective due to the
variety of waste that may be present in the waste, particularly in the case of food
waste. Also, it is generally necessary to replace the biomaterial used in the existing

25 methods after a relatively short time frame.

The present invention advantageously provides an alternative to existing food and
organic waste disposal systems. The system according to certain embodiments of the
invention may advantageously be used to degrade a wide variety of food and organic
30 wastes. Furthermore, the invention advantageously provides a system that may

decompose food and organic waste in a relatively short time frame.

According to a first aspect of the invention there is provided a process for degrading

food and/or organic waste to compost, the process including:



decreased vol une; dewatering the reduced waste to forma dry or sem-dry

pul p; introducing the pulp to a reactor preloaded with a biomateri al
including a solid 5 support inoculated with a pre-selected conbination of

m cr o- or gani sns; and treating the pulp in the presence of the biomaterial to
degrade the puI tre tment _of th I p.i.s conducted at
a '?errperature i ‘{CH%;g ?@Wg I%Se SleF %Ot& g’ﬁ@ ?n@ﬁﬂ%@s%ﬁ&et T'i'6n phases
during whighrehded vellnik;i s mxed with 10 the bi omateri al and non-agitation
phases during which the pulp is allowed to stand. It has been advant ageousl y
found that condgwricnige thetadnedtvasiat o e do erﬁeph'éjébéﬁuand non-agi tation

phases results 1ntrc()]cr' gmgsglﬁstg q‘r%(zicltch p?éloﬁ(ﬁa uPlHl P bMaI?er ?n%ﬁacﬁﬁ'%ﬁ %ﬁdal whi | e

facilitating rapi he m cro- or gani sms rowt h of
the 155m Guppd Gatulses with aa;bxscseﬁs&ti%mdufahmugﬂmdrdseagammtts aiﬁdthe pulp at a
tenperature in the range of from35 to 50C . Still further, |t h?s been
found that the tFRaRg the pulanid Weariesense of thenbiomatarial dp jdseradaythe @ulp

advant ageocggll tmsll nt ai ned over an extended period of tine conpared with
prior art met hods. In particular, it has been found that the biomateri al
may be advant agﬂwnehyrean‘mmtcﬂlthe@uw iis hdondtideesd ateamrmperﬁture at theeasge sf X nont hs
using the rocess of the invention. Accor |ng t &’yt cess of t

i nvent i on,raméspaI5s ¢ eadiipclpdgs argétag@rbphqsgs Wr‘ﬁﬂ B FU@g‘PB‘G@d“Bb conpost
in ongncy d, t sly results
inm ﬁpnaﬁh?tﬁllgﬁlégg%?%%ﬁzo |%ﬁtlgﬁgﬁasg?&@h n thgw}e ;'H; %ﬁ@ﬁggltﬁgﬁﬁgm s has the
advantage that the biomaterial nmay be left in the reactor without having to
renove cor’rP pro uced an :?II f(]ioFl repl eni shment of the hiomaterial for at
| east A ﬁ%snlieﬁ% a Bﬁ&m%g‘?ﬁkls Y ffornd thateeopilygiing dreptment Nithagita iR, piases #het her
with an eng,: HRRe ani c
fertilizer %lt%&fﬂ%gﬂ |S?l:tsgi|ri15| ng. Agéorlll\g?%lg %gpﬁuﬁyggg%%@g%g%eg? ge

i nvention \i/hittl fadi¢isatimgirapitli ggowtnof tho miagp-arganisms pmsemeﬁmd grgvthiuif ¢he t he pul p

is mxed with the bionmaterial stand r ively. 2 .
)%% micro-organisms is also assmte%n t?lroug treatment o?srPe pulp at a Yemperature in the

range of from 35 to 50°C.

Still further, it has been found that the viability and quantity of the biomaterial may be
advantageously maintained over an extended period of time compared with prior art
20  methods. In particular, it has been found that the biomaterial may be advantageously
maintained within the reactor for at least six months using the process of the

invention.

According to the process of the invention, the pulp fed to the reactor is completely
25 degraded to compost in one cycle, as discussed in more detail below. This
advantageously results in minimal increase in solid volume within the reactor. Again,
this has the advantage that the biomaterial may be left in the reactor without having to
remove compost produced and without replenishment of the biomaterial for at least
six months. At that time, the biomaterial may be removed, together with an end
30  product of rich compost which may be useful as an organic fertilizer for soil

conditioning.

As noted above, the process of the invention includes agitation and non-agitation

phases during which the pulp is mixed with the biomaterial and let stand respectively.



Thi s has been found effective in deconposing the pulp and also in reducing
the time required for this process. Preferably, the pulp is treated for a
period of from3 to 5 hours, nore preferably for a period of about 3 hours.
During treatnent in the reactor, the agitation phases are preferably from3
to 5 mnutes in duration and the non 5 agitation phases are preferably from
1 to 2 minUkiehas Becthufoahd offectMarig dpc@h®ysalyl the pulpeandegdid At iedocipf dsesmar e about
3 minutes in duration and the non-agitation phases are  about 1 mnute in
dur ati on. Tedeiredatyr ithis insereshaeeterablyotheguubr) iolyeatech By -aapsirtosh ofoliomrhte?  and so
on, un_tll Itl(ﬂl?s, &Er%eﬁB g Eri(gcﬁ’)f%uh@%o&lsaﬁﬁﬁgl\%ﬂt tr%mﬁ_iﬁ‘%etx%adt&{‘ _and
non-agi tati on ‘phases are-designed to encourage gro of mcro- organi sms

wi t hi n t hethbi agimti@r iphises tane pedfgrablyhfromi hgo riapiioutel greduiradionofndt the nsst e
being treated, Preferably,  agitation includes. churning of th iomat eri al
ond Dl SEaiian Ay i BreBTTRL IR iR PORERS P oY PRI I onsur o

hormgeneou%iﬁh&il BaseQfart RBoBt 9 MRSl ah RidioRUAd: th'e_nn(ﬁm-é)g'ifa%i.bf['} hﬂél@%ésyarpr eferred

enbodi nment e agitation 15 includes honbgeneous m xing o i omat eri al

and pul p babouhlimmhwutg it Hatatipmdieck sigitdtamerhabe isfalhebat bom nof-agiteioni phwset, er i al
and pul p. For exanple, lateral translation from left to right to left. The
relative v ggtllﬁh%ﬂ‘hsﬂrgiiitrﬁf‘t,meﬂﬁpifl%fmfsﬁIé'iPéetded space above the materi al
inthe 20 reactor is not particularly limted. Preferably, however, the
ratio of waste over top space is 50:30:20. That is, for exanple, if a

r eact ot0 | sThaingitatioorand rE@eRditatiore phaspaeic gesignbd dorgnequrade grakels ofipnis®o or 250

litres, pulp t.akes . 30%.0r 150 litres and aerated ,space takes up 20% or
100 Iit resc.’r%%%srﬁewﬁgﬁﬁg? &fﬂpéewﬂt ﬁ}?eﬁ&{yh% _8%118@ orlap]ﬁsd?g%wflooﬁélﬁ Wfl‘gs%%_ rapid
growt h of pdifgs festc®- MEQMIE MEitibhinlides cRuemBt 6f HR! bidhteasuhe puapi d
deconposition of the pulp. The nore preferred tenperature within the above
range wil | gaveradlyripwatvirculde petidentThisnvilltadsantpgaonsly cgsiie Samopeieqys ewphgyed in

t he bi onmat erj,al,.. However eperally it wll e preferr.ed at _t. ulp is
treated o SaCiebRRERG g PERNS PuiPAisablobh Pl EnBidiftab MoedPhoisc” i s
Wil bes demblud¥d hénbgendBliemetah@iok tHrebiomawhigNakdpslpdsr émgninpehatTaégesp of the
bi omaterial, in particular when consi deri n%o'ltﬁhe m cro-organi sns that are

useful in lieslgrapslaten of thenbiomatesiat peshpulnd Hongrampls, tasperarstatigadiamabl e in
the bi omaf.grd, ?ilght to left.

The relative volumes of biomaterial, pulp and aerated space above the material in the

20  reactor is not particularly limited. Preferably, however, the ratio of waste over top
space is 50:30:20. That is, for example, if a reactor is built for a 500 litre capacity,
biomaterial takes up 50% or 250 litres, pulp takes up 30% or 150 litres and aerated
space takes up 20% or 100 litres.

25  The temperature within the reactor is set to maximise rapid growth of the micro-
organisms within the biomaterial and ensure rapid decomposition of the pulp. The
more preferred temperature within the above range will be somewhat dependent on
the micro-organisms being employed in the biomaterial. However, generally it will
be preferred that the pulp is treated at a substantially constant temperature of about

30  40°C to 45°C. This will be dealt with in more detail below when considering the
make-up of the biomaterial, in particular when considering the micro-organisms that
are useful in the process of the invention and that are therefore desirable in the

biomaterial.



3 The first stage of the process involves reduction of the particle size of
the waste. This nay be achieved by any suitable neans, such as for exanple
by grinding, cutting and/or pulping. Preferably, the waste is subjected to
grinding to reduce its particle size. The grinding process should be such

that all food and/or organic waste fed into 5 the grinder is reduced in

particle shizdirstifadendtthe/ fi@eéss the VR st@ictbn 3NiheBartwkstige of thGlddt Mthidone.
This step results 1n a reduced waste that has a substantially snaller

vol ume andn#abs aghigred he apnisvitable vegans sushme for extraple byharipdigg.eiténe vol ume

reduction ~ i | al.l Wn.t t % based
on the initra pég{l%gmﬂg%e{ Xﬂtﬂr’fethgvaqg%% lsl%b%g/?gp 8r%}ﬁléi?r{c%d ﬁj’[ h@hﬁggﬁé’gﬁ%\?ﬁst e may
al so be acdiieeVE® drindanpyprovést ahbdd eansh thioall feedamploe orguniewastayedmta enoved
fromthe reduced waste by centrjfuge oy pressing of the reducgd wast e.

Pr ef er &bl yihe gaindeters Frguefd ihdapicliudige tndhal yegerblk woda Bynprbdesisg t he
reduced V‘@gélgcéing%to%gf‘ﬁhiﬁ %Eé?[i scqne@h%rreas&gw%é mm&@s.spsga&ﬁﬁﬂy\émﬁ@r 15 may

be recycle C e pa e size reduction step i esired. This wll
advant ageowshye atimass thhe theaingial nesaito ée tleated t e gepomestsvobime heluctivrent i on

and is therefore preferable. It will be preciated that there nmust be
gases gendP&Y ¥dYi it %eggréﬁzsrbedm e@derﬁ@é@%ﬁ%é@s@@a té? inifigd Vﬁm-l“b‘?
Theref ore, dihengq | | be some exhaust gas emitted fromthe reactor. In that

regard, it is preferred that fresh air be constantly drawn into the reactor
by a Hilower which also acts as the exhaust that extracts stale air fromthe

reactor. FEQr enviro ntal reasons, the exhaust,gas fromthe reactor is
or of er abl YOOYHERGO! LERBIEHATG PaY BROdH TAISCd Ha Y BUpHERant p For
particul arexafnpf @4aRaWsdy &aferr%@g@ Mohd @fg rEdiRel W&@terlng'a@egﬁifugﬁ ppf)&t;ﬁfg@bf y

b

deodori zed before being emtted. Deodorization may be achieved by any
sui t abl e rbamsduckdrwastanireferadilngdeveddringesf thendyducedovasteatse achiemed olpy,

Preferably, according tq th raocess of the inventjon eodqgri zati on of the
exhaus:  gHleR R et e Ui Th WG oReL G s, B MR g s nary
treat mgnt FPNGei Rl eledd NKhcR Bl baticR §i0€ GRdint §tegtifeRkird®N€hisnNéAlNdi ng 30
an ozone generator and a tertiary treatnent zone including activated carbon.
advantageously reduce the water required for the process of the invention and is

therefore preferable.

It will be appreciated that there must be gases generated in the reactor during
20  decomposition of the pulp. Therefore, there will be some exhaust gas emitted from
the reactor. In that regard, it is preferred that fresh air be constantly drawn into the
reactor by a blower which also acts as the exhaust that extracts stale air from the
reactor. For environmental reasons, the exhaust gas from the reactor is preferably
treated before being released into the atmosphere. In particular, the exhaust gas
25 emitted from the reactor is preferably deodorized before being emitted.
Deodorization may be achieved by any suitable means, for example using zeolites
and/or activated carbon. Preferably, according to the process of the invention
deodorization of the exhaust gas is achieved using a deodorizing unit including a
preliminary treatment zone including a zeolite, a secondary treatment zone including

30  anozone generator and a tertiary treatment zone including activated carbon.

The particular designs of the units to be used in the process of the invention, including
the waste reduction unit, dewatering unit, reactor and deodorizing unit, will be dealt

with in more detail below with reference to another aspect of the invention.



The particular designs of the units to be used in the process of the

i nvention, including the waste reduction unit, dewatering unit, reactor and
deodorizing unit, will be dealt wth in nore detail belowwith reference to
anot her aspect of the invention. 4 The nature of the biomaterial may vary,
dependi ng on the make-up of the waste to be treated. This wll be dealt
with in particular detail below wth reference to a further aspect of the

i nvention. However, in each case, the biomaterial will include a solid 5
support i nbeaunaiere @f whe biomasrial may yatve densafmiz At the make-upi of the WRgar 8¢s. The

s0l 14 supnptedr pfietafiet eRLHAE: ARAAURiIRISH REQILAG. R giiigL that is

resistant to mcro ack exanpl e soli1d support may I ncl ude
natural amgéarof slymtd'veﬁm@l nHberval ! eakh caxaniy bionfataiab willahdleds ysoliet i ¢
material is polyuret h%ne 10 sponge. f erabl however,, the solid support

i s sel ect eWPPPIHACHBEANIEKS Pre\nﬁf&f‘&t@rﬁoﬂg’ma&ﬁﬂp MICQRTERNEMS. Mor e preferably,
the solid support includes rice husks, wood chips and saw dust in a defined
ratio. In particular, the ratio of rice husks, wood chips and saw dust in
the solid Bhgppadid suspapr efafexabllyyintluﬁesZ a ﬁrﬁoﬂ'd;ewqﬁee-abmrb:mgeldatedaibihMtii; on of

m cr o-organi sns i nogul o the solid su wi | | again, be dependent
on the wastes@at & Pﬁ?rog@FﬁﬁaT&egf’e&xa%@l& the {)qa‘i%sSLWPPTt By ‘I‘d(e nHRh i n nore

detail bel ‘H/d@‘s&ehéﬁéﬁﬁﬁﬁﬁﬁ hR emﬁpl@%@egau&fm; %étl@‘ﬁ%&ﬂlé?ﬁ‘s rs&&elfemagew the

bi omateri a ver, according to one enb nt the biomatefial 1 ncludes a
sol i d 10supgponge. Pneferabbt Bawewer htha sqzirdasrgapblewi @bhctndrﬂnmatce boskst wnmbpknp@r gani sns

sel ected frorn 20 ({evi aci | Ig\%{ﬁ east Ca d| da. krE i (fvr Jbacil | us
| at er ospor &</orgaw; Jyst Moreqprgisr ”Bé‘&lrl PRRPOBURT Pfi%s rigg RYSRPLYOPS ERBR f or i s,
St rept onycgel @wedddt i 4 bistineBasiib.! H§ arfY AR, dRSratiBAE ik Uisksf %H@l’%h@ﬁ‘qﬁ&r
Pseudononas al caligenes. In a preferred enbodi ment, the pre sel ected

conbi nat i osavwodushinche saidyrappsries pmsraidies: 1: 25 at | east Brevibacillus
| at er osporus, Bacillus coagul ans, Bacillus licheniform s, Streptomnyces
avermtilis, Bacillus firnmus and Pseudononas al caligenes. In a nore

pref ermed eRbedLRRAted éo%l@art%%f%r@é -0 dgaﬁisuﬁeraoairétea ftPthet 08d su

m cr o-organi snms  described in the i medi at el recedi ng paragrap R 30 In
order to meai a@agebendmeo@mlongh@mﬁe ntah@aébrlna t@@tpp}orﬂgairs tlps e\fllérbabllegflttreat ed

wtha cul }tlglgne mrgrsedde%m %W%wsv‘él r%plée % thg gscp%lcfa ct)fe t?le 1nvent10n Prlgtlnsgetloetﬁt ed
conbi nat i ofy
biomaterial. However, according to one embodiment the biomaterial includes a solid
support inoculated with a pre-selected combination of micro-organisms selected from
20  Brevibacillus brevis, yeast Candida krusei, Brevibacillus laterosporus, Bacillus

coagulans, Bacillus pumilis, Bacillus licheniformis, Streptomyces avermitilis, Bacillus

mycoides, Bacillus firmus and/or Pseudomonas alcaligenes.

In a preferred embodiment, the pre-selected combination of micro-organisms includes
25 at least Brevibacillus laterosporus, Bacillus coagulans, Bacillus licheniformis,
Streptomyces avermitilis, Bacillus firmus and Pseudomonas alcaligenes. In a more
preferred embodiment, the biomaterial includes all ten of the micro-organisms

described in the immediately preceding paragraph.

30  In order to maximise microbial growth, the solid support is preferably treated with a
culture medium and subsequently inoculated with a pre-selected combination of
micro-organisms. Again, the culture medium will be selected based on the make-up of
the waste to be degraded. Examples of the culture medium are provided below with

reference to the aspect of the invention relating to the biomaterial.



m cro-organi sns. Again, the culture mediumw || be sel ected based on the
make-up of the waste to be degraded. Exanples of the culture nediumare
provi ded below with reference to the aspect of the invention relating to
the biomaterial. 5 As nentioned above, it has been found that the process of
the invention may increase the longevity of the biomaterial. In particular,
it has been found that the biomaterial nay remain in the reactor for as

long as sixs ARMAidIRdAboVEiChasAReh RRinkitRTakeEproadss BRYhDinkentiom Mipindedsd n t he
reactor for a substanti al | ength of tinme, preloading of the reactor wl]l

not be redht fageYioy Ofethérbyorfl@té%ﬂﬂnéﬁtpart%}i%eh‘ hag heengfornd Huiit ty ipmatseial eact or
wll onl Y berermea N rﬁg RSt f%t/gg Yon g ? H%)ljﬂg)ﬁ't%% ﬁf mofe. ADRE eof&@ﬁten&l*}ﬁe}ﬁt ep Of

pr el oadi ng reac I'S NnOot eSS Pprocess O I nvention.

i s enowgh Hehﬁémfah%dﬁﬁ@h‘d Ractoe forPr eibsasied leMgtihof thﬁe Joprelvatiapiodlthdebaoe t he
pulp is |ntroduced to the reactor. 10 Having said that, when actual
pr el oadi nngi lsnqteguieqriged forevepntreaimenta Rﬁ%ﬁrdﬁ}?f‘gp’iﬁ"ﬂoafjﬁg olpthsraecde Wil i nt o t he

react or, nlf E@ r%&%ﬁ?@%ve% )pﬁom g%?fgsf“ﬂl%f&éehg%%g cl%lotd&ﬁ%tsol

bi omat eri a € reac era I'ncl Intr

support tcreﬁdu@r i& aacés@éntlalﬁ) ﬁléCﬂJlrcﬁtgsﬁofCthé investiore dit isredomgh Inlmtsl&l nedctsulpnqoort in
the reactor such that the culture mediumis apsorbed into the solid
support; auelPagsdovith [heé’éOIB?te’tlﬁebe&r%ﬂ?d? {Séﬂtr%‘g\%‘i] FaF SFAHY- i cr o- or gani sns
to thgg solid support in the reactor; and allow ng the pre-selected

conbi nati on of mcro-organisns to grow in the 20 reactor. Further discussion
on the prdlindai sgdphacedren a@nadl iprelpalitg csutegnired (itdeonpimigaribading ofinbe t ypes
of materials preferred for the soli suppor cul ture, nmedi um and .m cro-

or gani sns, IP@aﬁﬁflélvﬁnﬂbg‘ebréf*%W Wi OR TRRARSTERIE }é’r’ ‘P‘H@aﬁfélﬁgE re]@Pdﬁnﬁ@é%? on

relating ttﬁoxﬁ@t‘%nal%ﬁtoﬁh@%‘c%‘i"p?éff raﬂﬂgd&q to sinmplify processing and avoid
err

envi r onnent rsks I's pre t each of the steps, including
wast e reduct i onntroddwaigethe nglid pylpprttte dwtresndr; and optionally deodori zati on,

s Coq%UCt ed i nad?ipngi arll _cluiture %%31&1%1 ttcg taet grcﬁlndt s%%%?tnal e r-ggétgr suc \llthcil?sthéc or
culture medium is absorbed into the solid support;
adding cultures of the pre-selected combination of micro-organisms to the
solid support in the reactor; and
allowing the pre-selected combination of micro-organisms to grow in the

20  reactor.

Further discussion on the preloading process, and in particular on the proportions and
types of materials preferred for the solid support, culture medium and micro-
organisms, is provided below with reference to the aspect of invention relating to the

25  biomaterial,

In order to simplify processing and avoid environmental risks, it is preferred that each
of the steps, including waste reduction, dewatering, pulp treatment and optionally
deodorization, is conducted in an in-line waste treatment assembly. This provides for
30  a number of advantages, including reducing pollution that may be caused through

transportation of the waste and reducing user handling of the waste.



30 a nunmber of advantages, including reducing pollution that my be caused
through transportation of the waste and reduci ng user handling of the
waste. 6 Accordingly, in another aspect the invention provides an in-line
waste treatnent assenbly for degrading food and/or organic waste to
conpost, the waste treatnent assenbly including: a waste reduction unit
adapt ed t oAceAuGBlyt NE Mdttet GlsPecsitRE iRfentib PonHE bR hAMA Rast® tf@fkiGrd waste
havi ng decreased vol une; a dewatering unit for renoving water fromthe
reduced waswsembly foordegradingyfood andmiorginic piaste:to zomwast die este rteegbneritng t he
pul p and treath@q&tgﬁngulp in the presence of a biomaterial preloaded in

a

the reactof™ 8 eodorizing unit adapted to receive and deodori ze

exhaust gas eni § haste rédudtion DIt h&Peddab redee kiRl partidie sizeac therwdst tadami ed to

maintain a reaction tenperature of from35 to 50C during treatnent of the

pul p artl t isdpeadwiasée bayingdaceasghede@eduri ng which the pulp is nixed with

t he bi omateri al -agl tat i i i i | owed

15 to stand. Thaeagkgerlrtfg)few%pﬁlrt I-g;jrvfn&?lﬁivngt agarfgd;%ttﬁ(}?reﬁ’%/e%@ﬁ&negfoﬁﬁdg@naecg-yg){r from 35

to 50C, predngirdiblpyiip; substantially constant at about 40C to 45C, by any

suitable nmeans. In a preferred enbodi nent, however, the reactor ipcludes a

heater and a t herfas&arator frgeivipgthe IPHiPngnD Heathie e aRUIP dh th%r?ﬁ@ﬁ%&%?ﬁ? As

not ed abovg, jt. i8I t tenperature within the reactor be

naintainedgﬁfkh?%ﬁphgﬁgéi?géag$g%6€ﬂ@o maxi m se mcrobial growh in the

react otfQ The readt@loriziyg gt plapicidde deosiviehand nigodarizeadxheustgansmitedeidmect

agitation of the 25 material within the reactor. For exanple, this may

i ncl ude an{PefActAof stirring or mixing arrangenent, or may be achi eved

through vi BHatof e TERM is 'aﬁ’é‘ﬁé’d?{ ’mhigta?n al?éa%fiﬁﬂ Ee‘?ﬁbeﬁﬁ&%ddfnf?&ﬁ 3516 spe@ct or

i ncludes a centraFIy mounted notor driven axle w't a plurality of

associ at eddypaddir@smémrofahé palpi ang to ipeovidd geiatidn phawatdenngvhioh thbi@ulpeact or. 30
reduction unit . is nqt payticular imted. This

The formof  the te, . 'y 1im
shoul d mixe wi\ﬁqaﬁ‘le%lomaterlal and non-agitation phases during which M]e pulig 1s allowed

15  to stand.

The temperature within the reactor may be maintained at from 35 to 50°C, preferably
substantially constant at about 40°C to 45°C, by any suitable means. In a preferred
embodiment, however, the reactor includes a heater and a thermostat for controlling
20  the reaction temperature. As noted above, it is important that the temperature within
the reactor be maintained within the desired range to maximise microbial growth in

the reactor.

The reactor may be provided with any suitable means to effect agitation of the
25  material within the reactor. For example, this may include any form of stirring or
mixing arrangement, or may be achieved through vibratory means. However, in a
preferred embodiment the reactor includes a centrally mounted motor driven axle with

a plurality of associated paddles for agitating the pulp and biomaterial in the reactor.

30 The form of the waste reduction unit is not particularly limited. This should,
however, be capable of reducing all forms of food and organic waste to be treated.
For example, in most instances the waste reduction unit should be capable of reducing
not only vegetable matter, but should also be capable of reducing large hard bones,

such as cow knuckles and the like. The waste reduction unit may, for example



however, be capable of reducing all fornms of food and organic waste to be
treated. For exanple, in nbst instances the waste reduction unit should be
capabl e of reducing not only vegetable nmatter, but should al so be capable
of reducing |arge hard bones, such as cow knuckles and the |ike. The waste
reduction unit may, for exanple 7 include a grinding, cutting and/or pul ping
unit. Pr efiﬁrﬂe&é ¥ gritd18g Rk ARANGHIAR Uik tPrbRrably, Bhd RELE GediRtibn uhit id S al so
preferred that t%e wast e reduction unit be incapabl e of reducing or

dest r oyi ng grindimgtwiit. obj ects, such as silverware. In that regard, the waste
reduction unit may be fitted with a magnetic sensor that protects the unit
fromnetal articles that may have found their way into the unit. For health

and saf et Y ;@RS QRSferrbd raVVBR tvRastBGdtioR Rkt e tindip 8618 b8 Rl dicinB Gr W@ ythes af et y
10 shut-of f nmechani sm and/ or is designed such that the unit will not operate

until & | imetaltdbgactst suxihl astsdversvare &nlthatreghrdt the wastetrefluctionamédnay be fttgshr t i cul ar

enbodi nent,. .the waste redugtion unit is rinder .0 he type nuf act ur ed
by I n-Si nkViE %{Wnﬁwﬁps%{gglpr%gﬁgéﬁmn }%8 e e%&gg%sm%g}%aggl outily
SS- 1000TM{HQiewde s afel g unit nmay be any unit that facilitates renoval of

water fromthe " reduced waste emtted fromthe waste reduction unit so as to
formthe dry or sem-dry pulp. For exanple, the dewatering unit nmay include

a centrifuge., In a preferred 20,enbodi n however, he. terj unit
Mot udes 4 95 ealh Pk 8L RS e Pa B0t e S PR bR PRI T S oo - ary
pul p. 10N &hRESH intdehaise HaaMr 18 Qésifled sheetag ke ghit Will hot Sp@ateulngieh 1af t he
type manufactured by In-Sink-Erator(r) under Mdel WK-200TM or Model WX-300

T™M 25 |t shadaliteess dgpdinecoidhednit isadosehe wast e reduction unit and the

dewatering unit are not |imted to the above described In-Sink-Erator’

nodel s. Units produced by other manufacturers may be equally applicable for

use in acqar gaeeulirt Emb&EmienAl et i Wikte Ired@tGRMulio i ANgaEhYE vAtRY typhe

assenbl y preferabl@\% includes regiculation for .30 reticulating water renoved
r

fromthe rewwsarehby sn-SimkhatarewaderYade! 5100 0, Medehst7a0 r'equbladh uni t .
Thi s q%niq%gﬁﬁxpng anount of water required for introduction to the

The dewatering unit may be any unit that facilitates removal of water from the

reduced waste emitted from the waste reduction unit so as to form the dry or semi-dry

pulp. For example, the dewatering unit may include a centrifuge. In a preferred
20  embodiment, however, the dewatering unit includes a press for pressing the reduced

waste to form the dry or semi-dry pulp. In a particular embodiment the dewatering

unit is a pulper of the type manufactured by In-Sink-Erator® under Model WX-200™
or Model WX-300 ™.

25 It should be appreciated that the waste reduction unit and the dewatering unit are not
limited to the above described In-Sink-Erator® models. Units produced by other

manufacturers may be equally applicable for use in accordance with the invention.

In order to conserve water, the assembly preferably includes reticulation for
30  reticulating water removed from the reduced waste in the dewatering unit to the waste
reduction unit. This minimises the amount of water required for introduction to the
waste reduction unit from a mains source. Generally, sufficient water is added to the

system to facilitate reduction of the waste in the waste reduction unit. Spent water



waste reduction unit froma mains source. Cenerally, sufficient water is
added to the systemto facilitate reduction of the waste in the waste
reduction unit. Spent water 8 may be flushed fromthe system when the waste
to be treated is reduced to the reduced waste and dewatered to formthe dry
or sem -dry pulp. The deodorizing unit may include any suitable arrangenent
for removipg 8dalfRed FroRl SRR WIACHREPISIHE 1@ beOfre QP ARl tORIgANI C
wast es. For “exanpl e, the deodorizing unit may include zeolite treatnments or
act i vat ed reducbd waste @ead dewatsredrto féren the idkeor semiglrppelper r ed enbodi ment, t he
deodorizing unit is connected with an exhaust outlet of the reactor and
includes a prelimnary treatnent zone including a zeolite treatnent, a
secondary TtHeed’éoﬁﬁﬂiin%Qﬂﬁt g Heliufg aah EMIE HRABEMENT foraNdmavingr ddoary 10
treatment zone including an activated carbon treatment. The size of the
in-1iné& wasediced et eermpasiEarblof , foah dandinsr edganie wagips. of Fetexamples thef or mi ng

h b i . Joukarly. | im . | i 4 d
(1’ 205k, DS SDSHARELL Ll TRl o, SETURBL dipenden

on the pr a par ance. For exanpl e,
when the Jfkeassenplefericd dniicaindest, fHerdedasmahgd anid$€ coriecte@rwits €n eRhast
restaurant, a relatively small assenbly may be desirable. On an industrial

scal e, it avdgt pethepicactaand apfledes 2 PHPIIRAY drepEnaji Zoae deeiipg fozepdite o
tisfy high h h i el d
The pr ocos e (A SRR pORRy ZN8 MenylBralBle Misnnetle BRSRIR Y, F1C. &

bi omatier i ateatrh@lt zbi%e iBPRAIni a@alctivateesirbnededi@ent he purpose at hand. In
particular, the biomaterial that is preloaded into the reactor before

introducing the dry or sem -dry pulp produced fromthe initial waste is

desi gned Ki: kot 0. ac t ekes LoLgial arriving
at the in&@%t%%%gkq%%ggﬁﬁﬁggﬁgbggg, SI6%???@éhﬁgég%g%%§ﬁgﬁfg%E%%ggﬁien made
in rel ati abrrhidg tieasddmblypivaioe parditulug e Hndited dEid o mpld be séhewh@ slependéhi &n has | ed
to the further aspects of |nvention below and to the follow ng nore

det ai | ed dBSPFIcsEIRth Caracinlepiresinitret iparticular 1atigierd ber REARRIS: WBERVRST , ¢ hat
the ah Veya?%ﬁ‘gcﬂ# 20 hiaRREGES dOhediCudk NN BB iR G elflrant A B CORSLEHE as

limted b OW ng di scussion © iomatertral. her nor e,
al t hough tdienitdy Iy bg ddsisatiie. pt@wanahdidngal icalkpitemagl bei sogedesimbley td r anmed

in the context of use in the above described process and assenbly, it should
be employ a larger assembly so as to satisty higher throughput loads.

The in-line waste treatment assembly and the process for degrading food and/or
20  organic waste to compost utilize a biomaterial that is specifically designed for the
purpose at hand. In particular, the biomaterial that is preloaded into the reactor before
introducing the dry or semi-dry pulp produced from the initial waste is designed
taking into account the make-up of the initial waste. In arriving at the inventions
described above, significant developments have been made in relation to the
25  biomaterial used to decompose the waste. This has led to the further aspects of

invention below and to the following more detailed description of the biomaterial.

It should be noted, however, that the above described aspects of the invention are not
to be construed as limited by the following discussion of the biomaterial.
30  Furthermore, although the following description of the biomaterial is generally framed
in the context of use in the above described process and assembly, it should be
appreciated that the biomaterials may equally be applicable to alternative processes

and/or may be used in different assemblies as desired.



appreciated that the biomaterials may equally be applicable to alternative
processes and/or may be used in different assenblies as desired. 9
According to a further aspect of the invention, therefore, there is provided
a biomaterial for use in a process for degrading food and/or organic waste
to conpost, and generally suitable for use in the above process of the

inventi On,AécBﬁmb%' QB4 ehitBér abpee! Wi the Aveiond theteRRE ! tHeFeat gstowided a2 cul ture
medi um and i noculated with a pre 5 sel ected conbination of m cro-organi sns

i ncl udi ng byreatptiel dpt hsesinby proicess fgredegradimafmpidopdiar psganic Biaetyitp seINPPis
| at er ospor.u

, i | il i e . ' . s
T

Pseudononagcladieglai @idesippd® tRart aviabhultardmgdingr &ld jhoctlagdbivoratged al
includes at | east a conbination of Brevibacillus |aterosporus, Bacillus
coagul &ns,seRaief | paBbinptitie fIff srgorsatRHtiBeHdg Brréhasilfus| P&evisBa¥s®| us
firmus an seud a ! ; r di , the
bi ot er | 1T SRS P PRHIAE MiRrphdhu PR ALL LB AR LIRS,

i medi at el Bucphg dedienighrpas, aFeppinycdd abareniaddcllilus myfceides, Bsciluskirmusand
envi ronment bacteriumthat lgr ows at anbient tenperature. Optinum

t enper at urd@dfop Psgdgimonaoficekeeract eri umis 30C. The bacteriumutilizes
si npl e sugars (glucose, fructose, sucrose), nolasses and malt extract
rapidly, but is not able to digest starch. 20 Yeast Candi da krusei was

i sol atled fRreferabbt,t el wegetalp| ehardtidrasteridlt iglhalss at l@wbierbmbirewiperef ure with
an opti mum tenperature of 30C, The yeast prod}}fes t he digestive enzyne

C
| i gnocel | Ui§¥BaGikvcfrddegioste P ard et @BREans has!!ius icherigmes 4 egtoditcen si npl e
sugars, m},3558% and. ol }ﬁr‘ﬁ?&tsrﬂﬁf ’Pspb%btorﬂaﬂfis Satl@dl%gnes.ZQnBﬁ el){lb%aﬁkéf&lr'&i _
ent o I

| at er osporus Is a natural resi SOl ani runen an unman ski n. It
grows at amtbodimertt ethpdicanatertalundlhdearalloph ofithe menperganisnes defcrdd.in Tiee
bacteri umi rmoe %ua(t:(ﬁs Percg ireli nar(an}aaah and veget abl e proteins) degradi ng enzynes
and is yp g paragrap
15
Brevibacillus brevis is a skin and environment bacterium that grows at ambient
temperature. Optimum temperature for growth of the bacterium is 30°C. The
bacterium utilizes simple sugars (glucose, fructose, sucrose), molasses and malt
extract rapidly, but is not able to digest starch.
20
Yeast Candida krusei was isolated from rotten vegetable matter. It grows at ambient
temperature with an optimum temperature of 30°C. The yeast produces the digestive
enzyme lignocellulase which degrades vegetable fibre. It is able to grow on simple
sugars, molasses and malt extract, but not starch.
25
Brevibacillus laterosporus is a natural resident of soil, animal rumen and human skin.
It grows at ambient temperature with an optimum temperature of 30°C. The
bacterium produces protein (meat and vegetable proteins) degrading enzymes and is
able to grow on simple sugars, molasses, malt extract and starch (rice, wheat, potato).
30
Bacillus coagulans is an environment bacterium. It is used in industry for the
production of glucose isomerases, which converts to fructose. The bacterium grows

at ambient temperature with an optimum temperature of 45°C. It produces spore at old

age, and is therefore able to persist in food waste treatment systems with long waste

10



able to grow on sinple sugars, nolasses, malt extract and starch (rice,
wheat, potato). 30 Bacillus coagulans is an environnent bacterium It is
used in industry for the production of glucose isonerases, which converts
to fructose. The bacteriumgrows at anbient tenperature with an optinum
tenperature of 45C. It produces spore at old age, and is therefore able to

persi st i Redi@9de WRSsE The SR RRn ﬁmh@égs%uowudmg WRSH Qedidddsepigdampee tines.
The bacterium produces |ignocellul ase,

. i ch degrades vegetable fibre, and
i s abl e tdibge.end greblé ipgrewsugamsle shearagselgssanendmplt eémqigmt nopsigrchot st ar ch.
Bacillus pumlis is a soil and environment bacterium It grows at anbient
tenperature 5 with an optimmtenperature of 30C and produces spore at old
age. |t prRULEDupitigaRollagd stV iRtz yakerand itgrad & ahthigitannperataiepl e
sugars, nolasses and malt extract, but not starch. Bacillus licheniforms
was i s8I atvth an opiimUs) smpestiiraetke 309G apgd puesluges wers ahold age tlepprdusesure wi t h

an optimu rat . 0 . C I j r in
degradingq%ﬁ§§ﬁ%?%§ﬁ%§Fﬁ%P§%%?%£&§¥£§)%@&1&?hﬂgﬁggﬁgﬁ%q%§%%F??8§§£ﬂft is

abl e to gxauwetobutsohfhehsugars, nol asses and nmalt extract, but not starch.
It has been reported to produce the enzynme pentosanase, which is used to

renove pentosan gum fromwheat flour. It is also known to produce
chitinase,, chit.oblase Lir i 1 chitlnas

chi t ob; as P GoRbRRARS, bt GhApBE fomy® JOF SHRKIDS, TRbhy SRHBRAL,

ci tri dOacitempeahise With @l apdinduns eencpdratutennfSIECe Ther bactSGtiure preduceeslkaer mtili s
is a soil bacterium It grows at anbient tenperature with an

opt i pum
t enper at urREolsi drgrading engyBy 8l thepdpie werkyMglldgeliahige icgnﬂélﬂepseflbwébg& e to 20
persi st 1 n,VAasH Ed gﬁg{lggp%ar&yﬁbﬁg&svﬂn hmﬁl?hﬁh’aé’t,elbﬁt 8N GraVS e h%ﬁe%&ence

times. It oduce ne protein degrading enzynme and 1s able to grow on
si npl e sugepsted topr@kseshe eredymeepentoaaiasanehish & wded tBaahbVeusenmysanigdes i s a
ient. 25 tenperature with an

soil and envirqnnent bacteriu It gro at anb
opt i rrpmtén r“_g’teﬁtr Howy T5tcaISg khows d3o8 hug, Ghiinage. Ghiobiges. 14 Cifioatides
protens dﬁlq{eae%ﬁﬂeseaﬁﬁ%eaaﬂg BTtV Of FAdIRhE 0B A SetoMBF ARDE PravitPhild  €XTTact

and starch.
lobster. The citric acid helps to solubilise calcium skeletons.

Streptomyces avermitilis is a soil bacterium. It grows at ambient temperature with an
optimum temperature of 30°C. It produces spore at old age and is therefore able to
20  persist in waste treatment systems with relatively long waste residence times. It
produces alkaline protein degrading enzyme and is able to grow on simple sugars,

molasses, malt extract and starch.

Bacillus mycoides is a soil and environment bacterium. It grows at ambient
25  temperature with an optimum temperature of 30°C. It produces spore at old age. It
produces protein degrading enzyme and grows on simple sugars, molasses, malt

extract and starch.

Bacillus firmus is a phosphate solubilising bacterium isolated from soil. It grows at
30 ambient temperature with an optimum temperature of 30°C. It produces spore at old
age. It produces oil and protein degrading enzymes. It grows on simple sugars,

molasses, malt extract and starch.

11



Bacillus firmus is a phosphate solubilising bacteriumisolated fromsoil.
It grows at 30 anbient tenperature with an optinmumtenperature of 30C It
produces spore at old age. It produces oil and protein degradi ng enzynes. It
grows on sinple sugars, nolasses, malt extract and starch. 11 Pseudonobnas
al caligenes is a soil bacterium It grows at anmbient tenperature with an

opti mum t eARELALMLE BEa13Pfes ik b sOMl ‘BQ&&%?n.qit gr&%% oGt EMR AN RPVS ON

organic matter such as Citric acid, nolasses and nalt extract. 5 It should
be not ed atptinhirs tsmagraturhiatf JHefel. tlt gmeduces orlodegraing smeymb aantde gioavsaoml/ or
fungi may be .added toht he.t]t}?re-. el elct ed cqglglb'ttnati n of mcro-organisns if
desired. F‘E)rlgam‘é%ﬁﬁli%{c AYGIHT BAS MR8¥t PMILUAL XYY be added based on their

specific ability to digest a conponent of the food and/or organic waste to
be treated. 10 The ratio of the mcro-organisnms in the biomaterial will be
somewhd dépgkeidé ke nofed at Hus sippe thet additiens! mieredirgenisms dactegaandlior fungt he
substrates_included.in the culture diumw Ll be sel ect based on the
make- up of m%i’eveggf%t? 6h'~‘b8fea"§ rcgegeccﬂmrﬁflﬁtle()fle&a%lllcﬁ?'o% b H}Saef(ej%esg?cg ¢hosen such

that the psRRIE, a0MtOhalRBEHItHMES MaPbeaideBakéd ot RirkpedTat abiligf tol digdsel ati ve
to the proportion of material to be degraded by each mcro 15 organismin
t he wast e. 2 ¢empset fi the Erodmndios wegpaic, waste todegregfedr red t hat an appropri ate
quantity of culture of each of the mcro-organisns is added to the solid
support to provide at |east 109live cells. As noted above, the culture

medi umqaf f eled mtibhg th@kiieroddrgaish o i0thgasibmateri wihi be thigewRA) depertrhiesh al .
Wi ch culture nediumto en;rgl oy is therefore a consideration dependent on the
C Gl

waste to béedyprest sdturraedion wwlngenaalin y anpitatestinglugded duthe pabiram
sui tabl e \Anlﬂgc%uélqg%vi{l opd BAAL8" %2021'[ ?he:'vgrfa‘i(g-u Oop?hed%s?ed?c? 3538%5%318]: ood

waste. |t I'e to support a er concentration o

cell's/m cplefadstdy asubstties &t ahosen slelytiadete propHoion Sif aachndaoragatismati o is
about 7:3. For Western food waste, it is 25 preferred that the culture

medi um haviée Riospaiered) igedptivgde theopraportion af eytegishiodredegraded dy weh aHear 1: 1.
The pr@t ei r.t [ yphstrate in
the oult urSetfERTATEVRUE, B UBRARERRE el iy Brl iR DU P REORRE . T
product i onquahtigi of culture of each of the micro-organisms is added to the solid support to

provide at least 10° live cells.

As noted above, the culture medium affects the ratio of micro-organisms within the
20  biomaterial. Which culture medium to employ is therefore a consideration dependent
on the waste to be digested. The following is an example of a culture medium
suitable when the food and/or organic waste to be degraded is Asian food waste. It is
able to support a bacterial concentration of about 10* cells/m] culture and the starch-
degrader to non-starch-degrader ratio is about 7:3. For Western food waste, it is
25  preferred that the culture medium have a Starch-degrader to non-starch-degrader ratio

of about 1:1.
The protein degraders are always present, for the sole nitrogen substrate in the culture
medium is milk protein. Cooking oil is present to induce the production of oil

30  degrading enzymes.

Culture Medium Example 1 — Asian Food Waste

Rice Starch 5g

12



30 degradi ng enzynes. Culture Medium Exanple 1 - Asian Food Waste Rice
Starch 5g 12 M|k powder 4g Cooking oil Ig KH2ZPOX I g Nad 1Ig 5
FeSO4. 7TH20 3ng MgSOH4. 7H20 0. 7mg H2O IL 10 The pH of the culture nediumis
7.0. It will be appreciated that the proportion and type of the carbon
(starch, oil) substrates and nitrogen (protein) substrates can be nodified
t o enhancemtiRgoRkiepor tion of t desired m cro-organi sns, and therefore
their production of food degrading enzymes. For exanple, fish nmeal could
repl ace mCeokpagmeier for fish-bksed waste. Potato or 15 cereal starch coul d
repl ace riﬁﬁ%arch for Westerp food waste. Cenerally, higher starch
content is désitable for Asian $ood waste, while higher protein content is
desirabl e Werl Western food wastg. This will be highlighted in the follow ng
exanples. I1n each case, the pHof the culture nediumis TO 20 Culture
Medi umoExaigdQs- 7120 Seaf ood ResiB@rant Waste Rice Starch 5g Fish neal 4g
Coconut oi Kl 2PO4 | G g FeSO4. 7H20 3nmg My504. 7H) O 0. 7ny
coconu Megb0d 7850 %.708

H,0 1L

The pH of the culture medium is 7.0.
10
It will be appreciated that the proportion and type of the carbon (starch, oil) substrates
and nitrogen (protein) substrates can be modified to enhance the proportion of the
desired micro-organisms, and therefore their production of food degrading enzymes.
For example, fish meal could replace milk powder for fish-based waste. Potato or
15 cereal starch could replace rice starch for Western food waste. Generally, higher
starch content is desirable for Asian food waste, while higher protein content is
desirable for Western food waste. This will be highlighted in the following examples.

In each case, the pH of the culture medium is 7.0.

20  Culture Medium Example 2 - Seafood Restaurant Waste

Rice Starch 5¢g
Fish meal 4g
Coconut oil lg

25 KH,POq4 g
NaCl lg
FeSO,.7H,0 3mg
MgS0,4.7H,0 0.7mg
H,O 1L

30
Culture Medium Example 3 — Iltalian Restaurant Waste

Wheat flour 6g
Fish meal 3g

13



30 Culture Medium Exanple 3 - Italian Restaurant Waste Weat flour Fish neal
6g 3g 13 Aive oil Ig KH2ZPO41 g NaCl 1 g 5FeSO4. 7H20 3nmg MgSO4. 71120Q0. 7ng
H2O1L Cul ture Medium Exanple 4 - Steak Restaurant Waste 10Potato starch3g
Meat and bone neal 6g Corn oil | g KH2PO41 g 15NaCl | g FeSO4. 7TH2G3ny

MySO4. 7TH2Q0. 7ng H2OLL Once again, the solid support may include natural or
synthetic #plgii als. Pr eferabll)g, 20 as previously, the solid support

i ncludes rice husks, wood chips and saw dust in a ratio of 1:1:2.

KH,PO;4 lg
NacCl lg
FeSO,;.7H,O 3mg
5 MgS04.7H,0 0.7mg
H,O 1L

Culture Medium Example 4 - Steak Restaurant Waste

10  Potato starch 3g
Meat and bone meal 6g
Corn oil lg
KH,PO4 lg
NaC(l 1g

15 FeS04.7H,0 3mg
MgS04.7H,0 0.7mg
H,O 1L

Once again, the solid support may include natural or synthetic materials. Preferably,
20  as previously, the solid support includes rice husks, wood chips and saw dust in a

ratio of 1:1:2.

According to yet another aspect of the invention there is provided a process for the
preparation of a biomaterial including:
25 introducing a solid support to a reactor;
adding a culture medium to the solid support in the reactor such that the
culture medium is absorbed into the solid support;
adding cultures of a pre-selected combination of micro-organisms to the solid
support in the reactor; and
30 allowing the pre-selected combination of micro-organisms to grow in the
reactor;
wherein the pre-selected combination of micro-organisms includes Brevibacillus

brevis, yeast Candida krusei, Brevibacillus laterosporus, Bacillus coagulans, Bacillus

14



According to yet another aspect of the invention there is provided a process
for the preparation of a biomaterial including: 25 introducing a solid
support to a reactor; adding a culture nmediumto the solid support in the
reactor such that the culture nediumis absorbed into the solid support;
addi ng cultures of a pre-selected conbination of mcro-organisns to the

solid suppghiisi BudilMR K@RRINmis, IWpafnatd SndillshBaBllifs $6L&GESBaePRPI Nat i on

of mcro-organisns to grow in the reactor; wherein the pre-selected

conbi nat i ofrrofs anlor Bsodgmengne/coligdnates Brevi bacillus brevis, yeast Candida
krusei, Brevibacillus |aterosporus, Bacillus coagul ans, Bacillus 14 pumlis,
Bacillus licheniforms, Streptonyces avermtilis, Bacillus mycoides,

Baci | | us  HhédagaiandhOrbibmetedanonas caleely grilete aOde@ba@dbn, oft e lbisonat eri al
will generally include a conmbination of at |east 5 Brevibacillus

| at er odpor BeyibBaidiuy Vaterasperysl Bedliupeadsians Bacieniishsnifersnis SYrapreNege es
avermtilig, Bﬁ‘zgz'sl | W5 [ﬁ}"rr?usaggg PBEUINDN, Sc(zﬁc'z L OCNES: gprg'ﬁfrgd
odiment! ¥ e e< &It of " Th

preferred "€ biromat erral 'inclu ‘ten

M Cr 0- Or gaghBeBmeRts tHel tiedaterial Meludedaie tbnatfehy mpdro eginign Padsagbeapin. thd0 As
above, the solid support preferably includes rice husks, wood chi ps and saw
dust ni xedmefigfelyareesdyre prragraph. The rice husks, wood chi ps and saw dust are
preferably mxed until honmobgeneous, w thout addition of any heat. The
culture nediumis preferably added to the solid support in a sufficient
quant ity tas aBovepiieviotid support eepfiéralelgt ineltddsaideshusks, i dnihipsoarml gandwses of t he
bi omaterial. Myre preferably, the culture mediumis added to the solid
support i nmadapvurtiodt khdutThe. mee hysks,exoqdeehips padsav dust ety Prefeatdy)l t ur e

i cr oror gamreueray AtnARReRt, WA SENGRLRRRL beat L Ll erably with agi tation to
ensure di spersion of the cultures in the solid support. The cultures may,
o B O e Gk e D AR S i 67 201
156  provide the required nutrients to the micro-organisms of the biomaterial. More
preferably, the culture medium is added to the solid support in an amount of about 2.5

litres per kilogram.

After the culture medium has been absorbed by the solid support, cultures of the
20  micro-organisms are added to the solid support, preferably with agitation to ensure
dispersion of the cultures in the solid support. The cultures may, for example, be seed
microbial cultures in dried powder form. Preferably, an appropriate quantity of culture
of each of the micro-organisms is added to the solid support to provide at least 10°
live cells.
25
In order to maximise growth of the micro-organisms, it is preferred that the
temperature within the reactor be maintained at from 35 to 50°C over a period of at
least 48 hours. Preferably, during growth of the micro-organisms, the biomaterial is
mixed during agitation phases and allowed to stand in non-agitation phases. In that
30  regard, the agitation phases are preferably of about 3 minutes duration and the non-

agitation phases are preferably of about 1 minute duration.

A preferred embodiment of the invention will now be described in further detail with

reference to the accompanying drawing. It will be appreciated that the detailed
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of each of the mcro-organisns is added to the solid support to provide at

|l east 109 live cells. 25 In order to maxi mse growh of the

m cro-organisns, it is preferred that the tenperature within the reactor be
mai ntai ned at from35 to 50C over a period of at |east 48 hours.

Preferably, during growth of the mcro-organisns, the bionaterial is mxed
during agifeaii,a8n H?%Sﬁd@c{“foﬁ'ek&ﬁ\ﬁ%éaHﬁtﬁﬂd ahd) s'ﬁ@ﬁrdaﬁbttﬁé'c‘éﬁstﬁiéésﬁs I'n
that 30 regarg the ‘agitati on phases are preferably of about 3 m nutes

dur ati on aimdtihgen Hennvengionan amnwphases are preferably of about 1 minute
duration. A preferred enbodi nent of the invention will now be described in

further detail with reference to the acconpanying drawing. It will be
appr eci at i iag et i Rdinlhdeaski BldRehti &sahblyi fedndiedesexarmlel fication
only and shoul d” not %e construed as |imting on the invention in _any way.

Ref er r bng reduchpgunie 11 atdawaiening jung hiagtreactqrelgt amim da@@éﬁmgyurmt)l‘i nBiecudes a

waste 5 red ctlo unj t eacio 3

deodori zi N§S n?efiu ipn %E}&dg‘ﬁggﬁseadﬁlg[( lﬁf r{f’?e“ﬁgl f taeée ére%tle(rll%ggg fo

recei vi ng gpaaée1d pchRdteaadiedhafidk a5, driendivatdrthgd @tal2ds hefeabhntdie si nk 15.
The dewatering unit 12 is in the formof a pul per that |s i n conmuni cation

with the guinsdehatiic lmycqmlanglcaﬂora%@nﬂvm gringer 167y igganatdfoh cpadwl 44 provi ded

bet ween t terl uni t for
recycl i ngq%élf@la 1 gn% %roéi/e(\/vaf%g?l it unflﬁ(;zr?%a&ﬂy%hﬁ%hje\i\.%%?éekﬁlg tiljbc i on

unit 3p. /h%ltnﬂtﬂ)@,recg‘éﬁﬁ@wtatbﬁ\tfrdrﬁ th&ﬂd’v@d@lﬁ%duﬁlﬂli Ibeclgtd thderastbreduexidnhe si nk
15 is ground to a esired particle size and then fed to the dewatering unit

12, in thewitddm of a pulper. In 15 the pul per the reduced waste is pressed
to renove substantially all of the water present in the reduced waste so as
to forma dry or sem-dry pulp. The dry or sem-dry pulp forned after

particle sAgzgott@dWgstd @iat agthifbRvedderol the grrmﬁéxesentasma sielt upEs gedindttoen of  the
initial waste of about 80-90% Witer th is renmpved fromthe reduced waste

is punpedictieed npaticle pigeiand then g tOrtB%Q“e‘V‘it?Fg“g et Epripthefon obe muket-ghy ndi ng
and pykpi ng p@ger%@f:e%ﬁéed SREDTs BLES 1 SmB0L LRBnFARM BRHASSeI kel @ 2

wat er out I
in the reduced waste so as to form a dry or semi-dry pulp. The dry or semi-dry pulp

formed after particle size reduction and dewatering represents a volume reduction of
the initial waste of about 80-90%. Water that is removed from the reduced waste is
pumped to the grinder 16 for recycling. On completion of the grinding and pulping

20  process, spent water is emitted from the assembly via a water outlet 18.

The dry or semi-dry pulp may then be fed to the reactor 13, that is preloaded with a
biomaterial and which includes a stirring mechanism 19 for agitating the pulp and
biomaterial. The stirring mechanism 19 includes a plurality of stirring paddles 20 that
25  extend from an axle 21 driven by a motor 22. The circular motion of the paddles 20
ensures homogeneous mixing of the material in the reactor 13 by lateral translation of
the material in a left to right to left motion. The motor 22 is controlled so that
agitation of the pulp is conducted in phases including agitation phases of 3 minutes
and non-agitation phases of 1 minute. The motor 22 is set to automatically shut off

30  after 3 hours of treatment of the pulp in the reactor 13.

The reactor 13 includes an outlet 23 in a bottom wall that may be opened to release
used biomaterial. Advantageously, removal of spent biomaterial and replacement of

that biomaterial is attended to every six months or so.
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The dry or sem -dry pulp may then be fed to the reactor 13, that is

prel oaded with a biomaterial and which includes a stirring nmechanism 19 for
agitating the pulp and biomaterial. The stirring nmechanism 19 includes a
plurality of stirring paddles 20 that 25 extend froman axle 21 driven by a
nmotor 22. The circular notion of the paddles 20 ensures honbgeneous m Xi ng
of the material in the reactor 13 by lateral translation of the material in
aleft toright to left notion. The notor 22 is controlled so that

agi t at i on Dfe reonaispincBidepanierdtagst A4rfopernsling gastsuptpdecedgh thet ieattophiases of 3

m nutes apd. nop-agitatign phases of 1.mnute. The notor .22.is t.to

Tt onai Rt B8hBo e Sulle, LTH Bl BOR TR Bl RidouiE s O, e
reactor 13jeodhiezihEahk qu tha isnahpieeso AmREtddelirsZBorh th@ ghothndwadh thdrat nay
be opened to release used biomaterial. Advantageously, renoval of spent

bi onat &r i akacierd! X ePieatvodenzing finit inghideb p predine naraltreaEn e zerddincBdiger vy si x
nmont hs or so,. 16 The reactar also includes an, exhaus f pelljng gases
pr oduced iﬁo{lﬁereragﬁ%}tb? STﬁnd%ﬁ rtfeﬁtgmetnr%éo%ec%mnﬁ%)us RE %nng%)qf%%tgﬁgémmg)g’t %{d he
exhaust i sejtiarC @RERIENE 2bh® P Wrcfudidpean de@eéd 2hbon Urdatmdift. t Oddani &ir adapted to
remove odours fromthe gas emtted fromthe 5 reactor 13. The deodori zi ng
unit i ncl veigediromeht deoforigingrusdt ifegthrougbautlet®8i ncl uding a  zeolite
treatment, a secondary treatnent zone 26 including an ozone generator, and a
tertiary treatment zone 27 including an activated carbon treatnent. C ean

air is0 enhtggrephong theessatdpn § Zornge Wiixtdd of hico tgékspwbbethig8and awhen
preparing the assenbl i 10 for use, a mxture of rice husks, wood chips and
saw dust dust i@ amgtipef dil:2isiedinte theagagion 13- t Hus mbdireowhich withbesthasglidyr e,
which will ' p f q[@; ial i ' unt i |
hormgeneoussu.Bgolri}i)Iﬁ?r@ghIc?(riif[l[)a(f;e::r!ﬁé@’c}gglﬁe;g1 rR%]egi(ggnlgl% I egé%l%b}r? t]i?esfl&a]ﬁg%egk éﬁ ulture
medi um t hahixed ssled agpped igedieddi caffuRmMmédiemuwrs tiesel¢trddeddpahdihg ohehe wasad ed. The

culture nmediumis added to the solid, support in_an Em)unt 15 of 2.5 litres
of cul t ur enieddlumbpdicated) dhe sHitYE nassliyy lssfu{@s%m the gplid SURNQE! 1B FNEAMHAANt redi um

|'s conpl et gl y safsar ngul retllﬁg?]iﬁgll h& ﬁﬁ'&é?%to IR @ﬁ%?r@%ﬁéjr ﬁ@"ﬁh&?&i on of
m cro-organi sns 1S added to the reactor : ring dition of the
pr e- sel ectraediumostzompldten abkorbed be-the galitd supportf heresdleded uppbinations ofigi t at ed
with the stirring , mechanism 19 under a_ substantially c?n}slt ant tenperature
of about 4Bterq-greaniems is added to the reactor 13. During addition of the pre-selected
combination of micro-organisms, the solid support is agitated with the stirring
mechanism 19 under a substantially constant temperature of about 40°C to 45°C.
20
The pre-selected combination of micro-organisms includes Brevibacillus brevis, yeast
Candida krusei, Brevibacillus laterosporus, Bacillus coagulans, Bacillus pumilis,
Bacillus licheniformis, Streptomyces avermitilis, Bacillus mycoides, Bacillus firmus
and/or Pseudomonas alcaligenes. Each of the micro-organisms is chosen based on
25  specific properties and effectiveness in digesting components in the waste being
treated. As previously noted, however, the biomaterial will generally include a
combination of at least Brevibacillus laterosporus, Bacillus coagulans, Bacillus
licheniformis, Streptomyces avermitilis, Bacillus firmus and Pseudomonas

alcaligenes. In a more preferred embodiment, the biomaterial includes all ten of the

30  micro-organisms described above.

During the addition of the micro-organisms, 20ml of each of the seed bacterial and
yeast cultures is introduced to the reactor 13, this being sufficient to provide at least

10° live cells. The bacteria and yeast are allowed to grow in the reactor 13 for a
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20 The pre-sel ected conbi nati on of m cro-organi sns includes Brevibacillus
brevis, yeast Candida krusei, Brevibacillus |aterosporus, Bacillus

coagul ans, Bacillus pumlis, Bacillus licheniforms, Streptomnyces

averm tilis, Bacillus nycoides, Bacillus firmus and/or Pseudononas

al cal i genes. Each of the micro-organisns is chosen based on 25 specific
properti es,.apd of B el VONAR 2itdtHnPHASS! d MY nEATROARNASH-hltatiBR phask& el ng
treat ed. previously noted, however, the biomaterial wll generally

i ncl ude a mipotebiAsandten thsftempetatue witBirethe seasiar| ldsis Ikaptewbstpomalg', comatent | us
coagul ans,, Baci.llus [|ichenjiforms, Strept ces avermgdili Bacillus firm
s and Podpidbismi EaPEL o gbn T ore iR e e Porrlsi Lt P e

bi omat er i abackdtalugenatddytfepufindbgradidl fodLAmd @@dHic Wastd@sedhid above.
During the addition of the mcro-organisns, 20nl of each of the seed
bacterPal and yeast cultures is introduced to the reactor 13, this being
sufficientytq. I. SN i t are
i1 owed T 0P REH TR} oL ERBte ticfopik ir3Et i inER SRR o BEIGRS ), PLF o1
phases of 3. Mihiying$ badeteRnined@htaatabOby pdiadasis.oft nay b6 muteclikehs thaoireth t he
tenperature within the reactor 13 is _kept substantially constant to

maxi mi se ROV ofoniexs the chismaregahivalsbe TRENGS dreier ivalliler &t e dolcti n t he
reactor 13 | i radi-ng food and/or organic waste to
conpost . §n¥ﬁ%ﬁrg$gﬁ%1§gg}¥%téﬁ%&ﬁgfb%?cg&fegeo?g%{gf ormed off site and then
introdgced into the reactor 13. This nmay be determ ned on a case by case
basis. It may be nore |ikely that in an industrial context the_bionmaterial
will be forhegrotorolsfor digesitng wasttinathg apaskari 1o 1s &gl vebnHesamplicaedpiotig er i al
will be far f . Site.q: tQC [ [ ' react or
13 is rel g‘{‘%gf‘g&d’ﬁ@gﬁp di lég)ttgg?e&?‘%?tl2&0&%{6%%?%%?@{(} %%é oadgT eiqﬁc{l%@t he

react or 13nitke &oltedf tdhe onasinédtyo phlp, is eddeddo thbdiwastesal, at a matidhef Bdr m of dry
or sem -dry i

lLp, i dded t o, bi opateri al . at ' f 3.5
(pul p: bi orfrﬁ’tﬂg;ﬁ“gfpﬁégal*ﬁa&%?%{s?iéfgl?%%% Pt Bhis e 0&534 él?%?}éq Bt 1Pnt o the
reactgg 131&519gﬁ01§‘ﬁ12159m§)}f/ bRUdRedRY tRe bRAMES Al For Bl%egio%mtfﬁé iRk tfrOfin Ghgestion.

The m xture |
reactor 13 is then treated for a period of 3 hours (one process cycle), during which

time the pulp and biomaterial are agitated for a period of 3 minutes and let stand for a
period of 1 minute, and this agitation/non-agitation process is repeated for the
duration. The temperature in the reactor is maintained substantially constant at about

20 40°Cto 45°C.

Water evaporated during the treatment process is channelled out of the reactor 13 as
necessary. After the full cycle of 3 hours the pulp is completely composted into solid
powder with minimal increase in the solids volume in the reactor 13. Furthermore,
25  the nature of the biomaterial and the processing conditions contribute to the longevity
of the biomaterial, making it necessary to replace the biomaterial only every six

months or so.

It is considered that the above aspects and embodiments of the present invention may
30  find use in a number of environments, including the hotel industry, off-shore rigs and
living quarters, restaurants, fast food outlets, hospital catering services and any other

location requiring the disposal of food and/or organic wastes.
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reactor 13 is then treated for a period of 3 hours (one process cycle),
during which tinme the pulp and biomaterial are agitated for a period of 3
m nutes and let stand for a period of 1 mnute, and this
agitation/non-agitation process is repeated for the duration. The
tenperature in the reactor is maintained substantially constant at about 20
40C to 45C|.Wd.er evaporated during the treatnment process is channelled out
of the reactor 13 as necessary. After the full cycle of 3 hours the pulp is
conpl etely conposted into solid powder with mininmal increase in the solids
volume in Lhe react or 3.dFur.hernD e, ,,25 the nat rf of th? iomaterial and
the procesking SdROFES dNsIeSAAIRE FRR%E ARUOT HEANIG NS {3, COBPOHITe IOt er i al |
maki ng it i@@]@lgﬁlgary to replace the biomaterial only every six nonths or so.
It is considered that the above aspects and enbodi nents of the present

i nventifon may ®Bdudingdheigarticle sizsunbdle ofasignto famrantesiucedoragtsi Egvin&e hot el

i ndustry, off-shore rigs and living quarters, restaurants, fast food
outlets, h es,cbeiatg%ﬂovog'érpg’ri ng services and any other |location requiring the

di sposal of f oogkvaieHp the Fgiaté Cwias te®rm h&irfbasdii-dri puly; pr ocess for
degradi ng food and/or organic waste to conpost, the process including: 5
reduci ng tinEogening ¢he palpzto of repeter wedeasled owitly ranbiwmaikiind daclidiegea alid ng

decr eased 4o Mo IRURLEN 1B 1RSSR IRRLE o B Mignuggor serm - dry

"t , .
pul p; in 0 a reac prel oade i‘omat eri al

including a sol dréhting URE Plp iM@RUpREG@Le Witthe didHiRes4l ©Cd@adeombi pidh iteon of
m cro-organi sns; and 10 treating the pulp in the presence of the biomateri al
to degradecam®®shul p to conpost; wherein treatnent of the pulp is conducted

phases. dur P RgCunr e S SRR, & sorbBER 4 Bty P I d g gess s on
non-agi t at §@Q phasiasiudey iap@ativhi @hasehedypingpwhithatieopeldp o nsikeddwitd She
biomaterial and non-agitation phases during which the pulp is allowed to stand.
15
2. A process according to claim 1, wherein the pulp is treated for a period of
from 3 to 5 hours and wherein the agitation phases are from 3 to S minutes in duration

and the non-agitation phases are from 1 to 2 minutes in duration.

20 3. A process according to claim 2, wherein the pulp is treated for a period of
about 3 hours and wherein the agitation phases are about 3 minutes in duration and the

non-agitation phases are about 1 minute in duration.

4, A process according to claim 1, wherein the pulp is treated at a substantially

25  constant temperature of about 40°C to 45°C.

5. A process according to claim 1, wherein the particle size of the waste is

reduced by grinding, cutting and/or pulping.

30 6. A process according to claim 1, wherein dewatering of the reduced waste is

achieved by pressing the reduced waste.

7. A process according to claim 1, wherein the initial volume of the waste is

reduced by 80 to 90% during the particle size reduction and dewatering steps.
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2. A process according to claiml1, wherein the pulp is treated for a period
of from3 to 5 hours and wherein the agitation phases are from3 to 5
mnutes in duration and the non-agitation phases are from1l to 2 mnutes in
duration. 20 3. A process according to claim2, wherein the pulp is treated
for a period of about 3 hours and wherein the agitation phases are about 3
mnutes in duration and the non-agitation phases are about 1 mnute in
duration. 4. A process according to claiml, wherein the pulp is treated at
a substant8al | yA pBcesnscemdingeipetanure Wiergibothe 4gi@tios pBses sincladpr ocess

according fo claim.l1, . wherai cticle si f 1. sta | uced by
gri ndi ng, m?geﬂaougnlg}xérg p())glt%? Er?;g}gn%%{aéa%g\ pﬁ?%?&s%ué%ggrt@iﬁnlé%%% (:lfl%?d% 1,

wher ei n deaistition @f tHe Hiatedalusdgpupast e is achi eved by pressing the reduced
waste. 7. A process according to claim1, wherein the initial volunme of the

waste i% reduced by 80 to 90% during the particle size reduction and
dewat er i nggy st ep1§‘.prgy

-accqQndi o.¢claj el
agitation phases i n‘%sgagénﬁégrgggﬁdé@uléQﬁll%%?ﬁéﬁeolfa%ﬂdef%l gn%\{/'bgrt%?pefgﬁgn pul p by
chur ni ng t thetredchaduc®®30:@a0eral translation of the biomaterial and pulp. 5 9.
A process according to claim1, wherein the ratio of waste over top space in

the reactor is 50:30:20. 10. A process according to claim1, wherein exhaust

air eni ttegh {1 oR e BAGKRL, |oclaih) ABRIGK LERMls dilemhoBIIRECHS BRGHNUI N0 L0

r
claim 10, erel odorizatton of the exhaust air 1s achieved using a
deodori®i ngeadoiited. ncl uding a prelimnary treatnent zone including a zeolite
treatnent, a secondary treatnent zone including an ozone generator and a 15
tertiary treatnment zone including an activated carbon treatnent. 12. A

process aceor di ﬁ%rE&esya@écﬁ‘ai#% YRELAT 1D, WIRrd QBRISh@n bPHeUdBsuR ki d
support selected Tromrice sks, wood chi ps and/or saw dust 1noculated with
a pre- sel adfieddaeimgianddoidonziof unit inadudingjampramsinary treatment zone including a

zeolite treatment, a secondary treatment zone including an ozone generator and a

15 tertiary treatment zone including an activated carbon treatment.

12. A process according to claim 1, wherein the biomaterial includes a solid
support selected from rice husks, wood chips and/or saw dust inoculated with a pre-
selected combination of micro-organisms.

20
13. A process according to claim 12, wherein the biomaterial includes a solid

support of rice husks, wood chips and saw dust in a ratio of 1:1:2.

14, A process according to claim 1, wherein the biomaterial includes a solid
25  support inoculated with a pre-selected combination of micro-organisms including
Brevibacillus brevis, yeast Candida krusei, Brevibacillus laterosporus, Bacillus
coagulans, Bacillus pumilis, Bacillus licheniformis, Streptomyces avermitilis, Bacillus

mycoides, Bacillus firmus and/or Pseudomonas alcaligenes.

30 15, A process according to claim 14, wherein the biomaterial includes a solid
support inoculated with a pre-selected combination of micro-organisms including
Brevibacillus laterosporus, Bacillus coagulans, Bacillus licheniformis, Streptomyces

avermitilis, Bacillus firmus and Pseudomonas alcaligenes.

20



20 13. A process according to claim12, wherein the biomaterial includes a
solid support of rice husks, wood chips and saw dust in a ratio of 1:1:2.
14. A process according to claiml, wherein the biomaterial includes a solid
25 support inoculated wth a pre-selected conbinati on of m cro-organi sns

i ncludi ng Brevibacillus brevis, yeast Candida krusei, Brevibacillus

| at er osporigs, BRGIrbdd$ ac&Rdidy! BNAainBasi WheRiPd il pleSseldda@ tdiSinkdigneni form s,
Streptonmyces avermtilis, BacCillus coi des, Bacillus firmus and/or
Pseudononasicel-eegrnigms easiditimali g infudeso B dagduorbievig yepst |Gndidudkriggier ei n t he
bi omat eri ??]a i.lncl udels a s I ii usnszucp)pq%t i noculated with a pre-sel ected

conbi nat i cbfusrﬁugzllés-%}' g%?‘ﬁ e R lidi ng Brevibacillus |aterosporus,

Baci | | us coagul ans, Bacillus licheniforms, Streptonyces avermtilis,
Bacillus firnmus and Pseudonpnas al caligenes. 20 16. A process according to
claim 25, Mher b rPro¢sss eecrdisigeier elgin dnbviraeinothie driomatesiab insluien i as relid

additional ]y i . Brevihaci || I i I i aci |l | us
pum lis ans(l:llig a@ﬁ%#g(g&%g@oc:ﬁgg%. Al%sa#%.aplﬁ%%ﬂg%g%e\s@§3%%c§?%§an‘gﬁ?ié B g%g%l%tid,s wherein
t he bi omat®@hibahation dfufiRgo-argaaisind, wheiRpothe dultast @ddinhd bndntetbtatpnistedi um and
subsequently inoculated wth a pre-selected conbination of m cro-organisns,
wher ei n t Hae saleaterd kaspan the Taske-wa efrtbe Biagfan Badegraded. sel ect ed based on the
make-up of the waste to be degraded. 10 18. A process according to claim1,
wherein preloading of the biomaterial into the reactor includes:

i ntrod@ci nig.t heA peddeshs sdpiidig totddaitrhl wieadh preloaitiel oftha bioshdteria imedhaim t o t he
solid support in the reactor such that the culture nediumis absorbed into
the solid '§sspydneludess adding cultures of the pre-sel ected conbination of

br o sel oot ed comE L e R b G Grow i n the reactor, 20 19. A
process accor diadgdingoa et thedinhereitiie sdchswipotthm gicesctos sodnduactted i n an
culture medium is absorbed into the solid support;
15 adding cultures of the pre-selected combination of micro-organisms to the
solid support in the reactor; and

allowing the pre-selected combination of micro-organisms to grow in the

reactor.

20 19. A process according to claim 1, wherein each of the steps is conducted in an

in-line waste treatment assembly.

20.  An in-line waste treatment assembly for degrading food and/or organic waste
to compost, the waste treatment assembly including:
25 a waste reduction unit adapted to reduce the particle size of the waste to form a
reduced waste having decreased volume;
a dewatering unit for removing water from the reduced waste to form a dry or
semi-dry pulp;
a reactor for receiving the pulp and treating the pulp in the presence of a
30  biomaterial preloaded in the reactor; and
a deodorizing unit adapted to receive and deodorize exhaust gas emitted from
the reactor;
wherein the reactor is adapted to maintain a reaction temperature of from 35 to 50°C

during treatment of the pulp and to provide agitation phases during which the pulp is
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in-line waste treatnent assenbly. 20. An in-line waste treatnent assenbly
for degrading food and/or organic waste to conpost, the waste treatnent
assenbly including: 25 a waste reduction unit adapted to reduce the particle
size of the waste to forma reduced waste having decreased vol une; a
dewatering unit for renoving water fromthe reduced waste to forma dry or

sem - dry Fﬁ?&k@d with H6A6ib Afatch AT ad B&G-¥ifAdoh PRastYlR i Which @R pilg i§ Neowidl p I n the
presence of a 30 biomaterial preloaded in the reactor; and a deodori zi ng
uni t adapttestand recei ve and deodori ze exhaust gas enitted from the reactor;
wherein the reactor is adapted to maintain a reaction tenperature of from 35
to 50C during treatnent of the pulp and to provide agitation phases during

whi ch the Jpul p ArSasddmBliyXREoi dghtotEmb2 () Wiefin Ble r@Adonpbudgd b atdtemar@hases
during which the pulp is allowed to stand. 21. An assenbly according to

cl ai m 20, athemesat fiieonealbngtheiraedtignéemperpvtt er and 5 a thernostat for
controlling the reaction tenperature. 22. An assenbly according to claim 20,
wherein the reactor includes a centrally nounted notor driven axle with a

pluralityof asgpgisahtl RROMIRStd ORindQ0] dhémth theaeputdbminchidds Bicenedlsri al in
the reactor. 10 23, An assenbly according to claim?20, wherein the waste
reduct i on neiinted metopdeken @lgwtﬁ@i pheraliynf epsegiagaddyaddlep dormgHatingibe pulps.  An
assenbly according.to glai 0, wherein the dewatering unit includes a 15
press foraﬁﬁggg?%%“§ﬁéﬁ¥ %%%éﬂ waste to formthe dry or sem -dry pul p. 25.
An asggnbly according to claim20, wherein the deodorizing unit is connected
with an exhaust outlet of the reactor_ and includes a prelimnary treatnent
zone i nclddi ndimassembiytascending etim 2, dbewsindeyvasteaRaninn WHHECUARY udi ng an

ozone 20 gener,ato ; et e ona
carbon tr gaag[r}ﬁrlg?ﬂg.’ EuiRg afi/bPhdibRE Yonk!

24. An assembly according to claim 20, wherein the dewatering unit includes a

15 press for pressing the reduced waste to form the dry or semi-dry pulp.

25.  Anassembly according to claim 20, wherein the deodorizing unit is connected
with an exhaust outlet of the reactor and includes a preliminary treatment zone
including a zeolite treatment, a secondary treatment zone including an ozone

20  generator and a tertiary treatment zone including an activated carbon treatment.

26. An assembly according to claim 20, including reticulation for reticulating
water removed from the reduced waste in the dewatering unit to the waste reduction
unit.
25
27. A biomaterial for use in a process for degrading food and/or organic waste to
compost, the biomaterial including a solid support treated with a culture medium and
inoculated with a pre-selected combination of micro-organisms including
Brevibacillus brevis, yeast Candida krusei, Brevibacillus laterosporus, Bacillus
30  coagulans, Bacillus pumilis, Bacillus licheniformis, Streptomyces avermitilis, Bacillus

mycoides, Bacillus firmus and/or Pseudomonas alcaligenes.

28. A biomaterial according to claim 27, wherein the biomaterial includes a solid

support inoculated with a pre-selected combination of micro-organisms including
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26. An assenbly according to claim 20, including reticulation for
reticulating water renoved fromthe reduced waste in the dewatering unit to
the waste reduction wunit. 25 27. A biomaterial for use in a process for
degradi ng food and/or organic waste to conpost, the biomaterial including a
solid support treated with a culture nediumand inoculated with a

pre- sel ectneyis Qi NRlRERhs, Bt s VoBiNu TR dc NGl UEinbRIforBli € \S1Rptdnh cbls  brevi s,
yeast Candi da krusei, Brevibacillus |aterosporus, Bacillus 30 coagul ans,

Baci | | us pueinitiEs Headius|finmul pechBrutlomenas al&iligemtsonyces avermitilis, Bacillus
nycoi des, Bacillus firnus and/or Pseudononas al caligenes. 28. A biomateri al
according to claim27, wherein the biomaterial includes a solid support

i nocul at edowi t In diddiRerstlaeeireitlgao hiim A3 Gheein the PreselegadcsmBinatied ofdi ng 22
Brevi baci |l lus | aterosporus, Bacillus coagul ans, Bacillus |icheniforms,

St r ept 8ny deisro-grgapisms | addyiongly: jin¢ludest Prenipacidime peusdpemshisrdideabiugnes. 29.
A bi omat erj al el . j wherein the pre-sel ected conbi nati on of
5 m cro-or%agf{{llg%%%%‘ld%}gi%a%é 4sy )I;pl’olc lides Brevibacillus brevi s, yeast Candi da
krusei, Bacillus pumlis and Bacillus mycoides. 30. A biomaterial according

to claim27, wherein an appropriate quantity of culture of each of the
mi cro- or gai% s iomAged aerording 481 A dgpoyheraiy gu aRBTARNIAE queRlY ofip 10

live cell : ' J.al : ' [ LA rates in
thecul t ur B pf et SFE B Lo BRRRRE kAP e L E g RS BLiAUANAT 5,
degradéd slidhivé bdls. t he proportion of each micro-organismin the biomaterial
is relative to the proportion of 15 material to be degraded by each

m cro-organismin the waste. 32. A biomaterial according to claim?27,
wherein t f oo [ [ ' wast e
and the cul tur eﬁ@%ﬁ%%@&g&g é&{‘@%ﬂﬁ%éﬂg%éé@n? gg%%gegqgtt%rﬁﬁ{ugéggf?g@g} ratio
of about %r8.se2Gted3baséd binomket erakedupact diediwagtet v bk adagrizd sdelr than thde f ood

and/ or organic .vvas%e tho . . . - : .
proportion of each micro-organism in the biomaterial is relative to the proportion of

15  material to be degraded by each micro-organism in the waste.

32. A biomaterial according to claim 27, wherein the food and/or organic waste to
be degraded is Asian food waste and the culture medium has a starch-degrader to non-

starch-degrader ratio of about 7:3.

20
33. A biomaterial according to claim 27, wherein the food and/or organic waste to
be degraded is Western food waste and the culture medium has a starch-degrader to
non-starch-degrader ratio of about 1:1.

25 34, A biomaterial according to claim 27, wherein the solid support includes rice
husks, wood chips and saw dust in a ratio of 1:1:2.
35. A process for the preparation of a biomaterial including:

introducing a solid support to a reactor;
30 adding a culture medium to the solid support in the reactor such that the

culture medium is absorbed into the solid support;
adding cultures of a pre-selected combination of micro-organisms to the solid

support in the reactor; and
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be degraded is Western food waste and the culture nmedi um has a
starch-degrader to non-starch-degrader ratio of about 1:1. 25 34. A

bi omaterial according to claim27, wherein the solid support includes rice
husks, wood chips and saw dust in a ratio of 1:1:2. 35. A process for the
preparation of a biomaterial including: introducing a solid support to a
reactor; 30 addijp@idy fél hrlRIIRA! %&Eiﬁaﬁd?ﬁoﬁ%ib%-é%ﬂﬁ%’é tbhgrblieid emctor such
that the culture mediumis absorbed into the solid support; adding cultures
of a pre-gedctut ed conbination of micro-organisns to the solid support in

t he reactor,; and,23 al Ilo Nele) tqﬁe ﬁre- Sf| ected conbi n.att' ﬁn %‘ m'gcriﬁ-organi snms
to grow i MHSHEN PERUPSEICCIRAGURBIngleD b SIS Urgpliamy oiEiudst iZ R ByciTus

i Cr 0- Or ganh8i§ehRNElMERS BIRY | Iasibhdilifs lakh-&posus, BEEH s CANGIAB, BLUBR |

Brevi baci |l lus l'aterosporus, Bacillus coagulans, Bacillus 5 pumlis,

Baci | | Bs |puetiéniBooi s $ich@iifoemtso iy erigmases anemiitiiis Bagdlbis| mxwidag.cBiddiss,

Baci | | us /,fi r s gnpf or nl?g}sa%da%a ng};esal cal i genes. 36. A process according to
claim 35, W{’gfgi% Yhe g?oma eriarincludes a solid support inoculated with
a pre-sel ected conbination of mcro-organi sns including 10 Brevibacill us

| at er osporus, Bacillus coagul ans, Bacillus licheniforms, Streptonyces
avermtili3®; BaEiDrogss ﬁ@qomﬁgg dpcrleme deonbersis Hieckipmgieniak Inchydes & prlisbess

accordi ng i ner el - C i i 0 .

i or o- or gdupeft M N §'Pe BB SRS RRAE R PATR DB B Thelyding ;g

kruseitD reBagdilihsubutdrosporis miRALBacukklivgs, Bielhheshediformbs, Siepesscaccor di ng

to claim35, wherein the solid includes rice husks, wood chips and saw dust

m xed in avedtiibs dlacibug fipmupandBseudomensssdeligendsr di ng to cl ai m 35, wherein

the culture mediumis added to the solid support in an anount of about 2.5

litres per kilogram 40. A process according to claim 35, wherein the

cul tures df7.t heA ipredess ac@ading® clafe 3addhacketnotHehgresselectbdseaapisination dh

agitation to ensure dispersion of the cultures in the , i
micro-organisms additionally includes Brevibacillus brevis, yeast Candida krusei,

15 Bacillus pumilis and Bacillus mycoides.

38. A process according to claim 35, wherein the solid includes rice husks, wood

chips and saw dust mixed in a ratio of 1:1:2.

20 39. A process according to claim 35, wherein the culture medium is added to the

solid support in an amount of about 2.5 litres per kilogram.

40. A process according to claim 35, wherein the cultures of the micro-organisms
are added to the solid support with agitation to ensure dispersion of the cultures in the

25  solid support.

41. A process according to claim 35, wherein the cultures are seed microbial

cultures in dried powder form.
30 42 A process according to claim 35, wherein an appropriate quantity of culture of

each of the micro-organisms is added to the solid support to provide at least 10° live

cells.
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25 solid support. 41. A process according to claim35, wherein the cultures
are seed mcrobial cultures in dried powder form 30 42. A process
according to claim 35, wherein an appropriate quantity of culture of each
of the mcro-organisns is added to the solid support to provide at |east 109
live cells. 24 43. A process according to claim35, wherein growth of the

M Cro- or gagi sy bx%ces@sa%bc%ﬁ% BYc1a®l 95 %ﬂérem olR{TBE IR hﬁ'i&o-%‘?gd‘n’is%é‘ 8> to 50C
within the reactor over a period of ‘at |east 48 hours. . A process

accordi ngaiscstadl Iy ma#Baininiges &inrpedaimienyf fgcumvﬁtShtooff0°Ch'e1tmncnho-rezusrccgmesms t he

bi omateri al . ring agitation phases and allowed to stand in
non- agi taP?b (iﬁ?ézé@t%ur% process according to claim44, wherein the

agitation phases are of about 3 to 10 5 mnutes duration and the

non-agi tati on phases are of about 1 to 2 minutes duration. 15 20 25 25
5 44 A process according to claim 43, wherein during growth of the micro-

organisms, the biomaterial is mixed during agitation phases and allowed to stand in

non-agitation phases.

45. A process according to claim 44, wherein the agitation phases are of about 3 to

10 5 minutes duration and the non-agitation phases are of about 1 to 2 minutes duration.
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