WO 2011/ 119112PCT/ SG2011/ 000113 TREATMENT OF ORGANI C WASTE Technical Field
5The present invention generally relates to a process for treating organic
wast e. Theopoeganiizi nvention also relates to a conpositipomscaoyssem and a
kit for treating organic waste. 10Background Large anounts of organic
waste are generated annually fromagricultural plantations, aninmal farns,
mlls, food processing plants and industrial plants. The anmpbunt of 15
organi ¢ waste generated has been increasing each year as the agro-food

i ndustries expand. ConsequerpREaTMElre oOF SPREENICTwASegse wastes has been a
maj or concern in recent years. The conventional methods of disposal of
organic waste - 20 are landfilling and incineration. Landfills require
extensive areas and are both unsanjk.ar NG i ghtly. Furthernore,

| andfills create problens such a?gfhgl¥§§b%F%g§%f harnful chemcals into
the soil, contam nating ground water, and causing | oss of essential
nutrienbs into Zhe herendnt 1neéneiohi genesa@ipenslvde£NES gy - bRbeasisve and
creates envi ronmental problens, For exanple, Ml aysia, which has over 2.65
mllion hedtdr eST8RLONF AP Ant'&Stohs A8, REFSYRherldEerdon orako

bi omass of Masteannual | yomhoalt i Har Vssts%tgg{ Al S ki}ﬁzf%g@gggtt@%ﬁopen

30 burning of organic waste to prevent air l"ut'1 on. ope€an i on
has al so mavdamned aagémsral ban on landfilling of organic waste in 2005.
WO 2011/ 119112PCT/ SG011/ 000113 Bi ol ogi cal treatnent of organic

waste has been applied in an attenpt to address the problem of organic
wast e db sposal . Biol ogical treatnmerdacgfs@adi C waste can convert organic
waste into harml ess and val ue-added 5 products. Biological treatnent

met hods use naturally-occurring mcroorgani sns to degrade conpl ex

hydr ocar bon- cont ampina ted { 41l r n-toxic_residues
Vi a fernentation.gges%ﬁgﬁﬁg% ?ﬁ%q%%% J%? f%%%%ﬂ%%go$gﬁ?5$§%?cgpnP?%EYnent
met hods ar éroypiamtiguhaurd esplandat@onber efroimea t héaemss tnyidilesl | Yoba

requi renment_ for an¥ pos%%grocess treat ment, storage or discharge. However,

" the natur aP 655t PngPoF b7 gdlit WRSUSFrdadh BLaBEFi ciftur Mokt eCnd

ani mal 1 3rendr-gangan waake U?)eﬁ@rﬁ:éd MpRkh S, n?ﬁ@f@a@ﬂgga%@icﬁvey%faégon to
nitrogen ratio (C.Nratio) 15 that is suitable for use as fertilizer, and

typical l'y £88ul t89Fa~&opdoductduitiie®l atdxmeind.| owCNPKegakned vt yptoal |y
5%, a0, Bheplihs BRETaLANE \mms et SIUGeS? YAl E R Rt g
or gani ¢ wasteehhateavercones, or at |east aneliorates, one or nore of the
di sadvant ages d%ﬁgrkggge%%?%%él méthods of disposal of organic waste
-~ 20 are landfilling and incineration. Landfills require
extensive areas and are both unsanitary and unsightly.
Furthermore, landfills create ©problems such as the
leaching of harmful chemicals into the soil, contaminating
ground water, and causing loss of essential nutrients into
25 the soil. Incineration is expensive, energy-intensive and
creates environmental problems. For example, Malaysia,
which has over 2.65 million hectares of boil palm
plantations and, can generate 90% total biomass of waste
annually of all harvested materials, has prohibited open
30 burning of organic waste to prevent air pollution. The

European Union has also mandated a general ban on

landfilling of organic waste in 2005. -



There is a need to provide an efficient, sinple, cost-effective, and
environnentally friendly process for 25 treatnent of organic waste to
reduce thwoQolN/matizo of the organic waste and produce orgasicaofi®odnbi zers
of high NPK val ues. Summary 30 Di sclosed is a process for treating
organi c waste, the process conprising the step of contacting an organic
waste with at | east one of the follow ng m croorgani sns: WO

2011/ 119112PCT/ SG2011/ 000113 Baci | | ussp. m croor gani snms, Pseudononassp.

m croor gani sns, Hidlicipkadct ert tashent M 6E00IGRMASE ardkiact Bhaci s sp .
m croorgani sns, the contacting being undertaken under conditions to at

| east part I3PRIGIRFer t0t RE o PRt c "Rast ¥ 1%° r §ARI @TrkEM | 9br organic
According tpadigst aspectpitngLechs EE@é‘tﬁ%ﬁta oofrogfg;gnierwggﬁét I-ng,

organi c waste, the process conprising the step of contacting an organic
wast e w t h c@myegrt novegante oowgahesnenftromratrmleass t Ande ohluke atlaleldowi ng

10 m crporgani eci es; Bacil | ussp. m croorgani sps, , Pseudononas sp.

m cr oor an%s[r%d,sur%%f‘i d i sp?r(?ﬁ‘%r}l% gaﬂ?gﬁﬁdﬁnduﬁﬁc; BSEBirlaﬁ&é’_sp. |
M croor ganicy®ur ik cANEaebrgEnbeinBg thdaehakan usles1 Lol HIreRs rihenat

| east partly convert the organic waste to organic fertilizer. 15 1In sone

enbodi nent SO EDs eth ProcesBL @ onpENBEST t héoWr 6prPNeonnastitrg ian
organic “ﬁ%%%fﬁdééfﬁ'éf¥§% éﬁ%ﬁtfgn]e§?§i£$gf§; ?ﬁe|§§?5u29u&55§%u2%a5t
five, at least six, at |l'east seven, at leasti el ght, at [east nine or nore
of the fol lodwiknig Irdgeiraxdr gare stimsen iBace t hatds Spre 20ypi cadbdygharsl®ss and
Pseudoggnas sSp. o croargani sns, Bifi Rbacterium,s . m.croorgani sns and

Lact obadi | INFETEFO56 cr %ah?sm_fplca Y PR i THentOT t ARY dPSEItased

process furdhele GCOMIHs8ndie SteR @fyCort-actiREnERGOr ganievwast e et h 25
one or nore mcroorganisns selected fromthe group consisting of
St r ept onycestaira lyi eorapryanisnel andagocy nelsdact,erswih sps ADCLoOLGaniadns.

[0 201e, OB g, Ll Schanpdp ooges LU L SaLizeR e, L ep o
seven, eighiatutienesndradiievdn ar earpani 36 rsied eciad f40iw t he: gr edpio)
consisting of Streptonyces. sp. mcroorgani snms, and Corynebacterium_sp.
nicroo}aanﬁ§ﬁ§. is suitable for use “as fertilizer,  and typically
results 1in a product with relatively low NPK values
(typically less than 2) and is therefore less useful and
less valuable as an organic fertilizer.
There 1s a need to provide a process for the
20 treatment of organic waste that overcomes, or at least
ameliorates, one or more of the disadvantages described
above. |
There 1s a need to provide an efficient, simple,
cost—effective, and environmentally friendly process for
25 treatment of organic waste to reduce the C:N ratio of the

organic waste and produce organic fertilizers of high NPK

values.

Summary

30
Disclosed 1is a process for treating organic waste,

the process comprising the step of contacting an organic

waste with at least one of the following microorganisms:



WO 2011/ 119112PCT/ S&011/ 000113 In sonme enbodi ments, a specialty

bl end of the m croorgani sm species may be used to pronote conversion of the
or gani ¢ waeteitvaonegani ¢ fertilizer. Additionally, the ecgac:eciiweste nay be
suppl emented with additives and 5 nutrients to further pronote the

conver si on. Advant ageously, the process paraneters and the
consortium of m croorgani smspecies may be tailored for treatnent of

di fferent conpositions of waste. Mre advantageously, the tailored

sel ection oBapipress 10 paranet grsrahdgaAASALL i UM 0bs Bl 509K 92N sms%o_eci es
accel erates the treatment process to réduce the treatnent tine from'several

mont hs t o JRECERPBERREHNS dayBif Adohacbgedus| yspt hemigirborgdnsemect izom of
. process par o] rtium.of Jm.cr.oorgani,sm species 15 accel.erates
fg%%5%§cffpbg ﬂﬁ%ﬁ%o%ﬁ%ﬁl m éhﬁ CQﬁtﬁqﬁ§Q%g§ﬁFﬁmhaste

t he treat nent process such that el Ia S\ o)
may be subsiraditad ken recddeedcsndat f angetsubt abkastobatse yasRR@aRH Ghe

fertilizer within one to several days. Al so disclosed is the use of at

| east ornle dIFIHE 20'FV1T oW rff TR O orYant Sh&ST Baci | | us sp.. i croor gani sns,

Pseudomonas sp. AB&SQONEANS, B {1 Lobaglerdum SR & CF gONAN SAE, and
Lactobacillus sp. m croorganisns, for treating an organic ste 10 produce
organi ¢ ferRiddesst  foncteaseinheo NP Val wesbé, ahher ganice skecionipirzering

i ncrease 25 .the potassiumval ue of an organic fertilizer, reduce odour of
RS o B Ao SRS S R st i

an organic vvaste,e%r gvent’

reduce wastrei eeiygdatd@N. from at ACLOAEHE NGthoed SBEONELASPEGH .1 KMGIEe 1S
provi ded the use of one or nore mcroorgani sns fromat |east three of 30

t hef ol -Bui AYIRTIVSGERS s pRAELBaci Haggghus  sp.  microorganisms,
m Cr oor gani sy, i2seulamonassp. mgroQfgani sk, Bi fidohacherium.sp. Sp-

m croorgani sns and Lactobaci |l | us sp. croordani sns,” TOr treatfing
or gani ¢ wagtie nop nyeodiarmes W04 2 0dld i PP SER0 1 M OOHd3 gt gaid © the

fertilizer, increase the. NPK val u f an organic fertilizer, increase the
pot assj um e G Br adi BD%Engaﬁj‘ieferu,n FduEe"oybuPRef tan dF gakretwast e,
prevent. | egehitng Qfonidt eMeS SHRMIQY 9ARIte WaSid gl d §dlss washe 5
accumul ati on. Further disclosed is a conposition for treating an
or gani 135vva_st e, tie IVHOSTPPARMEDRPr i $NRg cHitsdlexastd opreootss heofpiriiewisng
T 1001 Qe B 4 e M OBT LA PSUICIBIRS,9Pscoat i o
m croor ganiagnsleast three, at least four, at least five, at least '
six, at least seven, at least eight, at least nine, or
more of the following microorganisms: Bacillus sp.

20 'microorganisms, Pseudomonas sp. " microorganisms,
Bifidobacterium sp. microorganisms and Lactobacillus sp.
microorganisms.

In one embodiment, the disclosed process further
comprises the step of contacting the organic waste with

25 one or more microorganisms selected from the group
consisting of Streptomyces sp. microorganisms, and
Corynebacterium sp. microorganisms.

In some embodiments, the disclosed process further

comprises the step of contacting the organic waste with

1:30 one, two, three, four, five, six, seven, eight, hine, or
more microorganisms selected from the group consisting of
Streptomyces sp. microorganisms, and Corynebacterium sp.

microorganisms.



According to a third aspect, there is provided a conposition for treating
an organi c waste, the conposition conprising one or nbre m croorgani sns
fromat |wagp1npEe of the foll ow ng m croorgani sm speciPEF/SGBRIAINIIS sp. 15
m croorgani sms, Pseudonpbnas sp. mnicroorgani sms, Bifidobacterium sp.

m croorgani sms and Lactobacillus sp. mcroorganisms. In one enbodiment, the
conposition is a solution. In one ermbodinent, the conposition is a powder.
20 - According to a fourth aspect, there is provided an organic fertilizer
conprising an orfani somast emandimecaosposid i aspasigefy nedlahgvectr the Al SO
disclosed is a kit for use in_treating an organi c waste, the kit

conpri si ng:MFH{ X ETUNPOSTRF OHE TORPY i SEnYSEE FRaPr oBRE SofopySTsies o

mi cr oor gani s, o@%@%@@%@ptom &f&%génif%fﬁ,ﬁiifzieqqbacgﬁogﬂ%%al v,
m croor gani sms, andLact obaci | | ussp. nicroorgani sns, and 3 instructi‘ons
for contactihy eheasbaposisticormay t heasuprdamien twast el tindeddtondeti ensi t o at
| east partl / ani ¢_wast.e organic fertilizer. WO

) t th t
2011/ 11911 4%%%%15%8%%5 c pr%ﬁ%&ﬁdﬁh EE7¥h aspect, there is

provided a kit fafvatseagebudigati Nngnan Q5 gsed £s Wagh@ankherki t £QIPr itgidng:
(a) aconpositionconprisingoneOrnore microorganisns fromat |east three of
the 5 fol IR it 0BE gdhi SHASHET e¥? BRECLESs By kecr ot heredngor

Pseudononas: sk oo 00 9aNicsitShe 3 dobggteli umap. LT QoL gani S, and

Lactobaci |l us sp. m croorgani sns, an (b) i nstructi ons for
cont act i ng adwargamesidliyvon witthe 10amidrogad wedteetinter o@ndi pirorestso at
| east Eeﬂﬂﬁgég%ggggsth%n%rgagggsgggggmto g£ga%h%moorganism species
accelerates the treatment process to reduce the treatment
time from several months to one to several days.
Advantageously, the tailored selection of process
parameters - and consortium of microorganism species
15 ~accelerates the treatment process such that the initial
C:N ratio of the organic waste may be substantially
reduced to a range suitable for use as organié fertilizer
within one to several days.
Also disclosed is the use of at least one of the
20 following microofganisms: ‘Bacillué' Sp. microorganisms,
Pseudomonas sp. microorganisms, Bifidobacterium sSp.
microorganisms and Lactobacillus sp. microorganisms, for
treating an organic waste to produce organic fertilizer,
increase the NPK value of an organic fertilizer, increése
25 the potassium value of an organic fertilizer, reduce odour
of an organic waste, prevent leaching of nutrients from
organic waste, or reduce waste accumulation.
According to a second aspect, there is provided the
use of one or more microorganisms from at least three of
30 | the following microorganism species: Bacillus sSp.
microorganisms, Pseudomonas sp. microorganisms,
Bifidobacterium sp. microorganisms and Lactobacillus sp.

microorganisms, for treating an organic waste to produce

4



fertilizer. Disclosed is a systemfor treating an organi c waste
conprising: 15(a)stirring neans for m xing an organic waste and a

conposi t i\ 2a8l/defikned above in a treatnment zone, wher ePATSHGROLO0P¢INS Ng
means conprise at least two arns |ocated at different heights along the

| ongi tudi nal 20axis of the treatnent zone; and (b)heating neans for heating
the organi ¢ waste; wherein the heating neans is configured to heat the
organi c waste to sequentially decontam nate and at |east partly treat the
250rgani ¢ wastanic fertilizeng dmbediamentthd hePAt viagast dMoaar By gehithe
stirring means extend radially fromthe center of the treatnent zone.
Advant ageousty: 1t e 1 oc APCERGE t hC atPAtetti o Valhe offt R sOTPEPdE neans

at di fferente heigtes: 30 ralenre t baohengbkudipal , axis; of ,waag%,extp%g%@&
radially fromthe center of the treatnent zone pronotes m xing of the
or gani ¢ wastea@dnda het cowposenton firome mhrases o neet rent oof relecer ganite
wast e. Fn paacré[drr?ulfﬂa I the location of the WO 2011/ 119112PCT/ SG2011/ 000113
at |east two arns of 1he stirring means at different heights along the

| ongi tudi nal aximirafhdrhedt seabpeat zpne ensmsesi ¢ the of gahi chyaste and
conposi tion as defined above di sposed at the bottomof the treatnent zone
“are 5 rapi ASPHERE R Tt xS WEPRPPRE tdPgasicBPRdSadart cbeapdsi phen ods
defined abqug disposed,Atnibesd e t_gone., at. _t he

m xture can achieve t e(ja esélnllsreoedlO aer?r{)selﬁg't u%%?gfrlrglggt aéé g‘%ﬁ?g)%trtggﬁésggr’ati on
| evel . 10Dfdaiiddmanses  sp. Theifcalcoowiang swer,ds @ididebas tesedimher gpn shal |

have t nmeani ng i ndi.cated: The term "organic waste" as used herein refers
to 15 ggr bgﬁ-ccr(?%tl@%%lﬁélss&&dt Qr‘?t,cézsoqar?altl e Bt BISITGGIGAN &M% n, and rmay
be derived fromadodridnes terngrihidyi RGpRIGani 8ABre is PR RIS,

"treat," "treatnent," and granmmatical variants thereof, when used herein
Wi th refer &§98®@xsgtgen for treating an organic waste, the composition
comprising one or more microorganisms from at least three
of the following microorganism species: Bacillus sp.
15 microorganisms, Pseudomonas sp. microorganisms,
Bifidobacterium sp. microorganisms and Lactobacillus sp.
microorganisms. A
In one embodiment, the composition is a solution.
In one embodiment, the composition is a powder.
20 According to a fourth aspect, there is provided an
| organic  fertilizer comprising an organic waste and a
composition as defined above.
| Also disclosed 1s a kit for wuse in treating an
organic waste, the kit comprising:

25 _ (a) a composition comprising at least one of
Bacillus sp. microorganisms, Pseudomonas sp.
microorganisms, Bifidobacterium - sp.
microoiganisms, and Lactobacillus sp.
microorganisms, and

30 (b) instructions for contacting the composition
with an organic waste under conditions to at
least.partly convert the organic waste to

organic fertilizer.



20 organic waste refers to contact of the organic waste with a di scl osed
conposition which results in degradation or conversion of the chem cal
conpoundswoantiailpegd wit hin t he organi c waste. For exanplP€T/SGRe11{0pEAs ment
may invol ve degradation of the chem cal conpounds so as to neutralize 25
odor ous conpounds contai ned therein and render the organic waste odorl ess,
or conversion of the carbon-conpounds or nitrogen fixation so as to
increase the nutrient level of the organic waste. The degradati on or
conversi on may Becdroringxdnpl®, feffthechedeby,t Hbeamez yiresptdratdedt easéditet ed
by 30 the qne or mare nic&gor ani sns_in the iscl9§e§Tﬁp osi t.ian. .

Exenpl ary enFymEs itfclUde a8y OTEERYG M 1 &P ISR S fases,
xyl anases, gal agtzanases, BBAPSLASESH ar alaases.ng- 1, 3nd, 4- gucanases, WO
2011/ 119112PCT/ S&2011/ 000113

gl ucosi dases, xyl osi d@SEFAGIRSES e BT ul aes lepéét i fdsE@e prbt ehbes,
pectin gsterases, and.{ d ke, . d" .ant.i ally" not.excl ude
"conpletely” e.g. a g%ﬁg%@#{%gnmﬁﬁf@ﬁrﬁg%&gﬁbsﬁggﬁﬁggry ga %ggﬁgfr% Y may
be conpletely free fmimréordheriemsgcessangombheswapd "sabsbantyeatkys, my be
omtted fromthe deﬂlgfj of the invention. , Unl ess specified

ot herwi se, the terns? dﬁ%%%ﬁqﬁfdQ%d " Bhpri s LCEAAr GR AR i cal ¢4 ant s

thereof, are 10 intengded i depnesen. TAREP-raniishE Usinge" | anguage such
that they include recited el ements but also pérmt inclusion of additional,
unrecited el eneritts. instrusdigsed far efontadielnerphe apoupOsit hoRheigdnt ext

of congentrati onsof conponent sof t hef.or [.ons typically /- 5%
of thefgtated value,%%Ngrgéﬁ%%aﬂ%fqi?Hhéé%f%ﬂﬂ§§§%{éﬁ gélﬁ§¥92§§5t.
typically +/- 3% of thetstatednwalrte, tier e orypndal | yvaste- 2% obrgheist at ed
val ue, even nore typically +/- 1% of the stated value, and even nore
typically +/ - 0.5% offefid1dt?8Fed val ue. 20. Throughout this disclosure,

certain enmbodi Mgts MR D i gclQsedy ned-rapggci gl diqshoul dahee
understood that the description i'n range format 1s nerely ?or conveni ence

~and brevit yoawnd ishogli:d not be construed as an inflexible limtation on the

scope t he di scl.osed 25 r.anges. Accordingly,.the description of _a_range
should?%e Consiégped to Have i??%gflfﬂgi§% Bsdd A ?%ﬁ?%ﬁ%sWBFEe

and a composition as defined above in a
treatment zone, wherein the stirring means
comprise' at least two arms 1located at
different heights along the longitudinal.
20 axis of the treatment zone; and
(b) ‘heating means for heating the organic waste;
wherein the heating means is configured to
heat the organic waste to sequentially
decontaminate and at least partly treat the
25 _ organic waste.

In one embodiment, the at least two arms of the
stirring means extend radially from the center of. the
treatment zone. Advantageously, the location ‘of the at
least two arms of the stirring means at different heights

30 | along the longitudinal axis of, and extending radially
from the center of the treatment zone promotes mixing of
the organic waste and the composition to enhance treatment

of the organic waste. In particular, the location of the



sub-ranges as well as individual nunerical values within that range. For
exanpl e, description of a range such as from1l to 6 should be considered to
have specw0i20l/1191130 di scl osed sub-ranges such as from PCTSG3011fopand 1 to 4,
froml to5 from2to 4, from2 to 6, from3 to 6 etc., as well as

i ndi vi dual nunmbers within that range, for WO 2011/ 119112PCT/ S&G2011/ 000113
exanple, 1, 2, 3, 4, 5, and 6. This applies regardl ess of the breadth of

t he range. Certain enbodi nents may al so be descri bed broadly and
generi cal | ywthedeiast Eaeh odrmdie afar toeer sspeeirsg anskibs suhgererrire r@h@upi Ngs
falling mﬁgggp t he generic di closure,alio formpart of the disclosure.
This inclu qqﬁ?géhﬁﬁ?ctﬁﬁs PRALFBALER Lt R isntsoldi Hedt srapERSRt pzeWieso or
negative | |éﬂst@£te!50ntﬂa@t’fm1\!h@9o@@)ﬁn%%blw%%tte”?éﬁdarcérﬁ;f%@f‘?forgegg.sder ardl ess
of whether or not the excised material 10 is specifically recited herein.

Di scl osur e asfovgpt dpARPSEAbET nehes bottom oExern atyeahnraki enagare
enbodi nent f: rocess, conposi.tion, kit .and systemfor treatin
organiggwaiﬁ }é%ﬁﬂ %ﬂéztﬁég%scngég . WIthT (0S e PRIFIbYI dBAS epré@%ss f or
treating orgamicsiwdsire, as helefineesalerPr iskpesthe =t ephof tepntaet ikpg an
organic waste with one or nore mcroorgani sns fromat 20 | east three of the
fol | owi ng M'&ASHEgani €RPSpecPBY: tHALI IThR JIHX4HIE osganipshd evRsetiiénonas
Sp. M cr 00rGAN P « i deRAL! e UL Sh-o W4Q0NIaNI S5, and Jagtohaci Il us
Sp. mcroorgani sns, the contacting being undertaken under conditions to at

| east partly convert the 25 organic waste to organic fertilizer.

Organi cowaste that nmay be treated psinﬁ.%he di scl osed process, conposition,
kit and systeminclude, but are noPSErRi-td8"fo agricultural waste, food
waste, organic refuse, mll effluent, nunicipal waste, sewage, sl udge,

ani mal 30 waste,Th@;nctdl_md;u@itrfdd aho MBS 8nd ExeRRkan) RO S LT &l o YWRSEES e
include, but are not limted to, oil palmenpty fruit bunch (EFB), palm
decanter cike Feanipg dnidieavesk, WO 2011/119112PCT/ SG2011/ 000113

The term “organic waste” as used herein refers to

15 carbon-containing substances that are of biological
origin, and may be derived from livihg or formerly living
organisms. |

The terms “treat,” “treatment,” and grammatical
variants thereof, when used herein with reference to an

20 organic waste refers to contact of the organic waste with
a disclosed composition which results in degradation or
conversion of the chemical compounds contained within the
organic waste. For example, the treatment may involve
degradation of the chemical compounds so as to neutralize

25 odorous compounds contained therein and render the organic
waste odorless, or -conversion of the carbon-compounds or
nitrogen fixation so as to increase the nutrienﬁ level of
the organic waste. The degradation or conversion mayzbe,
for example, effected by the enzymes that are secreted by

30 the one or more microorganisms in  the disclosed
composition. Exemplary enzymes include, but are not
limited to, cellulases, amylases, xylanases, galactanases,

mannanases, arabanases, B-1,3-1,4-glucanases,



corn cob, coffee bean husk, rice husk, rice straw, spent nushroom conpost,
pal mfoliage, pal mtrunk, palmkernel shells, palmfiber, farmeffl uent,

sl aught erwouse/magee, fl ower cuttings, spent flower comB6ISG20MBHAL1Et raw,
fruit 5 waste, vegetable waste, and the |ike. Exenplary ani mal wastes
include, but are not limted to, dead aninmals, aninmal feather, animl parts
(such as animal intestines), and ani mal nmanure such as poultry manure, cow
manure, goat manure, horse manure, sheep manure, and swi ne nmanure. 10 M|
ef fl uent may uoesifdarseexanpkglopatases| n || leffdasent (P@VE):eéﬂtdlﬁmE,

sl udge. The organic waste to be .treated in the d | o rocess nmay
be sel ect e®@HAIEFSET cﬂrtoé:reiazfessuct?eé%lé\/ﬁsltﬁﬁal %cc? 3rlq<§§arrpl e
geographi cal or mgeasongbrdS varduiddrits0ast” sul aal@sl i tyhatesi regdepuaduct
and product properties, and the |ike. For exanple, in palmoil producing
regi ons, ab‘@l@tmpérel’ﬁelw netGns df CORPPFifient wuheh (i=rB) saP&tgeRérat¥d

annual | ovj d rg ste can
be trea%/ed usi ng %&Lewdl grt?: ose%gpro&@lét?ﬁgt ?%%gé)t ggéltﬁl Y\@cony}eirg?ret he -
EFB i nt 0 usefadssengani théendddd zesubStantaalyy” a daspi bal dmoicd: qpf o€essi ng

pl ant can ener ate bet ween about 1.5 tq about 2 tons of sludge per day
whil e a potiier yediaddhoay t?éustélec&ﬁw@éﬁépéte about 300 m cu/ day of

wast ewat er, whi g jresul prel%§eabuael@@tw§9ur cemof tgani scwrstesfiag~use in
"t he dlsclosed process. A single type of organi ¢ waste may be Used in

t he di scl osed pf‘mlsol’ ,anxandomolrﬁama@ncofl nyeeiehals ofieerygpéd, of agegani c
wast e y he Ase For exa EEB nay, 30 he. used toget chicken
manure%or FESE st nﬁ?pggosﬁféféd nget her wtrhégtit:”% udangl\ll\%f% such

exenpl ary corhi nadHons ohcdugani ecvaskas iglednide,s buiutar eansb w@rmit
2011/ 119112PCT/ SG2011/ 000113 limted to, a conbhination of chicken manure
with dead 1eWilewdrd of sldditi@rmiadn SIS IdIEsh SHEMFTESwi t h chi cken feat hers,

a conbi nation ofy W thechi gkenpnanurg, 8;c0bi-nation f EFB ¥t hoghi cken
manur e and POVE, San“ceisa 5 gon%lﬁnat |hon of EFB and POME sl udge. Organl c

wast e nmay b:@nme@-tmamoemd prfi or coopbeieng susedfi n the di §olrmsédtpposess

For ex I or nlc typicall re-processed to obtain the
desire aeatypd'lcé'1 Qtyzéne Wa§0°3|% ?%‘Xaﬁt?{:ﬁ%r?3§?g10m83?a§r¥9éF ??‘i
determ ni n@}/t—h&t%ef&f cagy %ftatt@ii t¥£aldENho P& 0€§HS caPakt i+ol-e 34 zef okner gani c

waste for use in the disclosed process is pref erably about 1 mmto about 20
mm from at§3(¥ts?'tte2j ﬁtﬁltlt?rawe ZBYP{ﬁFaHBJSm dBout?®3 Hm e abbatcI0 VAR r om’

about 4 mmy yBlkaligm,abouts 5 L2 abouty 20,m o fg omyghout 6

mmto about out mm to about gOm‘n fromabout 8 nmto about
20 mm fromoataaoﬂ:typﬁdmﬂtyo +a’boUDt 520 ofmtHe egrhaateautvallienm t o about 20 mm

fromabout 11 mm.to out 20 mMm from about 12 to ab ut 20 from

about nmm t o gt%‘t?tug%? t?tﬁmc&tﬁf{ﬂo%el% ﬁﬁtgtr’nalﬁbo%? r 8fYabout
15 ram toprboyts2fos8y fihom abatlelG MO, ab@Utsh%Qtl@ﬂbérQHttéb@uboéﬂ nm
to about 20 nm from about 18 nmto about 20 nm from about 1 nmto about

19 mm fr orh@foutthe mAs-BHGuUo 8 im Fade abbormat miso mbsaty17imm from

about 1 mnt t ;l€6 u a t r gout 1

mmto about %ﬁ?ﬁ% rom a Lou%gmﬁ %98 8?}# tn%t 0%1&2 {o}t}% % %n% tgo about
12 mm fromrmi@txtlb]lemnltnomatbmﬂorﬂlom ftheom adaoplet lofim tbeabdmtscl@s&nh from
about 1 mmto about 9 % f rom about mm,t 0. about. 8 mm rom abogt 1 mmto

about 7° mmT¥95H -3¢ 1043y tBh%bSG{SCGlHﬁtlof‘r &m aaoo{ﬁmgie el abbat 5
mm or fromakaWe rkdmd hAROWpde I cOT1§ @ EPOsEq 1a M £Re possible

sub-ranges as well as individual numerical values within
that range. For example, description of a range such as
from 1 to 6 should be considered to have specifically
: 30v disclosed sub-ranges such as from 1 to 3, from 1 to 4,
| from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc.,

as well as individual numbers within that range, for



WO 2011/ 119112PCT/ SG2011/ 000113 about 3 nmm Most preferably, the particle
size of the organic waste is fromabout 5 mmto about 10 mm Li kew se,
a |iquidwpganiygdrast e such as waste from food processi RETHGANMIHOQN3

sl aught er houses may be pre- 5 processed prior to being used in the

di scl osed process. Typically, the fatty and proteinaceous solid matters in
such wastes are separated by a Dissolved Air Flotation (DAF) tank, after
which the food particles are creaned off into a slurry tank |eaving the
DAF- t r eat e@xlaimgx;ljed tlo b 19, pbnpéd iamdo tan Herataprlibek fegafdieher of
processing e frongt e DAF tank as well as the solid matters may be
col | ected f&F %q¥htﬁ &PScIFGEEE process. Anot her typi cal
pre-process Ste@elr&atlel agipesti rdie: STOISE HBsE OB enésofibbe brgaale waste.
This is because, 15 the noisture content of organic waste varies w dely
dependi ng @ﬁn@ﬁéc§dGWbehe§ﬁdndeté@ﬁ?he@fthéhévaP?éEPW?Fy §Perasfe Aferi al
that can b t e r the
ol oo T I R et SPhuE e aR IS Shete rhne(w

For 20 examplse, Ebem npbmal i Sthee dﬁsthesumganl@hmasténn&ydbs abhat 25@6
(wt) to about 70% (w about 25% t 0% ),. about, 25% (W) to
about 50% @\ﬁln)er%oqﬁg% BYRY P6 %te@mﬁ%wr}ts aBg)WEI F5BY WIS 0°&bout
35% (wt), %}léttl%%i%ﬁté@l&bo‘ﬂ%m%@{%(gma)n aQQB’geé@%m(a\Mt)ert Of AhRUERLE0% 25
(wt), about 40% (wm) to about 70% (wt), about 50% (wt) to about 70% (wt),
about 60% @#nust,o abmatd 796 (af) WhESSEr 65% pek) the apetssdumeReyiaabout
30% ( t Q@ about @6( h by % (wt) to about 60% (wt), about 40%
(wt) r%%about5§§§ %5 fﬁg %ﬁﬁ% 4%%%%%& to about 50% (w). In 30 one
enbodi ment, the npoisture content of the organic waste is about 30% (W) to
about 65% (wt). In another enbodi ment, the noisture content of the organic
waste is WO 2011/ 1191125 ¢ 15¥310dd / §6 03361 oLt ErdS3d ivhgnt® about 6094w ). In
yet anot her enbodi nent, the noisture content of the organic waste is about
50% (wt) to about 60% (wt). Where the noisture content of the organic waste
is 5 not withinghe nreferr , [ ont,gnt jof C waste
may be adj usted so?ntpH ye ?@P]%Q%ﬁ?ﬁp tﬁgR6§%#§§F§ anges nggggﬁs t hat
are welb kmowpotsa ttikose Bktl leedl | ayshemarfiar Foreexanpl egrgetere twhetewi st ure
content falls _bel ow the .p ferred ranges, the organic 10 waste nay be
sprayed mnﬂ’%ﬂaFEW’§@ @H&t Yroi sture content is increased to a preferred
| evel . Cbnverse%%ﬁ where the nnrsture content is_above the preferred

ranges, pre-dryi ey 16e BRPVLEEIt 02 t RF AThi & Uastteé eGP ddulEIeReC

moi sture copignt toend h‘forrérc%fs%r r&gnb £V&lng 13 nAl t & HRT bel yondde: M skur e
content may be reduced by ‘bl ending the organic waste with other organic

wast es t hatorayee idr ywestehanhlaveDﬂQ)vxl@lr nopseurel core el e h faom i @6 husk,

i d d th h
ovel -2B0TSER |y iHe | RFL1 & ol Stk it ehEC T e FRrAT ST nod  Poy 3¢ 1 eact

about 4 h tgxaliauts 10 hspat |eaﬁicﬂb@rl@a151§m$p abouwtseitidmorats | eastpabout 6
h to about 10 h, at |east about 7 h to about 10 h, at |east about 8 h to
about 10 hmlétrqoéﬁﬁnle%@ut B 1FPRAHRT A" h, SRt | BASFORpSaPIaMmA t gnd

Lactobacillus sp. microorganisms, the contacting being
undertaken under conditions to at least partly convert the

25 organic waste to organic fertilizer.

Organic waste that may be treated using the disclosed
process, composition, kit and system include, but aré not
limited to agricultural waste, food waste, organic refuse,

Cmill effluent, municipal waste, sewage, sludge, animal
30 waste, and industrial waste. Exemplary agricultural
wastes include, but are not limited to, oil palm empty

fruit bunch (EFB), palm decanter cake slurry, olive husk,



25 about 9 h, at l|least about 4 h to about 8 h, at |east about 4 h to about
7 h, at least about 4 h to about 6 h, or at |east about 4 h to about 5 h
from t he wpantyad1ithe process. Thereafter, the noisturepcuscent /o3
preferably reduced to about 10% (wt) to about 22% (wt), nore 30 preferably
to about 13% (w) to about 21% (wt), and nost preferably to about 15% (w)
to about 20% (w). For exanple, the noisture content may be reduced to
about 10% (wt) to about 21% (wt), about 10% (w) to about 20% (wt), WO
2011/ 119112RCH S(a2011£60044 3 baouthudes (Wi et duatoutr k8% $wtay, abpentl0%
(wt) to about 18%(wt()), about 1(5:5/3(%%]10 about 17Zo(w§(), about 10% (W) to
about 16% (WL OaBbut R8I Ewt PR ahBut2959% RAYT LBBTE” 1308 FoE8Sabout
14% (wt), abut; 10% L) i@eabout s 13 %FEWbntabosita diMJud® abewt,12%
(wt), about 10%(wt% to about 11% (wt), about 11% (wt) to about 22% (w),
about 12% (Mtowetro GNP EPeRt aBowerl1IWwWRAt t ovhamiut sprow ( wEr Uikbout

14% 220 oyt 15% 9 0
oy (ebabSit B, TEek s, PR ATk L0088, 80824y SHR1S3t

(W) to abautst22% (we)lndaboubud 9% famt hotto abatiited2% ¢ wt )deaabouh iR@%s( W ) to
about 22% (wt), or_ about 21% (wt) to about 22%(wt).,Advar_1tageously, t he
reduced noiddtified dgrr'eft prafvias Befitsi etiCorier ePYR2 of 1NHhESSAHSRI e wast e

to organic 15 fgitdda %@mpﬁye the-im g4 0;9619?91:?”ﬁaH@E@}JS@o@OHQnQEet hgoat

m croorgani snms are nore effective in converting the organic wasf e “at
reduced noirsture,cohbeses. manure, Typheap| ynatiee or gard ¢ swastee mgnure.

al so-heated tao about 80C to about _175C, abaut 90C to out,175 about 100C
20 to g@ou&lfaséfof;b%ﬁﬂt THE PS5 abodt Wg‘,e’a% m 4 ?bl%bsgfﬂf%‘%,
about 130C troMhouindl HoE aheidgel40C to about 175C, about 150C to about
175C, about 160C to about 175C, about 170C to about 175C, about 80C to

about 170C, abouth806,1anaB0Uf2d60C tAbd 8PEsteqaboyt tkhR0Cyids1abedt 80C
to about 140C, about 80C to about 130C, about 80C to about 120C, about 80C

to about 1X0Qceatsoutm®BOC pe abedectedC, basedt 80T terbbouia 908ichbods 90C
;803?OE;Oé6%§ﬁé%%ﬁﬁhfégg§%%oF%ﬁ%%%:égggﬁpﬂgo%@o%gggﬁf%al %qugeﬁéggalor
unwant eglm ara@draganiisygsucbasthi geddiasgpility, desired product and
product properties, and the 1like. For example, in palm
0il producing regions, about 8 million tons of empty fruit
bunch (EFB) are generated annually, and hénce provides an
abundant source of orgahic waste that can be treated using
20 the disclosed process to at least partly convert the EFB
into useful organic fertilizer. Similarly, a typical food
processing plant can generate between about 1.5 to about 2
tons of sludge per day while a poultry slaughterhouse can
generate about 300 m cu/day of wastewater, which result in

25 abundant sources of organic waste for use in the disclosed

process.

A single type of organic waste may be used in the

disclosed process, or any combination of more than one

"~ type of organic waste may be used. For example, EFB may

" 30 be used together with chicken manure, or food waste may be
used together with POME sludge. Other exemplary

combinations of organic wastes include, Dbut are not

10



m croorgani sns and Sal nonella sp. mcroorganisns fromthe WD

2011/ 119112PCT/ SG2011/ 000113 organi c waste prior to being used in the

di scl osedwprotiéds112Such unwant ed mi croorgani sns ar e not PORISG20A0A¢108 t O
human handl i ng the product of the process but nmay also interfere with the
conversion effected by the 5 selected m croorganisns in the disclosed
conposi tion. After the heating pre-treatnent, the organic waste or
conbi nati on of nore than one type of organic waste, may optionally be
conbi ned wilthistker taddid i wesbdmatitari epfs ¢loiekdranceroomemditdn geathe

organi c waste by the 10 m c¢roorganis or.to, increase the.nutrient. level of
t he organi E%FSEFPISi’ze? pcf%@?fﬂb#b?flt%& drBer68ad IE)arrb%%%sW%&chcgaélk?lgves
may be, forcexagplse, sarbsosourtes YEheas ashihsamitusdn diained d,eaues,

wood shavings, and the |iKke. . ~ The organic waste, or mxture of
organi ¢ WasSeEbingsien t9bi EAH yWibbl €8 UCHAHONENBEE BEchbBONE75@ hhBut 40C

to about 7 . 45C t b ! 50C to about 75C, about 55C to
about C, %gﬁgﬁ?‘%%&%t gfa(gg%t %%CRan%?%gi?gto about 75C, about 70C to

about 75C, about, 35C.to about 70C, about 35 t 6 ahout . 35C to 20
about 60C, abou{()rggeltco Vé%%ﬁ? g5t %beou{}r%gr%gegg%ﬁt %%%r a%g)ut bggggto
about 45C, yekedabont 85£ td fhAiHeA0GPICeas.t 0 Seedi rgkampdle t he sebedtied

m croorgani snms. Preferably, the organic waste, or mxture of organic
wast es, isCE88PéE t82absutlS0CYPd Caldut BEE PABBEESEIC B 8 t tB5C,

about 52C t ; ut - to t C ut; S4Gt 01 /beut 168C,
about 55C ?%Sgg%&[ gg%lg gutSPS%% to g%ggtlcggc,sgggutlsécnt ola out c—1165C,

about B8C terabeuer65Cn aborrbOCne dbeut e65Ccaabowrt 600t otabatimessC,

about 61C Lo about 65C,, about §2C  9-about, 30 65C,  abaul, 63C1q aboyl 65C

~disclosed process is preferably about 1 mm to about 20 mm,
ffom aboﬁt 2 mm to about 20 mm, from about 3 mm to about
20vmm, from about 4 mm to about 20 mm, from about 5 mm to

15 about 20 mm, from about 6 mm to about 20 mm, from about 7

mm to about 20 mm, from about 8 mm to about 20 mm, from
about 9 mm to about 20 mm, from about 10 mm to about 20
mm, from about 11 mm to about 20 mm, from about 12 mm to
about 20 mm, from abdut 13 mm to about 20 mm, from about

20 14 mm to about 20 mm, from about 15 mm to about 20 mm,
from about 16 mm to about 20 mm, from about 17 mm to about

20 mm, from about 18 mm to about 20 mm, from about 1 mm to
about 19 mm, from about 1 mm to about 18 mm, from about 1

mm to about 17 mm, from about 1 mm to about 16 mm, from

25 about 1 mm to about 15 mm, from about 1 mm to about 14 mm,
from about 1 mm tovabout 13 mm, from about 1 mm to about

12 mm, from about 1 mm to about il mm, from about 1 mm to
about 10 mm, from about 1 mm to about 9 mm, from about 1

mm to about 8 mm, from about 1 mm to about 7 mm, from

- 30 about 1 mm to about 6 mm, from about 1 mm to about 5 mm,

or from about 1 mm to about 4 mm, or from about 1 mm to

11



WO 2011/ 119112PCT/ SG2011/ 000113 about 55C to about 64C, about 55C to about
63C, about 55C to about 62C, about 55C to about 61C, about 55C to about
60C, abow0280/t1811about 59C, about 55C to about 58C, ab@®Ci/S&3@1t0601about
57C, or about 55C to about 56C. 5 Once the organic waste, or m xture of
organi c wastes, is seeded with the selected m croorgani sns, the conditions
within the treatnment zone nmay be controlled and nonitored so that the
conditions may be nmai ntained at an optimumrequired for enhancing

conver si on adfoutthe3 omgani c Maast eptaf dalwrganicbef epdrtickes . sThe cohdithieons to
be nmonitored may include .noisture, t erature, ~aeration, nutrient supply,
‘and pH ThEIGpiiral"askuds £&HOMs GaR YordiT %r?s RASitcdl) Y epend on t he

sel ection of m croorganisns in the mcroqgrgani smconposition. 15l g one

enbodi nent, no pHXEEASel § s1ABPEPe®TERE U hevPT bt eSEChs &l I'WREE t 6 PPoceed
at the pH value BI:%Eggsﬁ’ﬁ?arBlcarY@sst 8ES)s USEcht dYPicRldas hhe i OErEhe

organi c waste 1s about 3 to about 10, about™ 4 to about 10, about to about
10, abobt Grcestseut @ojombdwt Teimgabeed 11y 20ecabdbinclsed aboveresd,. about

9 to about _10;, ahqut 3_to t 9 bout .3 ito about 8, .akout to about 7,
about 3 to é’@&tﬁaqg,y’abBﬁ? %bat% Yapdlit TG HRCS tgbﬁﬁgutmaﬁcﬁ:rosr eXanpl e,
the pH of ERRBH Swabest Gird heepHraktei thys apepissbsvaboutid, rasdathenpH of
chi cken manure is about 9. 25 1In another enbodinment, the pHis controlled

at val ues dfPAdboRard t ¢ FsFutWHEh dieut faod opabblie1a9, 25Bottes™e8 abdut 10,
about 6 to .ahaout_ 1Q, ut, 730 a1 . 1Q,, abgut_ oyt; J10Q uhe9 to
about 10, églct)&g)t % tg(%ug%(c?{utta&}l a%ggtgyggt gCha 018%%8%%%%%? %titq(])1 gbg%? %)e about
3 to about pRthped about &h taemdout Sanlorfabofitr8hén pbooesd4inGonBiobgef pH

nmay be applied, for exampl e,, by addi an appropri.at
2011/ 11911 5P€T 5@@19)5@38&%%3@80“%2? &fehChs %Aﬁﬁépﬁég‘éeﬁﬁf &Y BR

acetate bufdanedcl irsbudernn and tthedlide®d proceHie m croorgani sns usef ul
in the disclosed process are those that are capabl e of degradi ng carbon

conpounds 5 or g Ni tegeD1 COPOUNMS. o AdVantageously, Hasedicukhures of

t he m croorgani sns are used in order to obtain a broad spectrum of
degr adat i omodrs thineat ¢omtent of | phenergabddi menstet h&hési sl r becdedea

comosi 1 0, SOl s 2! Lorelencest BRELLLS bl oL sprgen alny 0
Lact obaci | lddpesidiing Cs@0kganisdlBrce, and determines the availability
| of waste material that can be potentially converted to

organic fertilizer. Preferably, the initial moisture of

the organic waste ié about 25% (wt) to about 70% (wt). For

20 example, the initial moisture of the orgénic waste may be

about 25% (wt) to about 70% (wt), about 25% (wt) to about

60% (wt), about 25% (wt) to about 50% (wt), about 25% (wt)

to about 40% (wt), about 25% (wt) to about 35% (wt), about

25% (wt) to about 30% (wt), about 30% (wt) to about 70%

25 (wt), about 40% (wt) to about 70% (wt), about 50% (wt) to

about 70% (wt), about 60% (wt) to about 70% (wt), about

65% (wt) to about 70% (wt), about 30% (wt) to about 65%

(wt), about 35% (wt) to about 60% (wt), about 40% (wt) to

- about 55% (wt), or about 45% (wt) to about 50% (wt). In

30 one embodiment, the moisture content of the organic waste

is about 30% (wt) to about 65% (wt). In another

embodiment, the moisture content of the organic waste is

12



I n anot her enbodi nent, therei sprovided a conposition conprising one or nore
m croorgani sns fromat |east three of the foll ow ng m croorgani sm speci es:
15 Baci | IW® 28p/1118r oor gani sns, Pseudononas sp. ni cr oor §&miS&G2811/000113

Bi fi dobacterium sp. m croorgani sns, and Lactobacillus sp. m croorganisns.

I n yet another enbodinment, there is provided a conposition conprising one
or nore m croorgani sms from 20 each of the follow ng m croorgani sm speci es:
Bacillus sp. mcroorgani sns, Pseudononas sp. m croorganl sns,

Bi f i dobact eticwn s@5%m cfor gatwsrrsboahd l6A&t obadi)l | uslsp. Y&F cr 8BP§ARRKSNS.

Th B |1 f bl |
consi st ng PRI By PUSC Bati TG Sieal bt RAPToghTWS, GRCITI U8

brevis, Ba@IHduul;S 508" euig:) Baciddows St i(wity,. Bacil | us sphearl eus, and
Bacillus licheniforms. The Pseudononas sp. m croorgani sns ar referably
sel ected from t H&@egrouphR oASISEIEG oFCBPE s e Gdonthifas OéBé‘é‘PFgé’fﬁé t&nds
Pseudonpnas, @%ﬂﬂ@iﬂﬂtt sa,r e Bid | dobact er bym sy desi R et ably of

Bi fi dobact erium rm)pﬁlgl gyre é%l%e Lact obaci 'l us lsp m cr oor gani (s)m; are
WO 2011/ 119>Jr1;&|?ﬁ'5/ S@E&H/Wlﬁé pdehetall poselhedt eid ffahis heighoupthe

consi sting of acillus t.obaci | | I d
Lact obaci Iglpdfse érr t{éng#ﬁe 33%%%???&?{‘ C;/af:gft“ﬁe]ralna%ﬁ%%fmsetaognEhSFermre 5

i croor ganisyys 1581 eghedcfieomthe gredp CoORShSIENG e r epleonmieestape
m croor gani sns and Corynebacterium sp. mcroorgani snms. A preferred

Str ept onycewrgentni érddsgahPsavi stISe r eptdifRRd pa@ngfs mhitheé acppenéfr ed
Cor ynNepgct Grlm Sp. ym Béooégngdr}!{d“ 5 (F0 YOBRAC 85T WAL Ml Mho18Tlee

conpositl on nmay rise a e species O _

rricroorgamdjm,efrmexarrpimmaamtld ussporeferred level. Conversely,
where the moisture content is above the preferred ranges,
pre-drying may be applied to the organic waste to reduce
the moisture content to the preferred level.

15 Alternatively, the meoisture content may be reduced by
‘blending the organic waste with other organic wastes that
.are dry or that have lower moisture contents  such as rice
husk, rice straw} saw dust, and the like, to achieve the
desired moisture content level.

20 Typically, the initial moisture content is maintained
for at least about 4 h to about 10 h, at least about 5 h
to about 10 h, at least about 6 h to about 10 h, at.least
about 7 h to about 10 h, at least about 8 h to about 10 h,
at least about 9 h to about 10 h, at least about 4 h to

25 about 9 h, at least about 4 h.to about 8 h, at least about
4 h to about 7 h, at least about 4 h to about 6 h, or at
least about 4 h to about 5 h from the start of the
process. Thereafter, the moisture content is prefefably
reduced to about 10% (wt) to about 22% (wt), more

( 30 preferably to about 13% (wt) to about 21% (wt), and most
preferably to about 15% (wt) to about 20% (wt). For
example, the moisture content may be reduced to about 10%

(wt) to about 21% (wt), about 10% (wt) to about 20% (wt),

13



m croor gani sms, Pseudononassp. m cr oor gani sns, Bi fi dobacterium sp.

m cr oor gani sns, or Lactobacillus sp. m croorganisns, wth one or both of
St rept omNOL0BHLIOMS i cr oor gani sms or Corynebact eri um sPCTHGEIIIONYARi sns.
Al ternatively, the conposition may conprise nore than one species of

m croorgani sms sel ected from Bacillus sp. m croorgani sns, . Pseudononas sp.
m cr oor gani sns, Bifidobacterium sp. mcroorgani sns, and Lactobacillus sp.

20 m croorgani sns, with one or both of Streptonyces . m i

Cor ynebact @ppum 8% iéd osogadfs. 1% (Wt)rna BFhéﬁger{@(gé{%oﬁl?aa&%{em o
conposi t| OT8%°”@E- seg,al¢! east (W9 of, Bachlkl usysspuwtm Cray m’@%r;s t
Pseudononas sp.( n# (:yoorgam sm;,( \I%?-fi dobactueri um s(p‘)’q.tmn"i croobggani srrisw )and 25
Lact obaci | tysaBputniepodngani sieut 10% (vl dreotaerutentodi et prent
conposition conprises at |east three of ci Ll oSP i crqor nj °
Pseudononas®%p. (") cridor ﬁaﬂPE_msl,%Bi F"i’td)o'baéBsgPlku%%sﬁp. (Vgnmcrégr Sg)%)?jfnsrr:fzgnd
Lact obagi | I(H\S_ﬁpabghcgr QQRJaANtSNBo 3Msua pref ewted etbodi e, (whe to

conposition conprises allfourspeci esof m croorgani sns:; Baci)lus sp.
2011/ 1191129®ItSGZ@llVWOllBahPé?oérléanﬁ%,t%eéﬁ@%ngggp. 4H r’oo%@%l\fﬁgsrrs,

m o1 oor gankeie, Wi honeoF SePeptoycller “2oU% arbor bant ame grotT %!
o T O ot rt 21 ot anl oot oach ) hocene T rothe
mi cr oor gan?b%%%ﬁdih\%ﬁéesg‘%rﬁl%(%reg]zng%g?\%ﬁg%%é?? n%%gg% %?: {ler#:’;s)l.oabom
m croofganisgs, .and Lactobaei Idus $Pe), about 18% (wt) to about 22%
(wt), about 19% (wt) to about 22% (wt), about 20% (wt) to
about 22% (wt), or about 21% (wt) to -about 22% (wt).
Advantageously, the reduced moisture content promotes
efficient conversion of the organic waste to organic
15 fertilizer by the microorganisms because some of the
microorganisms are more effective in converting the

organic waste at reduced moisture contents.

Typically, the organic waste is also—heated to about

80°C to about 175°C, about 90°C to about 175°C, about 100°C

20 to about 175°C, about 110°C to about 175°C, about 120°C to
about 175°C, about 130°C to about 175°C, about 140°C .to
about 175°C, about 150°C to about 175°C, about 160°C to
about 175°C, about 170°C to about 175°C, about 80°C to about
170°C, about 80°C to about 160°C, about 80°C to about 150°C,

25 about 80°C to about 140°C, about 80°C to about 130°C, about
80°C to about 120°C, about 80°C to about 110°C,vabout go°C

to about 100°C, about 80°C to about 90°C, about 906C to
about 160°C, about 100°C to about 150°C, about 110°C to

about 140°C, or about 120°C to about 130°C to remove
30 unwanted microorganisms such as Shigella sSp.

microorganisms and Salmonella sp. microorganisms from the
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organic fertilizer produced by the disclosed process. Such
additives may be,. for example, carbon sources such as ash,

saw dust, dried leaves, wood shavings, and the like.
The organic waste, or mixture of organic wastes, 1is
15 typically cooled to about 35°C to about 75°C, about 40°C to
about 75°C, about 45°C to about 75°C, about 50°C to about
75°C, about 55°C to about 75°C,. about 60°C to about 75°C,
about 65°C to about 75°C, about 70°C to about 75°C, about
35°C to about 70°C, about 35°C to about 65°C, about 35°C to
20 about 60°C, about 35°C to about 55°C, about 35°C to about

50°C, about 35°C to about 45°C, or about 35°C to about 40°C
prior to seeding with the selected microorganisms.

Preferably, the organic waste, or mixture of organic
wastes, 1is cooled to about 50°C to about 65°C, about 51°C
25 to about 65°C, about 52°C to about 65°C, about 53°C to about
65°C, about 54°C to about 65°C, about 55°C to about 65°C,
about 56°C to about 65°C, about 57°C to about 65°C, about
58°C to about 65°C, about 59°C to about 65°C, about 60°C to
about 65°C, about 61°C to about 65°C, about 62°C to about

30 65°C, about 63°C to about 65°C, about 64°C to about 65°C,
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conpri seabout 5% vol )t oabout 50% wi th The may (vol) m croorgani sns, about 10
% (vol) to about 50 % (vol) m croorgani sns, about 15
WO 2011/119112 PCT/SG2011/000113

about 55°C to about 64°C, about 55°C to about 63°C, about
55°C to about 62°C, about 55°C to about 61°C, about 55°C to
about 60°C, about 55°C to about 59°C, about 55°C to about

58°C, about 55°C to about 57°C, or about 55°C to about 56°C.
5 Once the organic waste, or mixture of organic wastes, 1is
seeded with the selected microorganisms, the conditions
within the treatment zone may be controlled and monitored
so that the conditions may be maintained at an optimum
required for enhancing conversion of the organic waste to

10 organic fertilizer. The conditions to be nmnitdred may
include moisture, temperature, aeration,_nutrient supply,
and pH. The optimal values for such conditions typicaliy
depend on the selection of microorganisms in the
microorganism composition.

15 In one embodiment, no pH control 1is applied and the
process is allowed to proceed at the pH value of the
organic waste(s) used. Typically, the pH of the organic
waste is about 3 to about 10, about 4 to about 10, about 5
to about 10, about 6 to about 10, about 7 to about 10,

20 about 8 to about 10, about 9 to about 10[ about 3 to about
9, about 3 to about 8, about 3 to about 7, about 3 to
about 6, about 3 to about 5, or about 3 to about 4; For
example, the pH of EFB is about 6, the pH of citrus peelé
is about 4, and the pH of chicken manure is about 9.

25 ' In another embodiment, the pH is controlled at values
of about 3 to about 10, about 4 to about 10, about 5 to
about 10, about 6 to about 10, about 7 to about 10, about
8 to about 10, about 9 to about 10, about 3 to about 9,
about 3 to about 8, about 3 to about 7, about 3 to about

30 6, about 3 to about 5, or about 3 to about 4. Control of

pH may be applied, for example, by adding an appropriate
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% (vol) to about 50 % (vol) 15 microorganisms, about 20 % (vol) to about 50
% (vol ) m croorganisnmns,

WO 2011/119112 PCT/SG2011/000113

pH buffer such as a phosphate buffer, an acetate buffer, a
Tris buffer, and the like.
The microorganisms useful in the disclosed process
are those that are capable of degrading carbon compounds
5 or fixing nitrogen compounds. Advantageously, mixed
cultures of the microorganisms are used in order to obtain
a broad spectrum of degradation or fixation.
In one embodiment, there is provided a composition
comprising at least one of Bacillus sp. microorganisms,
10 Pseudomonas sp. microorganisms, Bifidobacterium sp.

microorganisms, and Lactobacillus sp. microorganisms.

In another  embodiment, there 1s ©provided a
composition comprising one or more microorganisms from at
least three of the following microorganism species:

15 Bacillus sp-. microorganisms, Pseudomonas sp.
microorganisms, Bifidobacterium sp. microorganisms, and

Lactobacillus sp. microorganisms.

In vyet another embodiment, there is provided a
composition comprising one -Oor more microorganisms from

20 each of the following microorganism species: Bacillus sp.
microorganisms, Pseudomonas sp. microorganisms,
Bifidobacterium sp. microorganisms, and Lactobacillus sp.

microorganisms.

The Bacillus sp. microorganisms are preferably

25 selected from the -group consisting of Bacillus pumilus,
Bacillus stearothermophilus, Bacillus brevisg Bacillus
cereus, Bacillus subtilis, Bacillus sphearieus, = and
Bacillus licheniformis. The Pseudomonas sp. microorganisms

are preferably selected from the group consisting of

30 Pseudomonas alcaligenes and Pseudomonas marinoglutinosa,
the Bifidobacterium sp. 1is preferably Bifidobacterium

thermophilus, and the Lactobacillus sp. microorganisms are

17



about 25 % (vol) to about 50 % (vol) mcroorganisns, about 30 % (vol) to
about 50 % (vol)
WO 2011/119112 PCT/SG2011/000113

preferably selected from the group consisting = of
Lactobacillus casei, Lactobacillus planatarum, and

Lactobacillus fermentus.

The composition may further comprise one or more

5 microorganisms selected from the group consisting of
Streptomyces sp. microorganisms and Corynebacterium sp.
microorganisms. A preferred Streptomyces sp. microorganism

is Streptomyces pactum, while a preferred Corynebacterium

sp. microorganism is Corynebacterium striatum.

10 The composition may comprise a single species of
microorganisms, for example one of  Bacillus sp.
microorganisms, Pseudomonas sp. microorganisms,

Bifidobacterium sp. miéroorganisms, or Lactobacillus sp.
microorganisms, with one or Dboth of Streptomyces sp.
15 microorganisms or Corynebacterium sp. microorganisms.
Alternatively, the composition may comprise more than one
species of microorganisms selected from Bacillus sp.
microorganisms, Pseudomonas sp. microorganisms,
Bifidobacterium sp. microorganisms, and Lactobacillus sp.
20 microorganisms, with one or both of Streptomyces sp.

microorganisms or Corynebacterium sp. microorganisms.

In another embodiment, the composition comprises at
least two of Bacillus sp. microorganisms, Pseudomonas sp.
microorganisms, Bifidobacterium sp. microorganisms, and

25 Lactobacillus sp. microorganisms.

In another embodiment, the composition comprises at
least three of Bacillus sp. microorganisms, Pseudomonas
sp. microorganisms, Bifidobacterium sp. microorganisms,

and Lactobacillus sp. microorganisms.

30 In a preferred embodiment, the composition comprises

all four species of microorganisms: Bacillus sp.
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microorganisms, Pseudomonas sp. ~ microorganisms,
Bifidobacterium sp. microorganisms, and Lactobacillus sp.
microorganisms, - with one of Streptomyces sp.
microorganisms or Corynebacterium sp. microorganisms. In
a more preferred embodiment, the composition comprises all
four species of microorganisms: Bacillus sp.
microorganisms, Pseudomonas sSp. microorganisms,
Bifidobacterium sp. microorganisms, and Lactobacillus sp.
microorganisms, with both of Streptomyces sp.
microorganisms and Corynebacterium sp. microorganisms. In
a most preferred embodiment, thé composition comprises
Streptomyces pactum, Corynebacterium striatum, Bacillus
pumilus, Bacillus stearothermophilus, Bacillus brevis,
Bacillus cereus, Bacillus subtilis, Bacillus sphearieus,
Bacillus licheniformis, Pseudomonas alcaligenes,
Pseudomonas marinoglutinosa, Bifidobacterium thermophilus,
Lactobacillus casei, Lactobacillus planadtarum and

Lactobacillus fermentus.

In another embodiment, the composition comprises one,
two, three, four, or more microorganisms from Bacillus sp.

microorganisms.

In another embodiment, the composition comprises one,
two, three, four, or more microorganisms from Pseudomonas

sp. microorganisms.

In one embodiment, the composition comprises one,
two, three, four, or more microorganisms from

Bifidobacterium sp. microorganisms.

In one embodiment, the composition comprises one,
two, three, four, or more microorganisms from

Lactobacillus sp. microorganisms.
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In one embodiment, the composition comprises one,
two, three, four, or more microorganisms from Streptomyces

sp. microorganisms.

In one embodiment, the composition comprises one,

two, three, four, or more microorganisms from

Corynebacterium sp. microorganisms.

The selection of the microorganisms may be dependent

on the type of organic waste that is to be treated.

The selected microorganisms may be combined with

other additives to form the microorganism solution. The

microorganism content of the microorganism solution may

comprise about 5 % (vol) to about 50 % (vol)
microorganisms, about 10 % (vol) to about 50 3% (vol)
microorganisms, about 15 % (vol) to about 50 % (vol)
microorganisms, about 20 % (vol) to about 50 % (vol)
" microorganisms, about 25 % (vol) to about 50 %  (vol)
microorganisms, about 30 % (vol) to about 50 % (vol)
microorganisms, about 35 % (vol) to about 50 % (vol)
microorganisms, about 40 % (vol) to about 50 % (vol)
microorganisms, about 45 % (vol) to about 50 % (vol)
microorganisms, about 5 % (vol) to about 40 % (vol)
microorganisms, about 5 % (vol) to about 30 % (vol)
microorganisms, about 5 % (vol) to about 20 % (vol)
microorganisms, or about 5 % (vol) to about 15 % (vol)

microorganisms in a microorganism culture. In a preferred

embodiment, the microorganism content of the microorganism
solution comprises about 10 % (vol) to about 20 % (vol).
The microorganism solution may further comprise

additives and nutrients for the microorganisms that are

useful for promoting growth of the microorganisms and

enhancing their degradation or nitrogen fixation activity
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on the organic waste to thereby enhance the efficacy and

efficiency of the disclosed process. The additives may
include biological <catalysts (such as oxygenases and
monooxygenases), buffers (such as phosphate buffer),

diluents and surfactants (such as sorbitan, polysorbates,
sorbitan esters and polyxamers). Examples of nutrients .
typically included in the microorganism solution - to
enhance microbial growth and degradation activity include
carbohydrates (such as glucose, fructose, maltose,
sucrose, and starch); other carbon sources (such as
mannitol, sorbitol and glycerol); nitrogen sources (such
as urea, ammonium salts, amino acids or crude proteins,
yeast extract, peptone, casein hydrolySates and rice bran
extracts); and inorganic compounds (such as magnesium
sulfate, sodium phosphate, potassium phosphate, sodium

chloride, calcium chloride and ammonium nitrate).

The microorganism solution 1is preferably kept cool
under refrigeration until just before application to the
organic waste. In some embodiments, the microorganism
solution may be kept at room temperature (i.e. at about

25°C) for up to about 4 hours.

Alternatively, the microorganisms may be recovered by
centrifugation, mixed with a protective agent or fillers
such as calcium carbonate, corn grits, corn flour,
defatted rice bran, wheat bran, skim milk powder, and the
like, and then freeze-dried in vacuo. The resulting
powder of the microorganisms can be re-suspended, mixed or
dissolved in a suitable solvent prior to use.
Advantageously, the powder form of dry microorganisms is
more stable, and can withstand long periods of storage and
facilitates handling and transport. The microorganism

powder can further be processed into pellets or granules.
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(vol) to about 20 % (vol) microorganisms, orabout 5 %vol) to about 15 %
(vol) 25 mcroorganisns in a mcroorganismculture.ln a preferred
WO 2011/119112 PCT/SG2011/000113

The microorganism powder may contain from about 1 x

10'° viable microorganisms per gram of powder to about 15 x

10° viable microorganisms per gram of powder, from about 1

x 10° viable microorganisms per gram of powder to about 14

5 x 10%° viable microorganisms per gram of powder, from
about 1 x 10%° viable microorganisms per gram of powder to
about 13 x 10'° viable microorganisms per gram of powder,
from about 1 x 10*° viable microorganisms per gram of
powder to about 12 x 10'° viable microorganisms per gram of

10 powder, from about 1 x 10'° viable microorganisms per gram
of powder to about 11 x 10'° viable microorganisms per gram

of powder, from about 1 x 101° viable microorganisms per
gram of powder to about 10 x 10° viable microorganisms per
gram of powder, from about 1 x 10'% viable microorganisms

15 per gram of powder to about 9 x 10'° viable microorganisms
per gram of powder, from about 1 - x 10'° viable
microorganisms per gram of powder to about 8 x 10'° viable
microorganisms per gram of powder, from about 1 x 1010
viable microorganisms per gram of powder to about 7 x 1010

20 viable microorganisms per gram of powder, from about 1 x
10*° viable microorganisms per gram of powder to about 6 x

10%° viable microorganisms per gram of powder, from about 1

x 10%° viable microorganisms per gram of powder to about 5

x 10'° viable microorganisms per gram of powder, from about

25 lrx.1010 viable microorganisms per gram of powder to about
4 x 10'° viable microorganisms per gram of powder, from
about 1 x 10%° viable microorganisms per gram of powder to
about 3 x 10%° viable microorganismsvper_gram ofvpoWder,
from about 1 x 10'° viable microorganisms per gram of

30 powder to about 2 x 10*% viable microorganisms per gram of
powder, from about 2 x 10!% viable microorganisms per gram

of powder to about 15 x 10'% viable microorganisms per gram

of powder, from about 3 x 10'° viable microorganisms per
p
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about 1 X gpout 15 x 10'° viable microorganisms per gram of powder,
from about 11 x 10'° viable microorganisms per gram of
powder to about 15 x 10'° viable microorganisms per gram of
powder, from about 12 x 10%° viable microorganisms per gram

20 of powder to about 15 x 10!° viable microorganisms per gram
of powder, from about 13 x 10'% viable microorganisms per
gram of powder to about 15 x 10*° viable microorganisms per
gram of powder, or from about 14 X 101%  viable
microorganisms per gram of powder to about 15 x 10'° viable

25 microorganisms per gram of powder. In one embodiment, the
microorganism powder contains from about 2 x iOlO‘viable

microorganisms per gram of powder to about 6 x 10'° viable

microorganisms per gram of powder.

Upon application to the organic waste, the mixture of

. 30 organic waste and microorganisms is treated for about 0.5
h to about 4 h, about 1 h to about 4 h, about 1.5 h to

about 4 h, about 2 h to about 4 h, about 2.5 h to about 4
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m cr oor gani 6¢@Chas t EBat €3PSt AR °5 APPBTapolt® 45‘]%&%%&& T ﬁ)ut%o%about

4 h, about ‘thSaBoh(l)_ aibé),Ut aBolle about 2pButo Bboukpduh, ,8ab@d>lt aBobth X about
) about 9 to about 12, about 10 to about 12, about 11 to
30 about 12, about 5 to about 11, about 5 to about 10, about
5 to about 9, about' 5 to about 8, about 5 to about 7, or

about 5 to about 6. Advantageously, a higher NPK value
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WO 2011/ 119112PCT/ SG2011/ 000113 h, about 3 h to about 4 h, about 3.5 h to
about 4 h, about 0.5 h to about 3.5 h, about 0.5 h to about 3 h, about 0.5
h to abouwo2ofi/h911about 0.5 h to about 2 h, about 0.5 hptwe/sgheutoodid h, or
about 0.5 h to about 1 h. In one 5 enbodinent, the mxture is treated for
about 2 h. The process may further conprise the step of aerating the
organi c waste, for exanple by punping in air fromair conpressors during
the treatnment. The air nmay be provided continuously during the treatnent,
or may be preulded i) pemadi caffgcatver dieng itld zerpren déhetnmianedesegicne.
For exanple, the air nmay he .punped in for, about 10 mn t bout 30 mn,
about 10 nmitAorGtapehit f%tﬁﬁr},ze botf f@quc}rzﬂﬁjou%ol%em H,Segbo Ego%og]eto
about 30 M@ ARAML 20o0pArte abow BOr#inizsf 0pRedntora abomr t 9pk0 M n
to 30 15 mn, about 10 min to about 20 mn, about 10 min to about 15 mn,
about 15 mwalalsout B0 mirgansc disounl L2gar whdut a3 igher AWK pvaped £A again
for about mn to about 30 _m 10..m - ] - 10
mnto bo%?lefﬁ%r%rﬁ, Hoout Cf§tmggf%§%§%8utt%pmgﬁ, a%fglga%lgcﬁt %gttlggg%%ut 20
30 min. Inware enhegicrempx thgwai.r is punped in for about 10 min, stopped
for about 20 mn, and punped in again for aboui 10 m n. The phocess
may be al | oned P3tSrEddedstlor LpefiBUlbrNePHRlYnt thSt MFIKHE BVt RE
conpounds gr ad nvert r gaghe he targethd eyebanker
exanpl e, ttﬁglgﬁgggsggng%(ﬁéee%lﬁl g\%ggqt o%?ogg\g ﬁﬁrﬁ I% t he NPK val Ee reaches
the target waewel f abduteB tt® abostit2blaboande t foabose 125 abeani? to

about , ouyt. .8 to about 12, about 9 t.o about 12, abqut 10 t baut, 12,
about iﬁ t%beé(u?l&t}&l?tr‘l T Ldbut 5 Ciocgwaebrosu]’toril,ln%%o%ter ltaolzaegdut % 8éli\)]out 5
to about 9,rzahoutod 40 GhoiHi S waboutid tgpabauly7hign aheutnbuteabheut 6.
Advant ageously, a higher NPK value WD 2011/119112PCT/SG2011/000113 results
in a nore &ofeckFe d%or fiemtidad geF t hat REQESer Papbint I6PFr t iAS z&hSi s
required t t e : dd. i LLzepshavin
Moo - NP R, b T o o s T P e o Nk vl s foog™™'
t her ef ore medmceaskt £edhectbiows t Banlartor ghnint &Il | dgpending o1 omee NPK
val ue. Al ternativel or sjmultaneousl t proces be | owed
to proteed TS h‘éaﬁ:?\l(%/}it i S ?%er&wgam?%é’f/\?ags]f'e igﬁl?ee%ﬁr%%/jl% ghe
suitable range foriyse asrenganic £l kerddddaers Rddrt te:gonver sbenti nto
fertilizer, the CNratio of an organic waste is typically high and _
unsui t abl e ¥orl ,usebast f érdi iz erbeBt pPoidre AN éﬁéwtth?. 2R0¢he 3€dAver sion

process regehes MRLUTLL Y, e Gorabl.q BBy heyedieed fromabeyt 18051 to
about 20: 1 dependi'ng on ‘? e 15 organi'¢ waste(s) used as raw naterial.
Pref erabl y,addhe GWN Iratalsous teduced tboatr &ige ofalaboutlB: 1 to about 30: 1,

about 6;1 to about 30:1, about 7:1 to _abqut 30:1, out _8:1 to, abaut 30:1,
9:1 to?%bowt?:30: 1a}bodﬁ%ujc3ig: §0t 8b885ut3%38:’1,a:i%?db]tutla§:1flt?oaBBBEt lggotll .
about 12:1 $0,abou. 205 39hdutabout , 13pbt0 @bautt 30adeuabout 114:abote about

30:1, about 15:1 to about 30:1, about 16:1 to about 30:1, about 17:1 to

about 30: 1,17aHouto 18bduto 38sdut Fmu hbolt tegabaud about, 3@beutaBdut 20: 1

to about 3Q: 1, about 1t ut, ~30: a 22;4.10 30; 1, about

23:1 to abgﬁi %ﬁ@ugo: f]dbo%?ggg:%ofg ;B%u?&%%gi,3%b%ht%%%g% to” about 30:1,

about 26: 1 dpwabai: BO: dpoabopl: 27td tadcalolio 30 lzbabioul 3 28: tot abalbdut

30:1, about_29:1 to about 30:1, about 5:1 to about_29:1, about 5:%.30 about
X

28: 1, about3&G: 1 taPUHoutd 2Y: §° FPSUE 50F o BBt 26 4, tabshPvs: £o%¢d  about

25:1, 30 ahgiit,5:dsip ahoytoad: Bo:abouwsitl A0 Bbayt 283ud, 38hout aBoltt 0
about 22:1, about 5:1 to about 21:1, about 5:1 to about 20:1, about 5:1 to
about 19: 1,2&Houto koo 3bolt dlgout aboltts: préta%aﬂrlabﬂ?}lta@(i&t t® 1 to

about 16:1’<‘;1bout 29:1, about 5:1 to about 28:1, about 5:1 to about
27:1, about 5:1 to about 26:1, about 5:1 to about 25:1,

30 about 5:1 to about 24:1, about 5:1 to about 23:1, about

5:1 to about 22:1, about 5:1 to about 21:1, about 5:1 to

about 20:1, about 5:1 to-about 19:1, about 5:1 to about

18:1, about 5:1 to about 17:1, about 5:1 to about 16:1,
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WO 2011/ 119112PCT/ SG2011/ 000113 about 5:1 to about 15:1, about 5:1 to about
14:1, about 5:1 to about 13:1, about 5:1 to about 12:1, about 5:1 to about
11: 1, abodo 28111119092about 10: 1, about 5:1 to about 9:1, REHHG26L1D09183 about
8:1, about 5:1 to about 7:1, about 5 5:1 to about 6:1, about 10:1 to about
25:1, about 10:1 to about 20:1, about 10:1 to about 15:1, about 15:1 to
about 25:1, about 15:1 to about 20:1, or about 20:1 to about 25:1. In one
enbodi ment, the CNratio is reduced to a range of about 15:1 to about
20: 1. 10Thebbueatheht tperibottr efui ¥ edakaytdépdndt @n abagtorks? shchaB8uEhe
initial NPK Level and/or.C. N ratio, of. the or ' ste t teeated, the
type and cgﬁ&eﬁf?a$?%%to%g}az ﬁ%@?goﬁﬁékigﬁsgﬁggg,%gﬁ ’tﬁgxgﬁéa%hgn?g

condi ti ons sappki et i n, t ABoptocess. tdypbeakl! y1,0 t1he &beat nentl pesi adodd is at

| east about 18 h. Hence, the treatnent period nay be for ex?ngle gbout 18 h
to about 3§:R, @pewt £9lh o st Bolh,aRMButS2h HotdPaBbul F 30 APCHbout 21

h to abgut 53Q h, 2.t ut 39 Ro aeute 234 toahout 18071 heoabout
24 h togabgu? gﬁ)%§9a.%u%'25 %b?gga%out 38 h, about 20 26 h to about 30 h,
about 27 habeouabdt: 130 dhowbol®: P8th tboabout>:30 Wbabout> 2D hot ebabdut 30

h, about 18 h_to about , about 1 o about 28 oyt .18 h. to,about
27 h, about®t8'h & O%Boﬁg’QG'ﬂ? 3%88? ?§5ﬁ11005b0 ()n% %B'gbéﬁ% ngﬁtto
about 24 hpsahout1]8 et ocbioimedse ), tabout: 125r38ib tis abedtic2d o akout 18
h to about 21 h, about 18 h to about 20 h, or about -18 h to about 19 h.In

one enbodi memget lod Ebeattmddt: Ipdoi gpovs afcdt- 22 h.  Advant ageously, the
desi red,NPK val of t t esy C. N rat] about
90 e t§%§%$F£% e??ggiﬁ$ﬁﬁ¥ﬁ%§2§ag ?gﬁ% d &% @%FQO?E

5:1 to about 30:1 730 € acnieve about 30

Wier e t he tsiedt neat ey i oditsapr oirigédyvetlheapd bces< :Mayrebnpricse the step
of dosing the organic waste with a Wﬁ 2011/119112P§g/8€201%/0 0113

M cr oor ganiosiBeSGH MRS THe B cr ot g shiS ot P oRHa§OBESBhE A3 R&s been

prepared frou ali-G'RQNIsHD Pewder asndesehebed raBeventAdvantageousl v,
t he dosi ng pronotes maintenance of the m croorgani sm popul ati on during the

5 prol ongedppldéatcnein pbei gdocess. TupdaeléibodinfentreatecosPRgirs
undertaken .in dosi ng reqi.ne . .of ,appl yi m Gr.Qor i | Ut ] t he
@gmagf%f%bog?a% -a%gﬁthl% h eﬂge{y%g@h’ & £HB 10 #%fggﬁ Ba&

or gani very t'o "about "eve out eve t 0" about
every 5 h, pabofbr evgt¥pdeh dmwabous 10 tevesayobt h30akout abwety 13 hht doabout

every 4 h, or about every 2 h to about every 3 h

. The dosj i :
under t aken 3R the3 Yt er#heizt HAsBdtEn 28Qh Pictor sak%fgut( ﬁ%i ?}gegg%ﬁgu%ad;'

the type ofyprganc,ywasi£ orheabbeat ed, wthapncen rationapbucospounds in
the organic waste to be 15 degraded or converted, the tine period within
whi ch treatatentt i1 tlo be ebopteB8dhandbolé @dndente azbhowt o0t he about

m croopgani s 0t S04 20 about 27 h to about.30 h, about 28 h

to about 30 h, about 29 h to about 30 h, about 18 h to
about 29 h, about 18 h to about 28 h, about 18 h to about
27 h, about 18 h to about 26 h, about 18 h to about 25 hy,
about 18 h to about 24 h, about 18 h to about 23 h, about
25 18 h to about 22 h, about 18 h to about 21 h, about 18 h
to about 20 h, or about 18 h to about 19 h. In one
embodiment, the treatment period is about 22 h.
Advantageously,vthe desired NPK value of about 5 to ébout
12 and the desired C:N ratio of about 5:1 to about 30:1
30v may be achieved in about 18 h to about 30 h.

Where the treatment period is prolonged, the process

may comprise the step of dosing the organic waste with a
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After treatnment of the organic waste, the treated organic waste product is
typically left to cool for about 20 2 h to about 6 h, about 3 h to about 6
h, about WOROtIN1&aBAuUt 6 h, about 5 h to about 6 h, aboutCZ/SEG2013/0a0Ja8it 5 h,
about 2 h to about 4 h, about 2 h to about 3 h, about 3 h to about 5 h, or
about 3 h to about 4 h. Cooling may be effected by sparging air to the
treated organic waste. 25The cool ed organic waste is then typically all owed
to age for about 1 day to about 5 days, 2 days to about 5 days, 3 days to
about 5 days,cobadgpsitsm avdutt B rdaysTheaibpiucrdodayniomnapobut fogapsy &6out 1

day to about 3 days,, or about 1 day t.o _about 2 days, to for n.organi c 30
fertilizer o&eodﬂk%t pkﬁ?%rg?%nbgirﬁaaéggka%é)& 3 nm%%%o%ﬂ%%nlﬁ%%swggg %gol ed
or gani ¢ wasiegdrSRld owedvieQ age abigan?adaysslyWWO the dosing promotes

2011/ 119112PCT/ SG2011/ 000113 ~I'n one enbodiment, there is provided an
organi ¢ f eMJUtARANEEpPILsi RS arfbt HRMT $2bSt e RARP B Yt 64€d "GonpeSi ti on.

In one enb q,rﬁrélt 4 h IR . dedha kit conprising 5 a mcroorgani sm
conposi ti o% as def | negrre(;above, %n instructions for contacting the :
conposi tion w t Hranooegasmicoaviarsé et unddre caolodiitigonsst curade Femlsen pant | p

convert the, organic waste té orgﬁnlc fertilizer. The ki(tEL gaé fucrth%él

conpri se oM 9o 8908 (A eEPBFY AU r i UMY Hht PRedTabBve R o "8fthance
the growt h pigddhie M££00r gBRLEMevidt B goRROSibo@N. ekBrone empodiarpt, one
or nore conpositions of mcroorganisns may be provided in a kit. The
di scl osed FrsEess3 nhy tse @bpiduce@eriyn . Bystedauds eVeeY oded he? eBROUThe
syste y GO ise. stikring 5,.fqr. mxi gani t a

di scl (r%g‘rg é%’r?p Si i%h Fr%)o(lg[at rere%%%n% go%eo. rTAl'tﬁéeﬁlés;’t ?{r)?? gqm}{;’n\é\@%rngpgbl y
conpri se atevergst 2 whh arts |lasadted atedyf f8rent heThht sdakong tkegime

| ongi tudi nal axis of the treatnent zongn, wherein the at_|least two %ms of

the stirri MPIREEAKE TR RRdFEFEF™# RS 56SERe Wert®i of 2T HRL T r 88t MBfit

zone. The anm: Qferdthel $d 11 EAE dRYobgaRl cany stRane Oke JeerBEEY,t hat
ensures that the organic waste and di scl osed conposition disposed at the

bottom of tte tewaterentatzone af ecomppdngsand weld qrHgedl witdhsthetor §&nic
wast e d dj sclosed canposition 25 disposed. t of .the_treatnent
zone, gﬁd t ea?trat(flee Mt ure can ac iev%pef heg%jrgési régrg‘gﬁpe{dékﬁ?g, Qr{glas ure
content andraeratdran 1evied . bEocoawaapkd, anfie @rascamyeber gt aedof the
rectangul ar, square, U shaped, inverted U shaped, L-shaped, T-shaped, ”
symet ri camicFapResndisss 10 the ssd Wrqifed, helical, propel | er-shaped, or

notch-shaped.  arrer TRESYRERM MY &R0 GOBRNLISE heats g v¥RANS rbakcheating
the organic waste I1n the pre-treatnent step’to WO

2011/ 119112RPQHNSE204Y 1300113 dec ohs aypatre 1dy rlerfdv et uneeer efor about
n1cr0058anb§m§ %g about 6 h, about 3 h to about 6 h, about 4 h to

about 6 h, about 5 h to about 6 h, about 2 h to about 5 h,
about 2 h to about 4 h, about 2 h to about 3 h, about 3 h
to about 5 h, or about 3 h to about 4 h. Cooling may be

effected by sparging air to the treated organic waste.

25 The cooled organic waste is then typically allowed to
age for about 1 day to about 5 days, 2 days to about 5
days, 3 days to about 5 days, 4 days to about 5 days,
about 1 day to about 4 days, about 1 day to about 3 days,
or about 1 day to about 2 days, to form an organic

- 30 fertilizer ©product prior to being packaged. In one
embodiment, the cooled organic waste is allowed to age for

2 days.
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descri bed above. The heating nmeans may be any heat source that is capable
of heating the organic waste |located in the treatnment zone. The heati ng
means nmaywoQupriisazone or 5 nore el ectrical heating el eremtssoQro@ng or
nore heat exchangers, through which, for exanple, heating oil is
circulated. The heating nmeans may al so conprise electric or gas heaters, or
jets or hot air which can be directed specifically at the treatnent zone.
The heating neans may 10 al so be a waste heat source, a solar heat source
or a geot her mal IheabnsouenbodExenpl, ar yheast eikeaprevideds #ncl adeanige

gases from_gas .turbines in | ant d inci t , f
Chom cal A xELArRlr oFeaPT DbRdt [Bh 59 et 8RG8t T1om bt REFCTRAGaLri ol

processes. cLaph¥RitGakl.y, the heating neans is capable of heating the
organi c waste to about 80C to about 175C, about 90C to about 175C, about

100C to about 1%73C, @bt HLOe 40 ahate Li/SG r&Poskd 12061 £ 0cakput s148C,
about 130C to about 175C, about 140C to about 175C, about 150C to 20 about

175C, about 160C-trocapanism75Comgsmit Ur0C 86 abdefingdc, adoC.0 abbdt -
110G 20C Lo Jhath 1905 20 2,800 )30C, £0C 4 Bl 440G £0C L. sbou
about 90C. 2%Ehe cSYaias Mayddtir EbRA1i€OBRET 8@ atCandddly peanbyt aonvert
the organic waste to‘ organic fertilizer. The kit may
further comprise one or more additives or nutrients as
10 defined above to enhance the growth of the microorganisms
in the compdsition. In one embodiment, one or more

compositions of microorganisms may be provided in a kit.

The disclosed process may be conducted in a system as
disclosed herein. The system may comprise stirring means

15 for mixing an organic waste and a disclosed composition in
a treatment zone. The stirring means preferably comprise

at least two arms located at different heights along the
longitudinal axis of the treatment zone, wherein the at
least two arms of the stirring means extend radially from

20 the center of the treatment zone. The arﬁs of the stirring
means may be of any shape or geometry that ensures that

the organic waste and disclosed composition disposed at

the bottom of the treatment zone are rapidly and well
mixed with the organic waste and disclosed composition

25 disposed at the top of the treatment zone, and that the
mixture can achieve the desired temperature, moisture
content and aeration level. For example, the arms may be
curved, rectangular, square, U-shaped, inverted U-shaped,
L-shaped, T-shaped, symmetrical, asymmetrical, flat,

30 angled, helical, propeller-shaped, or notch-shaped.

The system may also comprise heating means for

heating the organic waste in the pre-treatment step to
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reduce the tenperature of the organic waste after the pretreatnent heating
step so as not to kill the mcroorganisns in the conposition that is to be
added to Wheotyigarizc waste to treat the organi c waste. TPEESGCEV00¢I130 nmeans
may be a stream of cold nitrogen gas. Typically, the cooling nmeans is
capabl e of reducing the tenperature of WD 2011/119112PCT/ SG2011/000113 the
organi c waste to about 35C to about 75C, about 40C to about 75C, about 45C
to about 75C, about 50C to about 75C, about 55C to about 75C, about 60C to
about 75C, dalboutta65Catte about 75SpowbouturFE@ ey aboucrpsCgaahems 5 88C to
about 70C, about..35C to _abo 65C, _about 35C to _abqut 60C, u to
about 55C, d&ﬁ&&tlb§€c#&Va?aoﬂﬁh%o?fagb%%tm%%fbst ST %Yc,h%?ga%g?g%c to
about 40C. that ifaehpsystersimayechtihferhke eaghppedwaisth adenpetature
control unit to maintain the treatnent zone at 10 the required treatnent

t enper at ur &hendirgaimerdord et - mEaRsNEBE LREI ACANS MEY HEOMRI SIre"fefél of

Lhe organi ¢ Nastg)ateaisuhtabl el gyelefaloddoat gentonl e igani poueste; a
dryer, typically an air dryer, to dry the organi c waste prior to belng

m xed wi t hetla@ amiceregr gahrsoght avltisrtove £ exremplapi stapteidg omitlheier gani ¢
wast e and achi eve a desirabl e noisture content; .aerati on neans fogFaer ating

the treat meRt FdRE SGur | TRF t PEAEIBAL TR he oY ganice WeldtR:13F cSREFSF Lani t

for controlinghd heestérs] ngrmans deatdngaieansichenmel abdr ai¢eptedl
unit, noisture control neans or 20 aeration nmeans; and a grinder for
reduci ng t bpeoridaniad lwastte tle atsaptapne panei-cllhssiheatIHe Bedundmay

parti ¢ gs My be passed.Lhroyah @ sheve! o sepaiate Q. theupaL! igl e
havi ng” unsuitabl @ sizes iléTetarning. baratl cles havi ng e desirable
Si zes. The prcitihelres 125 et Ngsdlrecdlesi Ixadmhel ay t | ¢hese si zest magobecssor ed

in an organi c _waste container prior to beig}g channel ed into {he t r eat.ment

zone by a f&&d&de vhitg a8§ehe [1P8r BEnbrEPiBeR oAle ¥ HelR12RH: 8PEcl osed

process, CcQuRQ$Jt i@y Ki th Ak Systere 30 ra-HRg used 494 PrhedHteueyganic
fertilizer fromorganic waste, increase the NPK value of an organic

fertilizer ppe®ti0hl Bl WRCKH &0 1 0001dBherdindushei &l NPEQEE6S66 -an

organi c_waste, increasge th t.assi um val ue_ of rganiLc . fertiljz
reducef%doﬁﬁ/p&f:ag ydrggﬁ?c%/evz%g:tlen,g pIrng\‘?relﬁt Teachi rr‘]fléﬁgf ﬁllf,lt rqe:ar#lsrlq"rggﬁ]e
organi ¢ Wagles Q- LpAUGe WBSELERECWNHhatd OB i ebedesghbRti 00°0f to

Dr awi ngs The acconpanying draw ngs illustrate a. disclosed enbodinent
and serves geuexplabrc t hapbpuicnci pdes o6 theuld divsed psedoertbodi o®nt tolt s
to be understood, however, that the drawi ngs are designed for purposes of
il lustrati edoortd y17a%2, neboas ale¥d ntoi abaft t héSPEm epouit t he0ithvéet i on.

about 175°C, about 140°C to about 175°C, about 150°C to

20 about 175°C, about 160°C to about 175°C, about 170°C to
about 175°C, 80°C to about 170°C, 80°C to about 160°C, 80°C
to about 150°C, 80°C to about 140°C, 80°C to about 130°C,
80°C to about 120°C, 80°C to about 110°C, 80°C to about
100°C, or 80°C to about 90°C.

25 The system may further comprise a cooling means to
reduce the temperature of the organic waste after the pre-
treatment heating step so as not to kili the

" microorganisms 1in the composition that is to be added to
the organic waste to treat the organic waste. The cooling

30 means may be a stream of cold nitrogen gas. Typically, the

cooling means 1is capable of reducing the temperature of
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Fig. 1 shows a schematic diagramof a systemfor 15 treating organic waste
according to one disclosed enbodi nent. Detail ed Description of Draw ngs
20Ref erriw@ 200/BPY2 1, there is shown one enbodi nent of PCASGAIH@POIS2d
system In this enbodi nent, the system 100 conprises an input conveyor belt
102 for transporting an organic waste into a treatnment zone 104 via an
inlet 106. The treatnent zone 104 is placed on a support 107, and is 25
equi pped with heating nmeans 108 and stirring neans 109. The stirring neans

109 has fouheardigakfla, wd00h, t309pand 3199d,td ogpbed atotwoasbhiteratt

hei ghts and extending radially fromthe |ongitudinal axis 111 of the

treat nent zonabb@4. THECst abpithg4 AtGanso aaleowont 34, | eddmnr 076t bp 3bott0 and
a decel erator 110a. The treatnment zone 104 is covered by cover 112, which is

equi pped witSRCan adguput 550 PO 12Pe1Y1 72PET/ St/ 91 1%° caheefor HErt 116
via outlet 114. A control unit g.is also aftached to the_cgyver 112,

Once the ofPFRNitc fmast €9 ;a}P?ﬁﬁséﬁr?eda&?uﬁhZ}q ﬁpJ’[O C%J?R/‘églopgbé t a%@Eti nt o
Lhe treat menczone 104, viaeLn! ghol06s5b8e graanle waste Lafieatadct poabout
5000 byt he "héat'ng neans 108, “and a conposi tion of "sél ected mi croorgani sns

i's added. Theud X§aHe o{pQganse Wast anand M =ProorganSm e@Nposi bhentl
uniformy mxed by stirring neans 109, the rate of stirring being

cont rol | ed slpyct hebdQtneser ddGaledet a4 shegeloer atoorutl B3aC Theaboeat weAt. of the
organic waste is allowed to proceed for 2 h. The treated organi c waste

product is thengempvedyEeam t hea I eatur®iMe rzonpeaf t&fuZdpdd by Wtie, oupput
conveyor belt 116 via tKe outlet 114. 15
temperature control unit to maintain the treatment zone at
10 the required treatment temperature; moisture control means
for maintaining the moisture level of the organic waste at
a suitable level for treatment of the organic waste; a
dryer, typically an air dryer, to dry the organic waste
prior to being mixed with the microorganisms to remove -
15 excess moisture from the organic wasté and achieve a
desirable moisture content; aeration means fbr aerating
the treatment zone during treatment of the organic waste;
a control unit for controlling the stirring meahs, heating
means, temperature control unit, moisture control means or
20 aeratioﬁ means; and a grinder for reducing the organic
waste to a suitable particle size. The ground particles
may be passed through a sieve to separate out the
particles having unsuitable sizes while retaining
particles having the desirable sizes. The particles
25 having the desirable particles sizes may be. stored in an
organic waste container prior to being channeled into the

treatment zone by a feeder, which may be, for example, a

conveyor belt.

The disclosed process, composition, kit and system
30 may be used to produce organic fertilizer from organic

waste, increase the NPK value of an organic fertilizer,
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Exanmpl es (20 Preparation of M croorgani sm Conposition 201 L of nutrient
broth was prepared by m xing 10 g glucose, 8 g yeast extract and 5 g sodi um
chl ori de.WoRe1iUPYIRent broth was then inocul ated with tRETSEREI0813

m croor gani sns: Streptonyces pactum Corynebacteriumstriatum Bacill us
pum | us, Bacillus stearothernmophilus, 25 Bacillus brevis, Bacillus cereus,
Bacillus subtilis, Bacillus sphearieus, Bacillus licheniforms, Pseudononas
al cal i genes, Pseudononas narinogl uti nosa, Bifidobacteriumthernophil us,

Lact obaci | lreslucasethe LacNobastibuf phanatmyammandakaet obagiddamss the

fernmentus. The nutrient 30 broths inocul.ated wi.th Streptonyces pactu
Cor ynebact &GRS afaie gaki ?Pu?rﬁﬁﬁilfsusf%%&éﬁzletfs’ Brree(g%se aull 5%

cereus, Bagiy | usgsphear kaus e, Psgudoanmras 1 c¥On2ayl/ 1£9143PETLSE201£4080113
al cal i genes, Pseudononas marinogl uti nosa, Lactobacillus casei,

Lact obaci | lorgapiisnateatem @¥d regetcsh adisitieu ¢ deamyditi®nver e cul tured at 37C,
while the nutrient broths inoculated with Bacillus stearothernophilus,
Bacillus 5 subtilis, Bacillus licheniforms, and Bifidobacterium

t her nophi lus were cultured at 60C. (B) Analytical Methods 10 NPK Val ues

St andard Kj el dahl's net hoBr{iAFl Deacti5pdiNor gfBPrawsingsed t o deterni ne the
total nitrogen content in the organic fertilizer. Standard acid di gestion
of fertilizer followed by inductively coupled 15 em ssion speg¢troscopy

(1 CP-AES) was udé@ t GIHIPHOINY arftf POt uht LOREEALS i A fELPFIPZEF.  the
organi ¢ pl agRAREC deherdind Neot e O 8N ¢l PRMMESpIes of the

10 disclosed embodiment. It 1s to be understood, however,
that the drawings are  designed for purposes of
illustration only, and not as a definition of the limits

of the invention.

Fig. 1 shows a schematic diagram of a system for
15 treating organic waste according to one disclosed

embodiment.
Detailed Description of Drawings

20 Referring to Fig. 1, there is shown one embodiment of
the disclosed system. In this embodiment, the system 100
comprises an input conveyor belt 102 for transporting an
organic waste into a treatment zone 104 via an inlet 106.
The treatment zone 104 is placed on a support 107, and is

25 equipped with heating means 108 and stirring means 1009.
The stirring means 109 has four arms 10%a, 109b, 109¢ and
109d, 1located at two different heights and extending
radially from the longitudinal axis 111 of the treatment
zone 104. The stirring means are controlled by a motor

30 110 and a decelerator 110a. The treatment zone 104 1is

covered by cover 112, which is equipped with an output
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20The organi c carbon content was determ ned using the standard Loss on
Ignition (LO) nethod. A sanple of the organic waste or organic fertilizer
was wei ghwe 2and1iptig initial wei ght recorded. The sanpl e PGASGRdOQlidiced in
an oven at 350C for 3 hr. The sanple was then cool ed, re- 25 wei ghed, and
its final weight recorded. The organic carbon content was determ ned as
follows: % Organic Carbon = (Loss in weightlnitial Wight) X 100 30The
nitrogen content was determ ned using standard Kjel dahl's nmethod (APHA 4500
Norg B). mnzz@:yb/rlmnrzpcm SGE261bud0@t13l The CAN aeattiro lwasnithehldetier m ned
as follows: C N Rati ?l@:% ani c Carﬂ_l . % Nitrogen 5Exanple 1

Prepar at i o l5P ALGETEF i€z &°ViSto Ci%atw Chi cken Manure Raw chi cken
manur e, dead chi cken and ch| cken feathers were m xed with saw dust, ash,
rice husks, ric@ONSErawe 10TARGAC SHF3WE dFent TIIIRBOTR cBfpdste of B8N
cobs. The iy ntaegylom%yr%o@orﬁm Shel REIGAMC YBSLe 1BixXUIL YRSer

adj usted to 35-60% (wt) for the first 6 h, re-adjusted to and

mai nt ai hed 1at6, 15t RO%dmgagn tdewaatkeris Th@am@d ute vﬂsodteaﬁédctmyloﬁhéSOC
for the first 2 h, after which the 15 m xture was, cool ed t SSC.T e

m cr oor ganlh%té@ﬁpos‘i‘??%ﬁ ad WrepafBd atovecRBECSdd8™t 0 e ﬁie fGFe

After m xinpg 4R MXLune and JALLL0r opl sm{0hr2 br 8kgands pHIPEdahp for
10 min, stopped for 20 mn, and resunmed for another 10"mn to maintain an
aer obi ¢ zonemnorommtsm T@@nmm@scsnma§ ammbﬁ@mly) g g df dry 22thrrand t hen

cooled. Air p ed ntothe 312 aft I hth
treated or&lfr‘?ln(,s V\g@) %&? a1 one to ag rJTn(% e%:la%s CO‘F 5 I%II;I? va ggnd C N
rati osiger a&@trermmednuswgdéda@l@ﬂatyf| qaloamet hods S:QteaQuierﬁbQVB. thB
Exanple 1(a
i (gkganlc waste 1s allowed to proceed for 2 h. The treated
organic waste product is then removed from the treatment

zone after 24 h Dby the output conveyor belt 116 via the

outlet 114.
15
Examples
(A) Preparation of Microorganism Composition
20 1 L of nutrient broth was prepared by mixing 10 g

glucose, 8 g yeast extract and 5 g sodium chloride. The
nutrient broth was then inoculated with the selected

" microorganisms: Streptomyces pactum, Corynebacterium
striatum, Bacillus .pumilus, Bacillus stearothermophilus,

25 Bacillus brevis, .Bacillus cereus, Bacillus subtilis,
Bacillus sphearieus, Bacillus licheniformié, Pseudomonas

alcaligenes, Pseudomonas marinoglutinosa, Bifidobacterium

thermophilus, Lactobacillus casei, Lactobacillus
" planatarum and Lactobacillus fermentus. The nutrient
30 broths inoculated with Streptomyces pactum,

Corynebacterium striatum, Bacillus pumilus, Bacillus

brevis, Bacillus cereus, Bacillus sphearieus, Pseudomonas
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Raw Material % w Raw chicken manure 70 Wbhod chi ps 20 Ash 10 WO
2011/ 119112PCT/ SG2011/ 000113 The NPK val ue of the organic fertilizer
produced weizng/tibH2r aw mat eri al conposition in Exanpl e PCa)SGred/060113 The
CNratio of the raw material conposition in Exanple 5 1(a) before
treatment was 45:1. This was reduced to 20:1 after the 24 h treatnent
process. Exanple 1(b) Raw Material % w Raw chicken nmanure 60 Wod chips 10
Ash :
alcaligenes, Pseudomonas marinoglutinosa, Lactobacillus

casei, Lactobacillus planatarum and Lactobacillus
fermentus were cultured at 37°C, while the nutrient broths
inoculated with Bacillus stearothermophilus, Bacillus
5 subtilis, Bacillus licheniformis, and Bifidobacterium

thermophilus were cultured at 60°C.
(B) Analytical Methods

10 NPK Values
Standard Kjeldahl’s method (APHA 4500 Norg B) was used
to determine the total nitrogen content in the organic
fertilizer. Standard acid digestion of the organic
fertilizer followed by inductively coupled plasma atomic
15 emission spectroscopy (ICP-AES) was used to determine the
phosphorus and potassium contents in the organic

fertilizer.

C:N Ratio ‘

20 ‘The organic carbon content was determined using the
standard Loss on Ignition (LOI) method. A sample of the
organic waste or organic fertilizer was weighed and its
initial weight recorded. The sample was then placed in an
oven at 350°C for 3 hr. The sample was then cooled, re-

25 weighed, and its final weight .recorded. The organic

carbon content was determined as follows:
% Organic Carbon = (Loss in weight + Initial Weight) X 100

30 The nitrogen content was determined using standard

Kjeldahl’s method (APHA 4500 Nog B).
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30 10 The NPK value of the organic fertilizer produced using the raw

mat eri al conposition in Exanple 1(b) was 9. The C. N ratio of the raw

mat eri al worgpogibilen i n Exanpl e 1(b) before treat wemsGea/d@1i. This
was reduced to 19:1 15 after the 24 h treatnment process. Exanple 1(c) Raw
Material % w Raw chi cken manure 50 Whod chi ps 30 Ash 20 The NPK

val ue of the organic fertilizer produced using the 20 raw materi al
conposition in Exanple 1(c) was 6. The CNratio of the raw nateri al
conposition in BExenal:® rhkitdo hefsortdenr eattremnti nsas a0:£b1 1Pwiss was reduced to
22:1 after the 24 h treatnent process. WO 2011/119112PCT/ SG011/000113

o)

C:N Ratio = % Organic Carbon : % Nitrogen

5 Example 1

Preparation of Organic Fertilizer from Raw Chicken Manure

Raw chicken manure, dead chicken and chicken feathers
were mixed with saw dust, ash, rice husks, rice straw,
10 wheat straw, spent mushroom compost or corn cobs. The
initial moisture content of the organic waste mixture was
adjusted to 35-60% (wt) for the first 6 h, and re-adjusted
to and maintained at 15-20% (wt) thereafter. The mixture
was heated to 100-150°C for the first 2 h, after which the
15 mixture was cooled to 50-65°C. The 'microorganism
composition as prepared above was added to the mixture.
After mixing the mixture and microorganiém for 2 h,
air was puhped in for 10 min, stopped for 20 min, and
resumed for another 10 min to maintain an aerobic
20 environment. The process was allowed to 'run for 22 h, and
then cooled. Air was pumped into the mixture for 3 - 4 h,
after which the treated organic waste was allowed to age
for 2 days. The NPK values and C:N ratios were determined
using the analytical methodé set out above.
25
Example 1 (a)

Raw Material % wt
Raw chicken manure 70
|1 Wood chips 20
Ash 10
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Example 1(d) Raw Material % w Raw chi cken manure 40 Dead chi cken 20 Wod
chips 20 Ash 20 The NPK val ue of the organic fertilizer produced using
the 5 rawvoabariiadi2conposition in Exanple 1(d) was 9. TireTSchhmabiws of the
raw material conposition in Exanple 1(d) before treatnment was 42:1. This
was reduced to 21:1 after the 24 h treatnent process. Exanple 1(e) Raw
Material % w Raw chi cken manure :

The NPK value of the organic fertilizer produced using the

raw material composition in Example 1l(a) was 6.
The C:N ratio of the raw material composition in Example
5 1(a) before treatment was 45:1. This was reduced to 20:1

after the 24 h treatment process.

Example 1 (b)

Raw Material % wt
Raw chicken manure 60
Wood chips 10
Ash 30

10 The NPK value of the organic fertilizer produced using the

raw material composition in Example 1(b) was 9.
The C:N .ratio of the raw material composition in Example
1(b) before treatment. was 40:1. This was reduced to 19:1

15 after the 24 h treatment process.

Example 1l(c)

Raw Material % wt.
Raw chicken manure v 50
Wood chips 130
Ash 20

The NPK value of the organic fertilizer produced using the

20 raw material composition in Example 1l(c) was 6.
The C:N ratio of the raw material composition in Example

1(c) before treatment was 50:1. This was reduced to 22:1

after the 24 h treatment process.
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40 Chicken feathers 20 Wod chi ps 20 Ash 20 The NPK val ue of the organic
fertilizer produced using the raw material conposition in Exanple 1(e) was
9. The Cworatiyaont the raw material conposition in Exarpirsci(eajodesore
treatment was 43:1. This was reduced to 20:1 after the 24 h treatnment
process. 20 WD 2011/119112PCT/ SG2011/000113 Exanple | (f) Raw Material % wt
Raw chi cken manure 10 Chi cken feathers 50 '

Example 1(d)

Raw Material % wt
Raw chicken manure 40
Dead chicken 20
Wood chips 20
Ash 20

The NPK value of the organic fertilizer produced using the

5 raw material composition in Example 1(d) was 9.

The C:N ratio of the raw material composition in Example
1(d) before treatment was 42:1. This was reduced to 21:1

after the 24 h treatment process.

10
Example 1 (e)
Raw Material $ wt-
Raw chicken manure 40 -
Chickén feathers 20
Wood chips 20
Ash ' 20
The NPK value of the organic fertilizer produced using the
raw material composition in Example 1(e) was 9.
15 |
The C:N ratio of the raw material composition in Example
1{e) before treatment was 43:1. This was reduced to. 20:1
after the 24 h treatment process.
20
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Wbod chi ps 20 Ash 20 The NPK value of the organic fertilizer produced
using the raw material conposition in Exanple | (f) was 9. 5 The CNratio
of the rawomaienpab conposition in Exanple | (f) before tceascrentooas 42: 1.
This was reduced to 20:1 after the 24 h treatnent process. 10 As can be
seen fromthe above Exanples 1(a) to 1(f), treatnent of the organic waste
conpositions in Exanples 1(a) to 1(f) all resulted in organic fertilizers
wi th high NPK values of at |east 6. The organic waste conpositions in
Exanpl es 1@Exampledl,(£)(e) and 1(f), in particular, 15 resulted in organic

fertiIizens~haupng_hp%azr NPK-val ues—of 9 Simtarly—the+n-t+al—GCN
ratios of |f¥ §ed&Fii@lnast e conpositiong d W%Exanmpl es 1(a) to 1(f) randing
from 40: 1 o 50+t ywere abtefficientty negpced to 1971 to 2271 after jlust
24 h. 20 Exanple 5 Pepapgtion of Organijc Fertilizer fromEnpty Fruit |Bunch
Threshed EFRip&en deashefrss - 10 mm wer e 56 xed with 25 chi cken droppi ngs,
dead chi ckens,—goat—dung—POVE—EFB—ash-randlfer—ash—Fhre—+nttial—rpistyre
content off "MIvE &°¢&F ¢ waste nixture masfgﬁjusted to 35-60% (wt) for tlhe-
first 6 WP Z0I17TT91I2PCT/ S&0IL/ 000113y, and re-adjusted to and
mai nt ai ned_at 15-20% (wt) thereafter. The m xture was heated to 100-150C
for the first 2 h, after which the m xture was cool ed to 50-65C. The

mcroor gaan%rg (f\]%%)%sa{ltdeonofast eregggr[aergigbgé/gtl fzggdggoduced using the

raw material composition in Example 1(f) was 9.

Lot

The C:N ratio of the raw material composition in Example
1(f) before treatment was 42:1. This wés reduced to 20:1

after the 24 h treatment process.

10 As can be seen from the above .Examples l(a) to 1(f),
treatment of the organic waste compositions in Examples
l(a) to 1(f) all resulted in organic fertilizers with high
NPK values of at least 6. The organic waste compositions
in Examples 1(b), 1{(d), 1(e) and 1(f), 1in particular,

15 resulted in organic fertilizers having higher NPK values
of 9. Similarly, the initial C:N ratios of the organic
"waste compositions in Examples 1l(a) to 1(f) ranging from
40:1 to 50:1 were all efficiently reduced to 19:1 to 22:1
after just 24 h.

20

Example 2

Preparation of Organic Fertilizer from Empty Fruit Bunch

Threshed EFP particles of 5 - 10 mm were mixed with
25 chicken droppings, dead chickens, goat dung, POME, EFB ash
and/or ash. The initial moisture content of the organic

waste mixture was adjusted to 35-60% (wt) for the first 6
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5 to the mxture. Afterm xi ngthem xtureandm croorgani sm conposition for 2

h, air was punped in for 10 mn, stopped for 20 mn, and resuned for

anot her Mormn/tierpai nt ai n an aerobi ¢ environnment. The pcoselsiiwasiial | owed
to run for 10 22 h, and then cooled. Air was punped into the m xture for 3
- 4 h, after which the treated organic waste was all owed to age for 2 days.
The NPK values and C.N ratios were determ ned using the anal ytical nethods
set out above. 15 -Exanple 2(a) Raw Material % w EFB(threshed) 70 Raw

chi cken nmamyr e a2@ Asfe-kQdjuEhed\PKovalemel ofatiheadnhgani etf enbi-Riozer (produced
using the raw material conposition in Exanple 2(a) was 6. The C:Nratio of

the raw nattéerglaféesposi Then Mik ey es Zba?tséfdﬂa 10@at 7t fRE 7Hel.
Thi's was r%ﬂ%%ﬁgZ}qn?7a%tgit%%1cﬁet.%l}&gégggeﬁgspéggﬁga to 50-65°C.
The microorganism composition as prepared above was added
5 to the mixture.

After mixing the mixture and microorganism
composition for 2 h, air was pumped in for 10 min, stopped
for 20 min, and resuméd for another 10 min to maintain an
aerobic environment. The process was allowed to run for

10 22 h, and then cooled. Air was pumped into the mixture
for 3 - 4 h, after which the treated organic waste was
allowed to age for 2 days. The NPK values and C:N ratios

were determined wusing the analytical methods set out

above.
15 .
'Exahple 2(a)
Raw Material % wt
EFB (threshed) 70
Raw chicken manure 20
Ash 10
The NPK value of the organic fertilizer produced using the
raw material composition in Example 2(a) was 6.
20
The C:N ratio of the raw material composition in Example
2(a) before treatmént was 75:1. This was reduced to 27:1
after the 24 h treatment process.
25

38



WO 2011/ 119112PCT/ SG2011/ 000113 Exanpl e 2(b) Raw Material % wt

EFB(t hreshed) 60 Raw chi cken manure 20 EFB ash 20 The NPK val ue of the
organi ¢ fwot2oli/meri2pr oduced using the raw nmaterial conpesiisicaajonoiExanpl e
2(b) was 9. The CNratio of the raw material conposition in Exanple 2(b)
before treatnment was 70:1. This was reduced to .25:1 after the 24 h

treat nent process.

chi cken manur e
Example 2 (b)

10

15

20

10 Exanple 2(c) Raw Material %w EFB(threshed) 50 Raw

Raw Material % wt

EFB (threshed) 60

Raw chicken manure 20

EFB ash 20

The NPK value of the organic fertilizer produced using the

raw

material composition in Example 2(b) was 9.

The C:N ratio of the raw material composition in Example

2 (b)

before treatment was 70:1. This was feduced to 25:1

after the 24 h treatment process.

Example 2 (c)

| Raw Material % wt
EFB (threshed) 50
Raw chicken manure 20
EFB ash 10
POME 20

The NPK value of the organic fertilizer produced using the

raw material composition in Example 2(c) was 6.

The C:N ratio of the raw material composition in Example

2(c)

before treatment was 65:1. This was reduced to 23:1

after the 24 h treatment process.

Example 2 (d)

Raw Material $ wt
EFB (threshed) 80
POME sludge 20
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20 EFB ash 10 POVE 20 The NPK value of the organic fertilizer produced
using the raw materi al conposition in Exanple 2(c) was 6. 15 The CNratio
of the rawomatiendrab conposition in Exanple 2(c) bef or epCrasgzomnbomas

65: 1. This was reduced to 23:1 after the 24 h treatnent process. Exanple
2(d) Raw Material %w EFB (threshed) 80 POVE sl udge 20

The NPK value of the organic fertilizer produced using the

raw material composition in Example 2(d) was 4.
The C:N ratio of the raw material composition in Example
5 2(d) before treatment was 85:1. This was reduced to 30:1

after the 24 h treatment process.

Example 2 (e)

‘Raw Material % wt
EFB (threshed) 50
POME sludge 50

10 The NPK value of the organic fertilizer produced using the

raw material composition in Example 2(e) was 6.
The C:N ratio of the raw material composition 1in Example
2(e) before treatment was 73:1. This was reduced to 24:1

15 after the 24 h treatment process.

Example 2 (f)

| Raw Material % wt
EFB (threshed) 50
POME sludge 30
Ash 20

The NPK value of the organic fertilizer produced using the

20 raw material composition in Example 2(f) was 7.

The C:N ratio of the raw material composition in Example

2(f) before treatment was 70:1. This was reduced to 24:1

after the 24 h treatment process.

25
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20 WD 2011/119112PCT/ SG2011/ 000113 The NPK val ue of the organic fertilizer
produced using the raw materi al conposition in Exanple 2(d) was 4. The

C. N rati ovofetii@oriaw materi al conposition in Exanple 5 PCu)schefi®mne 13
treatment was 85:1. This was reduced to 30:1 after the 24 h treatnment
process. Exanple 2(e) Raw Material % w EFB(threshed) 50 POVE sl udge 50 10
The NPK value of the organic fertilizer produced using the raw materi al |
conposition in Exanple 2(e) was 6. The C:Nratio of the raw materi al

conposi ti oAsi mabxanpl een fro@( ehebeforee tExanpked: 4ds) 7301.2 (fhis Wes

reduced to 24: 1,15 akter {hedh fdd oAl "ERLnPISCeRs) RIS A )2 oY
resulted in organic fertilizers having NPK values of
between 4 to 9. The organic'waste composition in Example
5 2(b), in particular, resulted in an organic fertilizef
with a high NPK value of 9. Similarly, the initial C:N
ratios of the organic waste compositions in Examples 2(a)
to 2(f) ranging from 65:1 to 85:1 were all efficiently
reduced to 23:1 to 30:1 after just 24 h.
10
Example 3

Preparation of Organic Fertilizer from Food Waste Sludge

Food waste slurry and/or materials collected at the
15 coarse screen station of a food processing plant were
miied with rice husks, rice straw, wheat straw, corn cobs,
coffee bean husk, oil palm EFB, olive husk, fruit peels,
wood‘chips, discarded vegetable, spent mushroom compost,
spent orchid compost and/or flower cuttings. The initial
20 moisture content of the organic waste mixture was adjusted
to 35-60% (wt) for the first 6 h, and re-adjusted to and
maintained at 15-20% (wt) thereafter. The mixture was
heated to 100-150°C for the first 2 h, after which the
mixture was. cooled to 50-65°C. The microorganism

25 composition as prepared above was added to the mixture.
After mixing the mixture and microorganism
composition for 2 h, air was pumped in for 10 min, stopped
for 20 min; and resumed for another 10 min to maintain an
aerobic environment. The process was allowed to run for
30 22 h, and then cooled. Air was pumped into the mixture
for 3 - 4 h, after which the treated organic waste was

allowed to age for 2 days. The NPK values and C:N ratios
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(threshed) 50 POVE sludge 30 Ash 20 The NPK val ue of the organic
fertilizer produced using the 20 raw material conposition in Exanple 2(f)
was 7. THWOQRON/Matizo of the raw material comnposition i nPEXT&G301d/001(18)
before treatment was 70:1. This was reduced to 24:1 after the 24 h
treatnment process. 25 WD 2011/119112PCT/ SG2011/000113 As can be seen from
t he above Exanples 2(a) to 2(f), the organic waste conposition in Exanple
2(a) to Exanple 2(f) resulted in organic fertilizers having NPK val ues of
bet ween 4 were. Théecomgamsidc wadng cohposinpomtinakxampreods2( byt iqut
particular, resulted in an organic fertilizer with a high NPK val ue of 9.
Simlarly, %8S nitial CNratios of the organic waste conpositions in
Exanples 2(a) to 2(f) ranging from65:1 to 85:1 were all efficiently
reduced to 23:1 to 30:1 after just 24 h. 10 Exanple 3 Preparation of

Or gani ¢ FeE#amPler 3f@dm Food Waste Sl udge

Raw Material % wt
Food waste sludge 50
Saw dust 25
Ash | 25
5
The NPK value of the organic fertilizer produced using the
raw material composition in Example 3(a) was 6.
The C:N ratio of the raw material composition in Example

10 3(a) before treatment was 60:1. This was reduced to 22:1

after the 24 h treatment process.

Example 3(b)

Raw Material % wt
Food waste sludge. 70
Saw dust 15
Ash 15

15 The NPK value of the organic fertilizer produced using the

raw material composition in Example 3(b) was 9.
The C:N ratio of the raw material composition in Example

3(b) before treatment was 50:1. This was reduced to 19:1

20 after the 24 h treatment process.
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Food waste slurry and/or materials collected at the 15 coarse screen
station of a food processing plant were mxed with rice husks, rice straw,
wheat strwo2onionmieobs, cof fee bean husk, oil pal m EFB, poiriseeohws,13 f r ui t
peel s, wood chi ps, discarded vegetable, spent mushroom conpost, spent
orchid conpost and/or flower cuttings. The initial 20 noisture content of
the organic waste m xture was adjusted to 35-60% (wt) for the first 6 h,
and re-adjusted to and nai ntai ned at 15-20% (wt) thereafter. The m xture
was heat ed ExampQ@ BYX@Y for the first 2 h, after which the m xture was
cool ed to 50-65C__The m croorgani-sm-25-gonposition as—prepared—above—vas
added to {Re"niteterdal After mixing %he& nmixture and nicroorgani sm
conposi ti OF S 2 e @ gegs punped 1 f{gfg to mm,—stopped for 20 mn,| and
resuned for another 10 mmnm to maintain an aerobic environnent. The prdcess
was al | onedatwo duwt for 30 22 h, and then lg¢ool ed. Air was punped into tjhe
mxture for—3 - 4 h after which the-treated organicwaste-was—allowed to
age for 2 @é% The NPK val ues and C N ratd os WO
2011/ 1191 12PCTS&2011/ 000113 Were determi ned USing the anat ytical nmet hods
set out above. Exanple 3(a) Raw Material % w Food waste sludge 50 Saw dust
25 Ash 25 The NPK value of the organic fertilizer produced using the

raw material composition in Example 3(c) was 9.

The C:N ratio of the raw material composition in Example
3(c) before treatment was 45:1. This was reduced to 18:1

after the 24 h treatment process.

10 As can be seen from the above Examples 3(a) to 3(c),
treatment of the organic waste compositions in Examples
3(a) to 3(c) all resulted in organic fertilizers with high

- NPK Values of at least 6. The organic waste éompositions
in Examples 3(b) and 3(c), in particular, resulted in

15 organic fertilizers having higher NPK values of 9.
Similarly, the initial C:N ratios of the organic waste
compositions in Examples 3(a) to 3(c) raﬁging from 45:1 to

60:1 were all efficiently reduced to 18:1 to 22:1 after

just 24 h.
20
Applications
Advantageously, the disclosed process for treating
organic  waste provides an improved process for producing
25 organic fertilizer. More advantageously, the disclosed

process substantially reduces the time required to produce
organic fertilizers from several months as required using

conventional composting methods to only one day or several
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The NPK val ue of the organic fertilizer produced using the raw materi al
conposition in Exanple 3(a) was 6. The CNratio of the raw materi al
conposi t igA20n/EXHAPl e 10 3(a) before treatnent was 60: PCT/BGR26110a%113 educed
to 22:1 after the 24 h treatnent process. Exanple 3(b) Raw Material % wt
Food waste sludge 70 Saw dust 15 Ash 15 15 The NPK val ue of the organic
fertilizer produced using the raw material conposition in Exanple 3(b) was
9. The CNratio of the raw material conposition in Exanple 3(b) before
treat nent wayssMstndgThilse wdsseddaeddPEecegst Zpmgfasait e 2ad hSypealment

process. Y0201/ 1491126 SCEOLL/ 900112 EXaTRle A ChaFAu et 25l §

Food wast e
converted to organic fertilizers with reduced C:N ratios

after Jjust 24 hours using the disclosed process,
5 composition and system. This results in substantial
reduction in energy and labour costs.

Advantageously, the disclosed process, composition
and system substantially reduces, or completely
eliminates, the foul odour of organic waste, to result in

10 an organic fertilizer that is odourless.

Advantageously, the disclosed process for producing
organic fertilizer from organic waste results in more
effective organic fertilizers having increased NPK values.

Advantageously, the disclosed proéess also provides a

15 solution to the waste disposal problem by converting
organic waste into useful organic fertilizers.

It will be apparent that various other modifications
and adaptations of the invention will be apparent to the
person skilled in the art after reading the foregoing

20 disclosure without departing from the spirit and scope of
the invention and it is intended that all such
modifications and adaptations come within the scope of the

appended claims.
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CLAIMS

1. A process for treating organic waste, the process comprising the step of contacting an
organic waste with one or more microorganisms from each of at least three of the following

microorganism species:

(). Bacillus sp. microorganisms, selected from the group consisting of Bacillus pumilus,
Bacillus stearothermophilus, Bacillus brevis, Bacillus cereus, Bacillus subtilis,

Bacillus sphearieus and Bacillus licheniformis;

ii) Pseudomonas sp. microorganisms, selected from the group consisting of

Pseudomonas alcaligenes and Pseudomonas marinoglutinosa,
(iif) Bifidobacterium sp. microorganisms, which is Bifidobactenium thermophilus; and

(iv) Lactobacillus sp. microorganisms, selected from the group consisting of
Lactobacillus casei, Lactobacillus planatarum and Lactobacillus fermentus; and

wherein said contacting being undertaken under conditions to at least partly convert said

organic waste to organic fertilizer.

2. The process as claimed in claim 1, further comprising the step of contacting said organic
waste with one or more microorganisms selected from the group consisting of

Streptomyces sp. microorganisms, and Corynebacterium sp. microorganisms.

3. The process as claimed in any one of claims 1 to 2, wherein the initial moisture content
of said organic waste is 25% (wt) to 70% (wt).

4, The process as claimed in any one of claims 1 to 3, wherein said contacting comprises
the step of adding a composition comprising one or more microorganisms from at least
three of said Bacillus sp. microorganisms, Pseudomonas sp. microorganisms,
Bifidobacterium sp. microorganisms, and Lactobacillus sp. microorganisms to said

organic waste.

5. The process as claimed in claim 4, wherein said composition further comprises one or
more microorganisms selected from the group consisting of Streptomyces sp.

microorganisms and Corynebacterium sp. microorganisms.
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10.

11.

12.

13.

14.

The process as claimed in claim 5, wherein said composition comprises one or more
microorganisms selected from the group consisting of Streptomyces

pactum and Corynebacterium striatum.

The process as claimed in any one of claims 1 to 6, comprising during said contacting

step, the step of aerating said organic waste.

The process as claimed in claim 1 or 7, further comprising heating said organic waste to a
temperature of 80°C to 175°C prior to said contacting step, to remove unwanted

microorganisms from said organic waste.

The process as claimed in claim 8, further comprising the step of cooling said organic
waste to a temperature of 35°C to 75°C prior to said contacting step.

The process as claimed in any one of claims 4 to 9, wherein said composition is a

solution.

The process as claimed in any one of claims 4 to 9, wherein said composition is a

powder.

The process as claimed in claim 10, wherein the microorganism content of said solution
comprises 5 % (vol) to 50 % (vol) microorganisms in a microorganism culture.

The process as claimed in claim 11, wherein the microorganism content of said powder
comprises 1 x 10" viable microorganisms per gram of powder to 15 x 10" viable

microorganisms per gram of powder.

The process as claimed in any one of claims 4 to 13, wherein the microorganisms of said
microorganism composition are one or more microorganisms selected from the group
consisting of Streptomyces pactum, Corynebacterium striatum, Bacillus pumilus, Bacillus
stearothermophilus, Bacillus brevis, Bacillus cereus, Bacillus subtilis, Bacillus sphearieus,
Bacillus licheniformis, Pseudomonas alcaligenes, Pseudomonas marinoglutinosa,
Bifidobacterium thermophilus, Lactobacillus casei, Lactobacillus planatarum and

Lactobacillus fermentus.
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15.

16.

17.

18.

19.

20.

21

The process as claimed in any one of claims 1 to 14, wherein said organic waste is
selected from the group consisting of agricultural waste, food waste, organic refuse, mill

effluent, municipal waste, sewage, sludge, animal waste, and industrial waste.

The process as claimed in claim 15, wherein said agricultural waste is selected from the
group consisting of oil palm empty fruit bunch, olive husk, corn cob, coffee bean husk,
rice husk, rice straw, spent mushroom compost, paim foliage, palm trunk, palm kernel
shells, palm fiber, farm effluent, slaughterhouse waste, flower cuttings, spent flower

compost, wheat straw, fruit waste, and vegetable waste.

The process as claimed in claim 15, wherein said animal waste is selected from the
group consisting of poultry manure, cow manure, goat manure, horse manure, sheep

manure, and swine manure.

The process as claimed in any one of claims 1 to 17, wherein said organic waste has a

particle size of 1 mm to 20 mm.

The process as claimed in any one of claims 1 to 18, wherein said step of contacting

said organic waste with said microorganisms is for at least 18 hours.

The process as claimed in any one of claims 1 to 19, further comprising adding one or
more additives or nutrients to said organic waste to enhance conversion of said organic

waste by said microorganisms.
Use of one or more microorganisms from each of at least three of the following
microorganism species:

U] Bacillus sp. microorganisms, selected from the group consisting of Bacillus pumilus,
Bacillus stearothermophilus, Bacillus brevis, Bacillus cereus, Bacillus subtilis,

Bacillus sphearieus and Bacillus licheniformis;

(ii) Pseudomonas sp. microorganisms, selected from the group consisting of

Pseudomonas alcaligenes and Pseudomonas marinoglutinosa;
(iii) Bifidobacterium sp. microorganisms, which is Bifidobacterium thermophilus; and

(iv) Lactobacillus sp. microorganisms, selected from the group consisting of
Lactobacillus casei, Lactobacillus planatarum and Lactobacillus fermentus;
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22.

23.

24.

25.

26.

27.

28.

for treating an organic waste to produce organic fertilizer, increase the NPK value of an
organic fertilizer, increase the potassium value of an organic fertilizer, reduce odour of
an organic waste, prevent leaching of nutrients from organic waste, or reduce waste

accumulation.

The use as claimed in claim 21, further comprising microorganisms selected from the
group consisting of Strepfomyces sp. microorganisms and Corynebacterium sp.

microorganisms.

The use as claimed in claim 22, wherein said microorganism is selected from the

group consisting of Streptomyces pactum and Corynebacterium striatum.

A composition for treating an organic waste, the composition comprising one or more
microorganisms from each of at least three of the following microorganism species:

@ Bacillus sp. microorganisms, selected from the group consisting of Bacillus pumilus,
Bacillus stearothermophilus, Bacillus brevis, Bacillus cereus, Bacillus subtilis,

Bacillus sphearieus and Bacillus licheniformis;

(i) Pseudomonas sp. microorganisms, selected from the group consisting of

Pseudomonas alcaligenes and Pseudomonas marinoglutinosa;
iii) Bifidobacterium sp. microorganisms, which is Bifidobacterium thermophilus; and

(iv)  Lactobacillus sp. microorganisms, selected from the group consisting
of Lactobacillus casei, Lactobacillus planatarum and Lactobacillus

fermentus.

The composition as claimed in claim 24, further comprising one or more microorganisms
selected from the group consisting of Strepfomyces sp. microorganisms and

Corynebacterium sp. microorganisms.

The composition as claimed in claim 25, wherein said microorganisms are selected from

the group consisting of Streptomyces pactum and Corynebacterium striatum.
The composition of any one of claims 24 to 26, wherein said composition is a solution.

The composition of any one of claims 24 to 26, wherein said composition is a

powder.
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29.

30.

31

32.

An organic fertilizer comprising an organic waste and a composition of any one of claims
24 to 28.

A kit for use in treating an organic waste, the kit comprising:

(a) a composition comprising one or more microorganisms from each of at least

three of the following microorganism species:

(i Bacillus sp. microorganisms, selected from the group consisting of Baciflus
pumilus, Bacillus stearothermophilus, Bacillus brevis, Bacillus cereus, Bacillus

subtilis, Bacillus sphearieus and Bacillus licheniformis;

(ii) Pseudomonas sp. microorganisms, selected from the group consisting of
Pseudomonas alcaligenes and Pseudomonas marinoglutinosa;

(i) Bifidobacterium sp. microorganisms, which is Bifidobactenium thermophilus; and
(v) Lactobacillus sp. microorganisms, selected from the group consisting of

Lactobacillus casei, Lactobacillus planatarum and Lactobacillus fermentus.

The kit as claimed in claim 30, further comprising a composition containing
microorganisms selected from the group consisting of Strepfomyces sp. microorganisms

and Corynebacterium sp. microorganisms.

The kit as claimed in any one of claims 30U to 31, further comprising one or more
additives or nutrients, wherein said one or more additives or nutrients are capable of

enhancing the growth of said microorganisms in said composition.

49



