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METHODS AND SYSTEMS FOR FEEDSTOCK PRODUCTI ON FROM
SEVWAGE AND PRCDUCT MANUFACTURI NGTHEREFROM

WEROSS4REFERENCE TO RELATED APPLI CATI ONS Thi s PCT/US2009/033802

application clains the benefit of, and priority to,
U . S. Provisional Application Serial No. 61/088, 350,

filed on August 13, 2008. This application is also a
METHORSIAD SXSTEMS FORFETDTOL It FRADSETION RROM SEWAGE

PCT/ US2008/ QRFPFRoDUCEMANUINEF¥BRING: Tﬁgﬁgmwc h
clainms the benefit of, and priority to, U S
Provi si onal Application Serial No. 61/071,842, filed

on May 21, R I ' re ated
horoi n by’ rararsRarERERER TR APEp AR CRROBRE T

ENT VENTH dpplidatien plaxssathé banafiest) indprioelyad, €5S geodsiahdl WpbRcation

t hads sie or produci ng. feedstock from o
i%xgﬁ% 6&@%9@5@?@%@& 3 90%e 1Hisgeplicativht Alsa 4 copffiquation-in-
FYSIHPOT AplicRIAdEAIND. P@hh}ﬂz@é&@ods@@,%&@&kﬁgz@m 35 m%ghich

BACKGROUND

and manufacturing of products therefrom

chims the\penefit ok aed prierity i Ui PsovisenghAprlicetinnstsuiaNel &fl /076842,
ai { i in of .. .

B B e bl L oo bd IR Rl i

dhtiteties conpri sing cel lul ose can be found in sewage

systens, such as nunici pal sewage waste systens,

i ndustrial waste systens and agricultural waste

systens, for exanpl eFIETheOBEOME®eVEBNTR®RY | ul ose fi bers

in the nunicipal sewage waste systemis typically from

frui t'Se BRI Sysrtmrelatcs gaagelly tonehers and sysfeasferyoducing
fe&fstbeR fromQbwEEANB hfdre HeSBEAIYASES HinRElod0 Ad éﬁtr@rg Fo; 'bgﬂc’)c\fucing

sewage, i.e. untreated sewage, conprises ge
cellwlgsg fessistodkdrom fraage a@mmug@Wne genrediictsghdrefen.s and
20 - 40% paper fibers. SUMVARY OF THE | NVENTI ON There
is thus provided in accordance with an enbodi nment of
t he present i nve®AGKGROUND OF dEIEINVERTIONC K

i on includin to 15% of

conposi,t an oi.l.content of u .
Che. CEIBSE b pofreac fomting definegd it PRy BeehaticcRvstBrEd Ofa Linear
ch@if|od Sdveiabundeedne BVes &dnl thdiR SR gedbemfitsof 2- 20% of the
conpgsition,,a Ii%nin content of |ess than 15% of the

comp8aIeEs BRPTigna e lutnge rAndsrpundrn rgvage gisme. wehpompRricipal
seRB3BMsteQlstBS SndultBR v%?.%’s?%te&@&d%%ﬂﬁ@ﬁfa}l Walle S}@teﬂ{sg%géﬁmple.

cont al ni ng organic CO_ITp(_)Uﬂ cong ent of ess thar]
of t Ake gamgsodiceliudese fikeryimibe siunisivat swagowasteystemhaiypSally from

S COTRRRL S, SR 5y o
affraw kpevage ip ositeatedisewiage, acopristagmerallyy 80— a0%aehidaiivees) 10 — 35%

v%fgetgtpv%: flders and 50 ! 23{%%&? I2'1bglrs.c aloric value of the

SUMMARY OF THE INVENTION
There is thus provided in accordance with an embodiment of the present invention a
cellulosic feedstock composition including an oil content of up to 15% of the composition, a
cellulose content of 40-99% of the composition, a hemicellulose content of 2-20% of the
composition, a lignin content of less than 15% of the composition, a nitrogen containing
organic compound content of less than 20% of the composition, a protein containing organic

compound content of less than 20% of the composition, a mineral content of less than 5% of
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conposition is in the range of 5000-16000 BTU Pounds.
Additionally, the conposition is produced froma solid
w@eoovile1sof a sewage suspensi on. | n accor danceP@i/uk2009/033802
anot her enbodi nent of the present invention the
conposition is produced fromthe solid portion of the
sewage suspension by trapping the solid portion from

P . .

they goraRARKIgE, 138G eqnéind pf lessdhamA”m of the pemrossioniand aglit ¢agtent of less

jo ' a mneral fromthe solid portion,
tg%{ 5r€?rgt\}/li5 E%m%dls?ft%nf romthe solid portion, thereby
pr oduz hevgrdahe withnguositodirent #dbié presentinigntion healoric value of the
conpasition,is pro one, of .t.he fol]ow ng... .
GRTRAR 53 e 2 P AR DoAY BB b g g bsiion i
oduced fointal sold pdriomeasetagecRsphhiéibn.yet anot her
enbodi nent_ of the present invention trapping the solid .
por t iBACPEIaPE TG Rathengmbpdiasnt ebthe mreg Byjertiop e egposition is
AbRI4Bd FORThSNiA Por@ibn ofthB Sdvlagl Suspéhsh ¥, &hbdide BE solid portion from
nettings, a device enploying D ssolved Ar %:I oation
theeshvage sigpensienciemoeine sand dtom the setislpogfoncsmeeipg r nijadral from the
JUR3 pm:ti n 508 tr«J:njlofvﬂ'%edirt @rofnl tﬁé’\éo?iﬁ{%%fog UG et rlga/u%{nggyecéo%%logltion.
centrituge, a screw press, a vibration-’separator, a
Addtorfally,tthr gongotitibd Biprquesisy aay nedefahd following: dewhielih@the solid
contai njn .lfi beﬁﬂs, g bi.ol ogical filter, a filter
RO P} G e A WY POL R heni cal filter, a filter
cont gh Récofliafidel witPyepitbtiaer EbddiierR BPHR Yddsht RvekddnUmbping the solid
t echnol ogy or a conbination thereof. Additionally, ]
RostiAn s peyiormadiby & deyigersglestedifrom theogioyn qongjsting o a netting, a plurality
SBHERIAEY G laOREE ihd | ' ' i fy
ultr agéni c se%n?&n%%éa]?#%ég ?ﬂbmégo n\?ged %ogﬁ%clgg{é_ (grr? eftformed of
qogedynobaligyeshiceotrdigegh flow cerningng hydmdydaiqentifigred screw
Byt SPRARR 4 i Al TRER L D8l Slen i Sopisping foer,
abiolbpesl firehadiltercintaifing dellulpss 8 edmicdl \idiat, b Gifterr c@mainingCsilica and a

tililteg g‘iﬁlB pnj?g Bgc%ér H.lf g{ngre dcg*%Xlo\é?grP#e : %rll%a% | }eg§ %%[httilogﬂly\,l\%egnlgving
AN e itb@iied by @&itﬂfu?&fo‘ﬂ, lg_fdr&yclbh’ﬁ@ célrifiifAdH) Whratfon sedimentation,
conbi nation thereof. Additionall t he conposition is

Yaasgnic sedimppiption or Bisspived Al Fmé&m}pgﬁf@@e@@gb@\ TeRRYENg sand

ey AASHS o DA ot R B
pr opdmecchtdangeevit stilltahetherl embptiigrent ofghet pressnignvantidettnioning a

n i,th. a [ odi ment, of .the.present )
AR S 2DyIRRRE BRI Sl o BoeSal, o hemica

washds & Agdeochivrjeasidtwash of Byalse af Sein 6k quotbimationther@os Adaigenally,

uspensjon.including trapping the solid portion from i
S e e ERER A Siara et pref Bl wood cip,
PHeiBoAR, plafiRdid) gul?, PHpBE hrdtaf e QiTuhifR1 Bedih, & HASHdL! Wianol, propane
and renmoving dirt fromthe solid portion, thereby
Waitang @Epthepol-he cel | ul osi ¢ feedstock conposition.

ACCO rﬂilief%% us @gﬁ&%& ﬂ%cmcé &it? grhftl%q' %god?ﬁlglﬁ.rof he lpﬂeé%:nt

trapping the portion or ow ngtrappi ng
igwdnitidn porethod for pRydatiag alo¢liulosicefhmisionlgcaapditios fromersatid pertion of a

to decrease a sand content gf. the ¢ sition to | ess
HaRE SoRBror RediR5aaTvg B soldrariondval 165 sewgRavPry
1#@inBeihg kandSrom the solid portion, removing a mineral from the solid portion, and
removing dirt from the solid portion, thereby producing the cellulosic feedstock composition.

Accordingly, removing sand is performed prior to trapping the solid portion or following
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operative to decrease a mneral content of the
conposition to I ess than 5% of the conposition.

woe@basakl y, renoving dirt is operative to deCPEHBES2089/033802

dirt content of the conposition to | ess than 25% of
the conposition. In accordance with an enbodi nent of

t he present invention trapping the solid portion is

epng threwlig podiopRr¢febly clemeriag sgnd dhenertive foglgprease a sand content
SMSdRigoliG oo e ALY ' ’

devi coé{ﬂg n’p0 0)?| %g ﬂ% S s/I oF‘qg%I@oAnlm OgltIizllg}cln é%(?ég%%%lgﬁ hetrrl%&o / Iﬁlmeral ®
qroraiiey trdebehse aﬁmnﬂe]cboofen’mfmhﬁswmpobmn torkess than 8% of the
cogﬂjtomh 1., %ée‘fergblg OWO\(’:ie né Ert 1£ 5 ravliv% F c%e%sc Aﬁ% F?ﬂ%?ﬂl of gle
binfplosifion todess tl&nfzswcﬂ“rthewoﬁﬁ)‘ésltial media filter, a f ilter

containing, fibers, a bi ol ogl cal filter, a f||
cont P AFREIaRes With #smbodimanbef the,present lfl?é“’rntlo’étfﬂmﬂt%sqﬂe solid portion

15 PEYrGHnRl BP a AbVidR1eBRE fiBmfthd &i6lip SABLEN 7% &aﬁlgf 4 Hﬁﬁ'hﬂgof

technol ogy or a conbination thereof. Preferab
Tegtingsi arvlgvise priploging Bisselv ecbdiir joag emteelinologita c@nveyor belt formed of

NSRS A5 SR VOB LR R SRR

pressfmmbmgyn seﬁmtator chi diddl filter, raefitewprag, amnadia éited a fiker containing fibers,

{)]Igg{cglgﬂt rﬂféf Jisly 1rt1£cee&lﬁ Iﬁ% g & eo A tzgﬁi'i]tsli, aglpter containing silica and a
fiyesl eRG IOl G Tb@cl@lﬁb}ﬂng/@&ﬁoﬁ» Biya &bbitdktio HHBRDT. Pfef@ably, removing sand
g
combi nation thereof. Add| tionally, the nmethod further

is Rerfrmed by pentrifgatiopydiryalenic seairifosation vikssionsedimgntatin,
Wfhdoflic Rtk AR ion?? qbls%sﬁsa JAirzF'l oﬁ E}@h&%ﬂg’{ A RBEdir ) renmmg a

accordance w th anot her errb pr esent

nimgshisiporfornted by viapueg the eelid mctiqmc?egl aaqumuzled wter wnash, afhemical
80580 a0 Blod SELAIRBH O e ek &g SrPRRUSRBLERE oty

the 20800 furﬂh:—nnclodqms lehst onhe oﬁathé fofjowing dewitexivig thé sdlid$ertion, and
th n 1 A)o gﬁl conposition, a nitrogen containing

B @™content of |ess than 20% of the

co 'Tp as héobﬂﬁnceamﬂf loBlePerfyaAlAdnd b e Qfe%ﬂineerﬁﬁﬁmbﬁﬂlposmon
content of |ess than 20% of the conposition, a m neral

inglAdesan of content of inion! SBopidhe ¢amposiipm dFilyless contertoh 60 95% of the
&%%ﬁﬂ&n, qfhe}nﬁz%ﬁulBﬁ%nér{f’oqu J0DEoHRIEY 9@'&)&1{1&{] a li c@ntgﬂxt of less

content of [ess than 25% of the co 1t1on. ere1s
thinuE5% pbthe d@dpqsmomtrewn@entmmg Oy@nlcanmpm:l content of less than

gﬂhg@c%opog{tlok ereﬁségrrl]tm n g ?%fltn{cocrc])}n%oun%n% Liltf%ltlt 0? rPefs tfgla /20% of

CcoO nt en
1(hé cdﬂqﬁ)sﬁmﬁmmnbtabmnt@t cfdbsls thanSeo cfthd @mipositiod @-sHiPooatent of less

he_conposi tion, cel | ul ose conten 2- 209% of
s RGP onsand i RO PLies Bt Fekel b Gmrpsoty

t he CcORRASIHuE Pldvidad M abER@RBe HAR g@aﬁéﬂ?& eRibBdiftiefit of the present
compound content of |ess than 15% of the conposition,

igvntion arembusHempradeh camrpaition inchidpean @llconfertiof 1of5% ekthe
éoﬁgﬂs%?r{oagglhﬂ&% GRAPROF 1S58 of ﬁle%@ﬁgs%oncg%gl uffse &Rt of 2-
than 5% of t 0 ess

e conposition, a sand conteée
20%a0f thesehipasition,cdignosionicorof less thaa 12¥orof theentperitior a hitwgen

AP CEEORT Cr Ples Hapite 4 R bspSu660 psie

Bhtddgtstgsnic compound content of less than 15% of the composition, a mineral content
p

-

of less than 5% of the composition, a sand content of less than 5% of the composition, and a

dirt content of less than 5% of the composition. Additionally, a caloric value of the
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There is thus provided in accordance with still
anot her enbodi nent of the present invention a nethod
wo eroopssuci ng a conmbusti on product conpositi oPCT/USINH033802

solid portion of a sewage suspension including

trapping the solid portion fromthe sewage suspension,

renmoving sand fromthe solid portion, renoving a

Gompesiien i e range 868008- 1689(%3'5&/}’0% removing dirt from

t he

Pr oduarc e Rt hRG AMhoB kA o PP SmbRUT bl B prosen

iinvmlltigni emet;hod ferpseduomg agbmbisgion QﬂOHuangposgmn figimagsolid @ortion of a

of ei n nt ning arganic

b R e B R e S S AR D

xemﬁtnag Bend Grof e sélil pbﬁmﬁotd:ﬁﬂ)vfng@ﬂi\uhchﬂ fEodh the s@Iad fortidh, and
reSS| ertrhe soljd portion, at least partially drying

FW@V‘%HH o5 theisglid Poriiep. by gragpsing the combusgpn aroduct composition.

R®fifidrially, R RERE Plaktler ihGRERY hiBast R d@r‘t&tfsm&nﬁg hlihPaRRolid

cont ai ning organi c conpound fromthe solid portion is

pestiqnoremeyIngy? psdleigicorthiame omae@tcpmpmande“mnsthe spildaprting, removing a
I

rﬂ'ﬁ%% W@l?kgim S %ﬁg{c%gr% :& lﬁg% g F%Ygds rtidh gljﬁQYn% thO&%d portion, at

leambamailyl doying the selaf porfidng Al ad;dughmlsO ﬂxe@wludt&ﬂhmm Preferably,

accordance with an enbodi nment of the pre ntj. on,
RSB B aFo i o o oD B a5 TR e o T O portion s
peetRedbyPH Gralild¥e BiEctiopRore QOBRSIbYin®#h acitl Wash] 4thydfdden chloride
content of 50-90% of the conposition, a hemi cel | ul ose

washtihydsegen pherphase werheor @ sAgBE hysirgwide wash oygicambiatian thereof.

of | gggrelih'@ils ﬂ‘l%‘/&l@(i intaBEr&MEPRRA L Qﬂbodﬂnf}h bf @8 ﬂ:sent invention an

cont ai ni ng organi ¢ conpound content of [ess t 5%

afffanpleentaiymmeonmpogition mclydiog en pil canienaphil fig%mfgmomposmon a

c%ﬁ{ﬁgg J&g (S pcﬁ'%% % t/O(If t{1 ecso§n ohl (r)]n ]ai P Of 11 t1 S€ COI(‘I)t ?btz'op df the
M ner Al conten S€ T ha o'or the

@n@amdon; amhigaintcomttntlof kass mmm%%mfe cbﬂ‘!ﬁbsﬁmnmmtrbgeﬂmpntmndlg

a di.rt content . of t % of the.conposi.tion.

St Sogmapideens Rl of 68 fhah]) 3P herCominS iR BeRs i diing preanic
dofotiral@atedf ofI9 brad 69D BEdoMPbdifish, a ;Ehﬁiaﬂ cbifterit BB Rss than 5% of
tgrow ded in accordance w th anot her enbodi nent of the

F eenositionAsyRd enmteat ofdess dpnroce O%P%@ﬁmow@% find e Bighrontent of less
%R bPIHE GormPIRAD! AlRRoralI9R @lo%ie vhite o@%oﬁ‘ is in the range of

sewage suspension including trapping t portion
Fo0orreMNBERagsissuspensi on, renmovi ng sand fromthe

sol i i fr t Q
port q‘(l)lﬁt% thp?ro{nﬁgﬁ)l\ﬁ (g)l (?ing% \}Vlglrrxng t}gar gr(r)n cﬁmerﬁ kjthe Iqresent
ihVeatieiy method tﬂmnpngiutlhg aleéthambommh@cmpmgmoﬁ fipmsil solidPortion of a
Addi ti onal.l y, flf e net hod, further cl ugl s at | east.one
SSWa%ehS@sHeBi“P%wc Emg Frapming the sdid P"Ff © §37380 SYBFRSIBn,
feR6WME Bhd FroR A Sd1A poftitindiehioNlg @ mHl Ak GroPkB S811iChoktiddMind

the solid portion, renmoving a nltrot%en cont ai ni ng

TSmgHRE él%ﬁ%&@ﬁ@llé PAsTieT, Hisreby produgig e efanch gentanipg pergposition.
A&lﬁn&ﬁhﬂl ‘iihquf 6cpi*ﬁrth&r cnlfaeggt 1&%@0&%# kl’% f@lﬁ{leh% [Pem&)tn%? oil from the

l'east partia yster| i zing the so porti
dOIaéso;tlplarrtma\hhg/a photeimgpntaimengsaranic @mmumﬁﬁorﬁ’ﬂefsehébcbryon

r%r%g\%\rllé letrogen &n%ﬁnenllgnorggnlcnclzotrr{p%g §d 6 rﬁeasopé n(g'tlon hydrolyzing the

solid portion, grinding the solid portion, at least partially sterilizing the solid portion, and at
least partially drying the solid portion. Preferably, removing the protein or nitrogen containing

organic compound from the solid portion is performed by pH Gradient Electrophoresis
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organi ¢ conmpound fromthe solid portion is perfornmed

by pH G adi ent El ectrophoresi senpl oying an acid wash,
wa@2dvwdsogen chl ori de wash, a di hydrogen phosphetBUSRS%1033802

or a sodi um hydroxi de wash or a conbi nation thereof.

There is thus provided in accordance vvith yet anot her

enbodi nent of the present invention pul p or paper

PrRdebieg arcasidovasht 4 idraear Fleridegvash. acﬁlhydwq@ ehasplste washeys
fii H}g, H LR content of 50-90% of

éB e n’pogq%tq?dgnb c%ng)rln&a?é*l Hleﬁ?%ge content of 2- 20% of

t h e d&lﬁpos thus proyided Ini agenrdancowitk pet apbthéresdodinent ef¥bayfresent

a.nitro cont aji. ni n Lor ani o
hFHBERETR ok AR R LB Eheh TR BBt gt e
@n@b@h&i A celilés2icontog of sgamcbfa@mpﬁapmuﬁpm h&nitelRfiosk €&dent of 2-
tha{;if éS% of the conposition, a mneral content of |ess

3920 Besarpostian.adigaassopientof less than 4 %o hesompgsitipn & gitrogen
ctohéﬁmg/érgimé QR hkent ess A 189lifliile GRPbERN, prrcltéiﬁ S

than 5% of the conposition. Additionally, a particle
epntagningf orgmc @mmggf eanignt ¢fdess thant 8%r of titpeconpogti@i a mineral content

JPI{SE ﬁﬁﬁ 5|Al % Igﬁ% Adssaﬁ% Q(Jtﬂ'ﬁerg 6 ?]Eésqﬁaql §°}] oftﬁig %g/nq t@ﬁlg)lﬁ and a
dirt weriterg o f Tessr thi M@Ct}ngompmﬁqn Addlpam;ly, araatiblcdize of the
t f t f
STERRR i e CrBa RGOl PBRHGOERe S0l i d porti on from

the SBERISthELFIBSIISd Prhccdr@NBY Wil stibsdtier &fibddiRent Of thel present
portion, renoving a mneral fromthe solid portion,

igyeatioR ABPHhed fRpredueing ApRIROT BRer Brogest £9TBPPSition @ioﬁb%/SOhd portion of
AL DR LR OopRRPBE DGl FATRESLIA Bapenion,
rgfmoyihg sgnd|ftopwihe gohdrmrtmm wglomng afnriperaltfioan the Isqﬂdi rpmmcm, @ml
' t [ C.C Qu
AT R oS00 D B PR B R
cmnm_asiﬁm @dﬂpmnzﬂljz fhe méﬂtoldéuxﬂfek indluges dt least,one bfxae fdmgwiﬂge

sol 1. the solid partion,
$0pHEn P Gornhe it poto Froring f Brofe fguies agfigeompound from

tﬂ@ﬁdlﬂd%rﬁoﬂ[h@m%{'m Qﬂﬁfogé}ﬁécﬁltaﬂlhg’orgﬂﬁié &finpolifd &éthitkk solid portion,
portion. Preferab] [ enovi O%che protein or nitrogen

Igrmait 1Y sergamide @B%&sabf‘oﬁ aprtiohscseingithe splid Reriqns refining

tH§£J1ﬁ%ﬁ{$nbéﬁdQHe§t§Q[‘u§1W g{e seﬂﬁ‘ﬁérﬁéd.s_ enpl oyi ng an

acid a hydrogen ch or | a di hydr ogen

phos Mcreblmsmovng thepodi¢in or myrglge@)cpnltemmmanimemeomsi from the
N an enb di. nent

e A s s L

}defqgetsclﬂomh wmhlaﬁhﬁ@MpMSbhmisﬁ ot a eddivim hdroxide Miﬂh.

conpQsi ti, o EY'A ul ose, cont elg of 50 900/%§ t he

conp F"Fi‘% s %“’ péreofasee Vil eptodgrens of e ppegnt nygntion an

H@HAN Fddtor gmmaramédlg BinhposiRich Studffy ah @8 SoktBR BT 12060be th@ e

conpaosition, a nitrogen containing organic ¢ éripoun

U,

coBiRpEfien. g rcelludass cpnten of 50090 of e cewnssin 3 bamicallujso patant of 2-
%)%Sﬂh@é&%p?&gﬁ‘@l &oamewl Ofaf %%%?tt{g%?ﬁg&ﬁﬁﬁa 15:{%}0gen

ositio am nera cont ent
aohtainires qrgaqmﬂnormd coatestfdess that @ Yo of thel compoditiema phateid

Jo%in%?grg%g&c’dmt éo?npound1 con%nt of less than 15% of the composition, a mineral content

of less than 5% of the composition, a sand content of less than 5% of the composition, and a
dirt content of less than 5% of the composition. Additionally, a caloric value of the

composition is in the range of 5000-16000 BTU/Pounds.
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dirt content of less than 5% of the conposition.
Additionally, a caloric value of the conposition is in

wo bmonsatge of 5000- 16000 BTU Pounds. There i s tPCBUS2009/033802

provi ded in accordance wi th an enbodi nent of the

present invention a nmethod for producing an ani mal

feed or animal nedia conposition froma solid portion

of a derrdybus nopidad inpscordrace with gn embgsisneny of the peserit nvention a
b RA ploRlIhd EarSENACA of YSRANREAR corHRR A AR bEREh of a
the solid portion, renoving a mnera omthe so

SHegd wepensing lmbldmgumgpldg the S<blrd1mrludnefrc8m thede\pagetsils{panswn

r n feed or
e B R B PG ALl v G o0, o iy
mmdvmg denfrorh ke sbid partioes @rdde Heddaciigihe ahing] f&3d6r Maslinkdia
as cammonly understood by one of ordinary skill in the
WPOFBhi ch this invention bel ongs. Al though nethods
and nehigssi oMetwizé BRfndd, a‘flrtecﬁﬂié&l\éﬁh S ntie tdrRAO ﬁ&d%@éﬁ{ﬂabg fhe same
herein can be used in the practice or testing of
Iﬁ?aé%r%‘ commenty updersteqd hyamp ef erdinhygskillan thervattte whallhshla fryention
|Qﬁﬂ

|£ Tl ggﬁ h%mg%iég%{d npalﬂg‘la ds ﬁ{ng 207 e %?eéﬂ%) etléosr%élﬁﬁcnbed }grem can

11\381861 m th wragtice or tpsimgtoé the lpyeser&ﬁmemme suitable ethods and materials are
ntlr . In.the.case of conflict, the p

ERatoeT belar: B pUPGERS S et PR fans Ratety ol CRBRESfgPcey
aétiohddtiereih e intdtpdtatall 15 re RO SheirdRHreBX A RIeRBsedT Sonflict, the
illustrative only and not intended to be limting

REsRRt sPecifigatipr dnchiingdefinitionsy @all egniroh dn addiden, ﬂ@rmamaﬂs, methods,

ARRRUIBNEs 48 ARG bRy Iaﬁa’\ﬁ(ﬁ %tgﬁww &qlﬂﬁég ription.

BRI EF DESCRI PTI ON OF TH Fig. Is a

si |her feptares prdadvanthgey péﬂm ufvelaloyymﬂ érralﬁnarenpfrmdmlm fojowing
eedst ock from sewage, constructed and

%%gkya{l%ge&}% accordance with an enbodi nent of the

present invention; Fig. 2 is a graph of a solid

feedst ock_compdaiEr GRSGRIBN AP HEHRA w6t of Fi g,
1 FiFgy. 13s 4 SmplifddadbekQfiagadin aCddykteTad 5&10111% cellulosic feedstock

osition obtained fromraw sewage el lul osic

ff‘é‘é e eoRGpsd nd %ﬁ%}/@@@g%@%wh@ @%qdems pf fhe gresent
idvenfib- 4 is a sinplified block diagramof a system
for manufacturing a cellul osic product from cellul osic
f eedSig s 2 gapisefrasoliéeoraprditiop ebtaingd fom mava scyaige Ancecellulosic

g{g@ f. Lnvention; Fig. 5is
%@d%t%cl?ﬁb 2k gﬁgécfsgi mtﬂn: 4 gérgﬁ?gﬁtlal ned fromraw
s evva@sg Visa gamedﬂanladxhumapsdbrdmompcsiﬁmaﬁ)taﬁned roff A%Sew &R Vs. a
[ S Fig. 1 and Fig. Fi.g, 6 is a graph
CSﬂuI%C 8%‘%"?83‘8? t&ni%é"cfﬁﬁ‘gli‘stg? g’éﬁmdﬁtF %hed fromraw

sewages. ¥ss a dmplified block diagram of a system for manufacturing a cellulosic product

from cellulosic feedstock, constructed and operative in accordance with an embodiment of the
present invention;

Fig. 5 is a graph of a solid composition obtained from raw sewage Vs. a cellulosic
product composition processed in the systems of Fig. 1 and Fig. 4;

Fig. 6 is a graph of an additional solid composition obtained from raw sewage Vs. a

cellulosic product composition processed in the systems of Fig. 1 and Fig. 4;
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cel l ul osi c product conposition processed in the
systens of Fig. 1 and Fig. 4,Fig. 7 is a sinplified

whb@ek4xisgaagr am of a system for nmanufact uri ng aPCT/US2009/033802

cellul osic product fromcellul osic feedstock,

constructed and operative in accordance with anot her

enbodi ment of the present invention, Fig. 8 is a graph

of a Hgl7iga sigmwpbed Elpdﬁdlaﬁwa ioh@ systeroler manufactypinga cgHulosic product
| : i 0r Qe - ‘

EOL RS BLANK En R GRRGDL ASEEREIASL il By cpposimn

efdik presentinvedibind conposition obtai ned fromraw sewage

oyst ik Tgp 4 pagh Se iR SRnp SR ined R SS GGGl 1 pelfjrosic
Rbagkcahmgiivipiessedy Shexytbas ofMEpUf AdtFi. 7Ng a

cel lul,osic product from cel | ul osic feedstock,
constii® ey SRRl olpardditional splil compesitiomeliaingd frony gxw sewage Vs. a

NRIHE prodiB e BB onHrodetiRd B &S §flfents/SY P18 | QR FikI G- 11
I's a graph of a solid conpositi'on obtairned fromraw
sewadeg- V8 is asimplified Wedkaliggram ot systemfosienufactyping e eslydabic

Ln Vi f.Fig. 1 and.Fig.  10. Fig, 12 isS.
Paloh o EhAT, okl cobefitia hPonsbithe b Brordaiek B prigmprver
drabudiwend gethdy/ presamt t@bitiohpsi ¢ product conpositi on

processed.in the systens of. Fi 1l and Fig. 10; Fig. .
13 i%ﬁ%ﬁgilﬁgﬁ% 7l EonRhsiigR B tgpd Howyay seags Vs, & cellulosic
PrOdu¢t Sonhpkitios pRocsBed i tIRSyStes Qﬁug.n B @P. ¢@ | ul osic

f eedst ock, constructed and operative in accordance

wi t h Fa&.ilR s pgraptnefranaddienatiohd compesigonmbiainedifrom raw sewage Vs. a
dBRE bRRpctiThBpostitbl jod Sjol | ON

ST PR chitporkdhol Todadd ARe RinchhaPisd) ERRETCL ©

pr odUiig. 18 anpesplifiahblenkeliagsaedf 4 systemdosyaturairiof a Beliplosic
OB B B e PR ol e 208t 2R vt
emtigidinhénn gf the blesdnoBiventiphpduct conposi ti on processed in

the systens of Fig. and Fjg. 13, TAl LED )

DESCRBHOn SRR 91 sRNFeRpostioF ABiibey iy sevae Vs. a resuling

SE615IL PHIdREt coMpéditiaSpraseted Insth®fystehR oPFRS £Md FipVI8Nidon

w || be described, For purposes of explanation,

speciffig-d > dongrRfieisnisddisonsheplideompositionrabtained frogy faw spyjage Vs. a
e . i _

e R S

to one skilled in the art that the present invention

may be practi cedﬁﬁ';t W '

present ed herein. #ﬁ%rﬂ#ﬁmﬁfﬁﬁmﬁm@ﬂr es may

be ot tHedoll@ving despriptioh Seribiks Bpetarof fiRtprésontadsatisrewillne
regent invention. Reference s now nade to Fig. 1, i

sm?rﬁﬁﬁd-g EOTPUGONS o P’flé%i‘aB?‘béRecHJ}"a?ﬁP Prongandylstailpfre syt forth in

R8Q4Y gloRidle & Bhdroll g8 Ther§tSREH! SToe FréMiSRABAE  However, it will also be

constructed and operative 1n accordance with an

apRyen tareng skdledtimthe grt &g the prasend mvieation may beaeasticed WAihyut the
s]peciﬁce a8 p}&eﬂf@(}/ h?Ein Fﬁrfh%ﬂ“&g,q’véll%gwﬁ Beatures may be omitted or
simplified in order not to obscure the present invention.

Reference is now made to Fig. 1, which is a simplified block diagram of a system for
producing cellulosic feedstock from sewage, constructed and operative in accordance with an
embodiment of the present invention. As seen in Fig. 1, sewage 10 may be introduced into an

initial sand removal device 12.
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initial sand renoval device 12. Sewage 10 maybe raw
sewage, i.e. sewage flowng within a sewerage waste
wGEymbam7ps i or to standard wast ewat er treat nent PChEs®09/033802

Raw sewage may flow from a nunici pal sewage waste

system or any other sewage system such as, for

exanmpl e, industrial or agricultural waste systens. Raw

S evva@éwéze Hrreayrherrpe |S@&4gesléamg%\ﬂg\t’@g sWihinarpeiverage waste system
e

N R Rl i BRI TR e i ity Bo i

slewqgﬁ wiasmxystem (10 mmmherswgwaym andch 20) ﬂosexaiﬂple, sdhstdal or

40%?1 I;uq . ncl udes: non-organic matter, such as sand,
ﬁé’vﬁ‘fiéysue&‘? hg, inter alia, salts and ash; dirt

C ONMP R8CkeWhged BRI hEnicip4l séwidpe Sable GysEaR Q%ﬁﬁfeﬁm&ﬂ&ﬁhp&ﬁmg
iron, dust, rocks, netals and pl astic partl

BPERTLEINES ¢ 39 HorligmgarmApproHTBHels il 750 i ekdy Sy, the liquid
[ f
R g 3 SR OPRR s AR S o
saedingedrhls isbdingi ioter glis maltslandashndirtanaiposetl ef organimgrel inorganic
égﬁlpgﬁe%Fses al?ésqg(%nl %lgs;t :rh ock ergeltelgg %1?dgplast1<r:1 Bargclﬁ o aqafsﬁszvnv'gagtgr ilng'luding,
iaet Jillal, piregaant gritein f:orﬁzﬂmﬁ@ %gtdile e@apcunds; byahic €ibbrs kodprising,
content of 1-35%t her n content of |ess
BB b, engicg ?ﬁ?ﬁd@ﬁm@gﬂ igiRiaAg OBFHAge refuse.
coNPaypidat) He@bhid SrtistPofrdw SQ04ct Remapfreodie Mﬁahﬁcnea contammg

cont ai ni ng_organi ¢ conpound content of up t
generpibos celllons erateat ofZont0&mtherspf; pélgl@m@lhawermmwéﬂéé?fw thegeof; a

lﬁmdcoﬁfém ss ﬂ‘fan |26‘§Sth%g@/? 1]11 &Qgﬁ%_gl%ngﬁg%%rm%cg}xﬁgund contgnt of

content o ess han
ypao 20Brtheréafpa pmwinmwlrmng orgamic mtpeunmmntxtfdxptt@ 2@% ghereof; a
1%1%[31]% C n?en (éfrsliéﬁltﬂ?]al 15% ?ef as nd c?]rﬁ?rr ¢ F]%sa tggr} 25@ reea z%% a dirt
dohteht dﬂTéSs tian 80%ahdréofi @ﬂiet&ﬂ?ﬁhamhd PbRidg aRO iikluded ¢iBind water

S UCE@ ;Q? r eas zest,i ats arbg “eﬁf%ll@ g oﬂlﬁlgtﬁffreggé‘%‘\‘/&%:r @%@Tﬁ@&aﬂ 15% of

sit@admr d wast evvater treatment thereof and may be

effused into sand renpval device 12 from a nuni ci pal
sewadis feted thatthe team "olfl' ipgludes apx elpaginousmatiertsugh aggrease, fats and
\WATP) or any location within the WAMP prior to

dl gestion of the sewage therein. Sewage 10 may flow

into Péumtivémwagedémawelsﬁ be vrbaiedasep/hgae t}{picalbyytr@tqd bytstadard

suita I a [ val . devi

TR SelTF RN Tneradtahd B 5ol T B 501G e 1 Prom a
munitipdllsewape a\rasoe sfs&fm, @Wﬁﬁﬁévﬁtefr mdnmygbte(vgwrrﬁyMn? Id28fion
sewa ntatlon of the sand and thereafter
Within g‘F&Vﬁ’éﬁ’y %"SE%‘H‘P s vpgIRFERe sand renoval

devi Gewdgb 10384 ARG daﬁ@reﬂfovﬁlhﬁvﬁ@ @vﬁﬁ}‘nﬂ@ @r BRhdyIR Quitable

by centrifugation, such as hydrocyclonic
means.

Initial sand removal device 12 is operative to remove sand from sewage 10 by any
suitable means. For example, sand may be removed from sewage 10 by sedimentation of the
sand and thereafter discarding the sand sediment from the sand removal device 12.
Sedimentation of the sand may be performed by centrifugation, such as hydrocyclonic
centrifugation, vibration or ultrasonic sedimentation, for example. Sand sediment may be

discarded by any suitable means, such as via a pipe affixed to the sand removal device 12.

8
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centrifugation, vibration or ultrasonic sedi nentation,

for exanple. Sand sedi nent may be di scarded by any
wG@iovakd7e4 means, such as via a pipe affixed torPehesSBaNa3so2

renmoval device 12. Additionally, sand may be renoved by

enpl oyi ng Di ssolved Air Floation (DAF) technol ogy. DAF

technol ogy is a process for renoval of suspended

Andditiqaplly, §@n§1hnfalévesr@m‘>@§ b employing Disseved irdiation GMAF) Terhnology.

r em)\i'ﬁLF 1!e§hn§ﬁ) ggo&’:gs 1‘& rcéﬁx%klé/lloﬁ génrd]eél H]&&Q‘ suc]h as sohds or oil,

suspensi on under pressure and then releasing t

fm:m atuspgplvar Tie pmesd israghieveddyfdissédlaing o it tha kuspenstmsulnner

he rel sed ai.r forns t|n bubbl es whi ¢ch adhere to
et e B s DE AT aLHRPReTFE St Joh deaC e Ucrr thgin. The

rele&8d aitc orinl €n biioRs Whith alih@e FUEPQREINAEH mdthe cdusRgthd@spended
suspended matter is thereafter renoved fromthe

Tagifer icltoat tppthsusfacq i eretsreasion. ﬂﬁy ﬂe@mgém@@d fages is fsreatter
rSRYRA FroRH P SRHEICO Trhul gusfé nﬁL»d ¥idlvod Roi @bewage
renoval device 12 may be pe as the sewage 10 is
sbfpendioy. Al ternatively, sand rmy be initi aI I y renoved

fro t he,sewage
and. LBGH3AR500 8 ) AR BRI P Shinbe R I oStee 105
fldwange IAIIltetrh&ley‘J |sindahaysbaﬁﬁimﬂ@rfema+edl fRonpeivhgd 10e4d.thd stewlage ﬂow is

recL éhat t he antlty of sand within sewa

%?Pax%d\?a %jte And gesvser s drenrati imerend Himedadebanh ﬂten@tlal sand
SRYRYR pboinfedl ocated. It is noted that sand renova
device 12 may be obviated. The sewage 10 may be

t her &d$ erreciaied thattleccqnantity of send withini sawvaggi 10 may@atyia pecordance
RS Birkilo QREERIh Bub RIS 1L cOMPosed of

conmponents such as i1ron rocks, netals and

pl astlﬁisncptaiﬁlhtﬂaaérenioyalalnylcesm ma;bbeeohmmds For exan‘pl e,

dirt d.b edl t|on of
C b T Yoo EIRY B e Red ShfoREe R A i Bt e 14
dpentiveto rﬁﬁ%ﬂe&lﬁﬁ &&npoSQﬁcbf ﬂfﬁmbﬁidnﬁﬁﬁﬂf asﬁﬂﬁﬁ ddiixlsﬂ; focF@)he% and plastic
or.me entrifugation uch as hydrocycl onic
F@@ﬁiﬁﬁ LA &F'%/ eﬁle mFApt Eg'i Famgles @r&w%’s RiTRoved BY srdipeptation of the
di® an@as@femee disbdrdihg 88 AirhRAmTBH o fhellist s Aaredite 38Y
suj tabl e neans, such as via a pipe affixed to the dirt

Sedrmsuigtioneithe dirtraay hamerienmsd B csntrifegation g pschydeospslenic

clgﬁftnﬁgml&y 'VTBQmQhAEr &1&&43%%9&% Llatﬁo(?xn fo rﬁa?e. 'b?xqge\ﬁ%g 1R¥nay be

any e neans, such y ut1Tirzimg a nagne?

Mandbd bt anyacitable rh@ns,rsoq:h a;sh'er aeplpe affinsl to ehrendiit rgnayal device 14.
rt| ron fron1t2 10 Mor eover,

éﬁwlfl?ye?ﬁre’& Y %S ﬁl&ﬁ)l% dust, may be

r e m)‘lxed nhay b& mﬁumbﬁiﬂy@mm Hems, rsndted bb@.ﬁﬁilﬂg’ibﬂﬁ(@net @hich
by suspending the dirt conponents and thereafter

a&r%élixedlrwgth?rﬁfe s remeyiRg AR ftheimn fran e sewazs 18y al

devi ‘M’oré(ﬁer, E@itf%ly‘l%hﬁ’dlﬂ %@ﬁﬁfoﬂéﬁtﬁ LsuSPRRRERLFbe &Hl%becﬁgr
netals, may be rénoved by sedi mentation as describ

spdimentatiarAsdescribed kereipaboes pubewspending theidit e¢gmptinents and thereafter
(fis%g}a}ﬁ%lthe M 's&s%eﬂsﬁon% 91% dﬂp}é{n%(rﬁ %‘evice 14. Relatively heavy dirt

components, such as metals, may be removed by sedimentation as described hereinabove.

It is appreciated that initial dirt removal device 14 may be obviated.
Sewage 10 is introduced into a solid particle entrapping device 16. Entrapping device
16 may be comprised of a single net or a multiplicity of nettings for entrapping the solid

portion of sewage 10. The multiplicity of nettings may be a series of nettings wherein each

9
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Sewage 10 is introduced into a solid particle
entrappi ng device 16. Entrapping device 16 nay be
waeepnixsed of a single net or a multiplicity OPCT/US2009/033802

nettings for entrapping the solid portion of sewage

10. The multiplicity of nettings may be a series of

nettings wherei n eachsubsequent netting is formed with

vyt seftipg is forgied Witkapatures of p amallessizp fhay thsupseviats methigg so as to
. . ' ir i ' | j.d:

B B Rl o A o kg meglymay be

wsb$ssttially ingh¢ angaofi8e S0Qng@omst fo@xammBO0 ni crons, for

cont EPSERGHRaHE A BpaRige S g iy iR formod ofany

Juit¢ maleriSlliGbh &% ROV RS nif&iabirndu® aMadhGréstilre aRBG RS
i.gh pressure resistive material, typically

a hi
%WWH# ally glumgnuipfprexample; s appreci at ed t hat

r et 1 ifeN ahpréifleLMb BIRRl A InPénudRihgoBlid *)é}{i(ﬁ@s 4 Rwage 10 may be
sewage 10 maybe achieved I n any suitable manner, such

aghicysd o apy oYtablg mBARRTL suchasdiyegyploying R4 techrtolagy, by separation with
\ I h; . .
c%‘r’l@ep‘éé/ l?J ta g@{mtgé ’of gornqﬁgé Eél% r?xggﬂvge\{lﬁ{ﬁrxgaﬁa}é g?&sas flow centrifugation or

centri & suc oW ce on “or
Hydabepudyrdd ommiritfugation | fbf exgmplepseparhitién i@xsarepl feessGe gaphatibroby use of
by screw presses; se atiqn b se of vibration jn a
¥BaR i R BRROr Pty oY B S1eR; e prostogyraceis fifer puch as
filfeRSARiniNEEbeds, Fdrlekfhisle, bRolsdical filtérks,| bl & MERIBhRINME cellulose, for
fibers, for exanple, biological filters, such as )
Fpmpler chepinal Bltess, secheas filters gertaining siligs, dpgsample Helilfes gmploying
HabkRhiR oS o dnl bESuRMIL Alafh hird
aokhs (S or dny oHE S RANTE Fafich bl s rom sewage 10
A backflyshanghialter saaly babéremeraialieavaflaisle Entnrtiagpfrlangs Biltkr AlS company of
vage 10. ckfl ushi filter
o BB R st 7a6) RRFLot Vi R ooealobE nuls 3 sope
conpanbackflushify fRestdngitises daresnsr o BifrdtionNasdibyperative &y filter solids

t he. cat al. ogue number of SE 6000. A backfl ushing fjlter
EpRrLBe SO Gu A6, et PR seRan R AT Vatie
dehérhiBy whateH, isdEgsdts Aok Hidin S0JppEsitedGFATSE Ab Scrbdh o ftkdiidh media to
surface of the screen or_filtration nedia. Liquid,

e fet arfage tereel Thissevargdlow of pidvihiorgnthe prresp9p §ltraion media is

B foR fnRinglsBf SREARa0f 1 ihb 5&rgdnl o RinefRgh o b Fiftfati
surface t hnegtrseo? . Thi sa r e(\)/er se ! ow otgﬁl f|1q3{;hg d%lﬁlr?go%gﬁ ation
mrpegsscreen or filtration nedia is used for renoving

sol i ds | a on.the screep or filtratio dia .
dur | agP RGN R 30R < g 3EE S5k B ale o 5RO vl Sihopine
desica 1 @.UIMe pessside devicelis ppetativerayenbidre 88vgige €0l v imhindered through

ent rappi n vice 16.. The .pressure device iS operative
et e Vil e e A Paghec s {7 ocumulaied on the net
SRhfrHPRIISVIIE V6. FartHEmoR UL Rs@ifinddhtdfised QEIH gt portiGH D, trapped
plastic particles accunul ated on the net of entrapping.
Wespirapingglevice 1 ¢.neayhscleaved byapplicetionpofomspup pethe pesissuge device

. Lo _ : . 6,
A, ThEpRBLL B Ay L AOREY PR GARN BANCRHLER 10020 o,
for essipiee device thereon. The pressure applied by the
Rtr rens S}#J%israggl\gﬁ%fl It,s su%lygsl s%gllés}/ mla}ll’] beg 1tr)]rgvi21<§,ﬂd1 t%%nl?zfncél Hov;/ of2 s%gvage 10
within entrapping device 16.

The entrapped solid particle portion 20 of entrapping device 16 is comprised of solid

particles and liquids adsorbed to the solid particles, such as oils and water. Generally the solid
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A vibration el enent, such as springs, may be provided
to enhance fl ow of sewage 10 within entrappi ng device
wda 8009/Tksent rapped solid particle portion 20 OPCT/US2009/033802
entrappi ng device 16 is conprised of solid particles
and |iquids adsorbed to the solid particles, such as
oils and water. Generally the solidparticles of )
Reficles b eurapped selip arrticle pertig 29 PrnsedosizsidpprosimsfeleSypicrons.
[ 108N
R R el e onion DOROAR 1 BTIORARRE B fhm sovaee
f&amdwl@éwgg%()%e%%d)rganwlﬁbdes 20% - 95% or ganl c fibers.

It i SIt {7 %%)tgg thap %e { ! Qs1tzee'r n nécluc% aB}Ii r%’ hc:lﬂ)g Paé ?%%Iy %uch gsa particle

appl i par aret e

Ipsgtti tncd artiiladigieter, f(fr@karﬁman'pl e. Entrapped sol id

particle portion 2 be renmoved from entrappin

o Qg o RS R I e S M B s in any
RRABIS maeRP AHEH & v co‘ﬁ?éy@@ﬂ)eltg Q:Wﬁdultfs OF st PO sEfor Einfple

non- I|n1t|ng exanpl e, ayield of 1 ton of ceIIquse of

the dnh n@n-bmrtmg@mnweratw@n obhtonof etllutpispielth¢ sabichparticle portion 20
s

RERERER LN pOER 0wt 61\ MRer B o SRR AARLIS apg an

antwemnsaf] S0P ar’ of odllelopmﬁth@mhﬁ (i)amsleqobttmm 126 ds gheainedagr da"&h e

entr ed soljd.port. op i ntroduced, i nto

SecodtBryrar ol aptiaR 2y BE ey kO thaap i Gmoval

delvics am Gor'\irkHek fénﬁﬂﬁlrdifﬁzﬁﬁ%&ﬂ{ érfirapsdidtsbiipodfor30 By suitable

sui tabl e means, Secondary sand renoval device 32

Beans. epdarysand rpmayal devics Remayhsifermradiof eneaiea»ﬁﬁlsrahwe%enuoned

dpBhrdi Rmirp ihiidd sanPRothovATRYiEd device 12. In a
non-limting exanple, initial sand renoval device 12

and deeoenthimitinggrainpleteitial sagtbrginowal Igvieg B2 @pecmdam sang removal
e%ﬁg gg 51}t I?)ﬁergﬁl&qo 5 tv% %e g pon%e'ﬂ? %1 RBRL Q Iro%r%a !el\é/ l(Tss g'nan 5% sand

han con remal nS W thin en
q@memmmaﬁ@mthhmsa;@qumxdlpattexdmhat secondary sand

| d t t lid
St R e e CR Y

I eNDVIRk efteipb&EsoB pbion D0 kial) 86 intrBdREA Int®4 sedbidaryMift Rdnioval
entragped solid portion 20 by any suitabl e neans.

dsxics A S Jurther fenroa_fm dirt widkyp g@iraped selid pertipn 29rByanyrsuitahje means.

QR dRfy difd FerRRAVEIRE B %? e ARRBA S dny bRE O thAdatoVirhdrbned apparati
dirt renoval device 14."In a non-lIimting exanple,

forming iitial dirt remevad devicadvi ce 14 and secondary dirt

re m)\ﬁ?% n(gjﬁ;" M{}?ﬁﬁ‘lﬁ%? nZ}%lg i Bglrd%tt %ﬁ\ﬁ%v%ﬂode@% an d;%&ng%r& tdirt removal

cont ént suc ﬁrox I 'mat ess
deoitt 86 hreroperativesto iremave thieadip eﬁht&m kol tixo appradmaely léds thas 25% dirt

appreci at ed t hat ondat irt renmoval device 36 nay
BB mane n ool SORLIRIE 01 | d port i on 20 may be

I Nt r gy 6fediAiédthat s8doRbArY i Belowe Vb FHandyde obviated.
ster|I|Z|ng entrapped solid portion 20. Sterilizing

devi dée gurapnsd solif Porion A9 mayibe pducae intgisterilizing device 40 for

sterilizing entrapped solid portion 20. Sterilizing device 40 may employ any suitable method
for sterilizing the solid portion 20, such as steam sterilization, UV sterilization and use of a
chemical reagent for sterilization, for example. Alternatively, the entrapped solid portion 20
may be partially sterilized, such as by being introduced into a pasteurization device for
pasteurizing the entrapped solid portion 20.

It is appreciated that the sterilizing device 40 may be obviated.

11



for sterilizing the solid portion 20, such as steam
sterilization, UV sterilization and use of a chem ca

wo egas7sd or sterilization, for exanple. AlterpPet/UsS®ny)33802
the entrapped solid portion 20 may be partially
sterilized, such as by being introduced into a
pasteurization device for pasteurizing the entrapped
sol i d'hsertanped swdid portion20 gy be ent@dwdtlmap ntipgsal removal device 42

Bt R B8 L58e 0 TP RRLOBUALEL TS SAIARREY For

portion B2 introduce m ner
cempleaahineld may Hﬁ&emovedrb@rvmshhg e enfrappedisadid pbition 26) sluyh as by

ash.and,s efr .a ui t abl e

S et SR b OBl Ve Ry Rorc s8id wash
dlor appetieaml 1 d portion 20, such as by washing with a
dei oni zed water wash, a chem cal wash, such as a

hy dr JB RneP-iiting cxamplermingra) i5moyal deviee 4% i qRsratyys tgremove the
RHeral béftdnt Skh SRR B SimHeRAER thah %Wﬁllerafj&}ﬁ'téﬁ?reﬂ%ﬂs% entrapped

operative to renove the mneral content such t
whgpostiondfel y | ess than 5% mineral content renalns in

entr qp 12 %?pergcgllte#jthgev Inler%prf?%val delece 4% rl%eeccl) a}a%%l.et hat

m ner a ce
entr a]me&dtrmhd sblidgottion |20 Myl’ﬂiaynthdudeﬂﬁr[td)d dewdleririptdaviae 46 for
dewat eri naq. ice 46 f renovin on of water
EPORPE BPPAioRG1 DGR 9B SOl AR A0 e GBIz e e fapag pplay any
RIS HiethdB & refﬁ&h@giwst@m&ﬁ TR\ IPpIMBSEL0, B b 6va ?&Iaﬁ&l
portion 20, such by evaporation enpl oyi ng

leéam@hﬁat tr%a@wt,égcluassew@ of solgr heat pegreenypusg ﬂlé@nﬁqb?}@@lﬂe

mcfh‘aﬁmﬁﬁtamluﬁm é%r)é&:g&ﬁh Gs 4 %?ég\; EEE}& a Ao or & combination

press such as a strew press, dryer o
@@mbﬁnatlon thereof. It is appreC|ated t hat dematering

devi CiF recﬁ/tectJ t%a A%wa%tggg dev'ﬁier4 {)v Ceclll ul osi ¢
S conpos

f eed hgémg' Jucd from sewage

10. 1A rdsﬂ;ltaapq‘:t:ﬂlelbmaﬁ"ﬁdstbdkaionﬁ)hﬁtl@f Sleis thb proginded fiofesewage 10.
devi es descr.i bove a r ated SO as
o pbBaREear T8t CorURaSrE R s BT Cebanapgve ey be
Atetrdate@do auolpsamcw;éuhloa@ BEasibad 3 fiditewaBe 1h1E pr ocess of
produci ng cel lul osic feedstock 50 sone of the devices

descrA Batiedpstisan walbarpsccipdg thpfdn &lmr%@d)f quH@ag cellulosic feedstock
f eegst ocC dégic‘gsg fﬁ%%&%&énﬁ&%&@i g e us gg&ﬁlsmg the
tht}'fOédteLprr@luae@eUulaslc fopdsséckrp@it eri al s, s uc h as, W thout

lplelrr: te eﬁ]l’glomtc & dstﬂcgd 50 z? Lc!“:s’utsI cg tg) rnp rmcl)fzjlu Gt Satpl%lgtpr g?msﬁpgls, such as,

walpet hmarmgmaktﬂé &ﬁfh‘buﬁf(’m @ﬁiduﬂﬁ‘,du@ &Nﬂ)ob ipetfetss Wood Shipd) fiB&rboards;

ut an r opane but e, and et hanol , .for exanpl The
15 &t B‘sP P{ERT EERl 1505 gl leeﬂ%%w?faﬂs,éaﬂs’sqs&mam prgpane

uddhe ah& btAsho® Tordxhmpient ent  of

The cellulosic feedstock 50 is a composition substantially comprising an oil content of
up to 15% thereof; a cellulose content of 40-99% thereof; a hemicellulose content of 2-20%
thereof; a lignin content of less than 15% thereof; a nitrogen containing organic compound
content of up to 20% thereof; and a protein containing organic compound content of up to
20% thereof; a mineral content of less than 5% thereof; a sand content of less than 5% thereof
and a dirt content of less than 25% thereof.

It is noted that the oil content may be an oil content of up to 1% thereof, an oil content

12



10

15

20

25

30

up to 15% thereof; a cellul ose content of 40-99%
thereof; a hem cellul ose content of 2-20%thereof; a

wo e@oitee78ont ent of | ess than 15%t hereof; a ni PEDYSW09/033802

cont ai ni ng organi ¢ conpound content of up to 20%
thereof; and a protein containing organic conpound
content of up to 20%thereof; a mneral content of

of B8 to 2% Hierestean ol cawent ofug tartyo therroBian ot Foritens of wihierd Ytsreof, an

om%ﬁt%&fofap@o m%&e&éof%%h%eﬁte& of b ®56% hfafeo?%{%h b&&gﬁ t0 7%
I's noted that the oIl content may be an ol cone

tlyffreqf,rﬁmqal chentrd up &f 8% dlrerepif)] anealvortantef ump) 2% tiR9¢of, an oil content
e i ent ¢ of o 30/

otfnﬁ ¥ elg){% P a1t1 ol 2(5}1& tplm éontg%rle? {COH{eht(%rl]l 8 Ll%A) thereof,

abWiltchmegof pp anl30’1» therzof) hl@ﬁill cétent pf dplto Gﬂfﬁ/otthk&écﬁ"@f an Gilcditdnt of up

(%Ltent gf up to 7% thereof, an oil content of up to
18 % ftheren an oil content of up to 9% thereof, an oil

cont gpé cél’lfuldd@cdn‘ibng-gle@ bdettRlose et bf @%b/ﬁ%re@f a UAnldRe
11% thereof, an oil content of up to 12%thereof, an

contentof ﬁ@éﬁ% tberrequa qeBulpgagonteat of§P-60%thereof, & enliulose cantentipf 60-
({?ﬁ ti]xéi'e/ QJnte%P 5. 70%%1%@% a%%ll 4 efc&n&ﬁv é% %({l%cﬁ Hereof, a
e ce ose con en ? u|
m}ldsﬁ%mtmm 35-80% tlmeédf,wi cmﬁelomh&nt of 8- 85%6&%1’; hedllalke

a cel ontent .of 55-60%
Bttt 5 SD O CTRRrSR RO ol hireShel f ctlE Fontent of 95-
0% th&%ft hereof , a cell ul ose content of 70-75%t hereof,

a cell u] ose cont ent of 75-80% thereof, a cell ul ose

cont &Rt hespicelbylase opntent may pe a herpigtljulgse sentens at 294 thegrof, a
héélc%@lrfwb%fl@&fof 2396 flefeb, %@mfcemsgetcoﬁém%@z 35%;1&'8@? gof

or a cellulose content Of - 99% t her eof
hemteelapyesontert of 3riv/etherepfip hb@lcalhﬁeqmce@tbnt 3 @é«% ﬂmqo%nt

. 20 r | t

it Hib ISRl ard IFILARL . HoRRENGON Sty b2 B0cteor o
hamivelhdbdeicontsrt of 3riethereof, a RefnBselitiese eodtent afbéﬂ%abéréaﬂ nse

e e S R A e A

hemiteniieg! donteMF 201854 REoDE hedniBdhuldie E@@dnt 0f2-14% thereof, a
hem cel | ul ose content of 2-10%t her eof,

hewirelwpse opisnt of dripénhersef, o hemigefiulqse pestsmt 2%12 16% thereof, a

R bl UbRS A of Qﬂb%‘tﬁe@&f ghé‘r&c@lfuﬂ%@ E&tent @f 2-18% thereof, a
hem cel | ul ose content of 2-13%t hereof,

hawieeddpieiponigrt of 3riPtthergdt o2 a hamicehdese @fmtela of 20% thereof.
hem g 50
o ooy [0 RBEERAEE » Binig el bIEsafh15% thereot a ligni conten
offi s then 149 deecof @rligeintcon®entdf IlegShtuln £3% tﬂfereoﬁ a lignin content of less

ﬂaélEZ C/oetherﬁ? S gl‘glg Ec%rgeg{t 1g]];>s32 18%’} tﬂe A gfg? llgrpn gontent of less than 10%

th@of Glignid éb‘ﬁ%nﬁd’ﬂlés@ FHan 0%, (BE6H QB@ﬁ@éontéﬁh@f 1kds@RUnBY% thereof, a
cont ent may be a lignin content of | ess than 15%
qS

Ligniacapfent of less than Arodhsaeadit lignin qoatent qffiesp than 644 therpefps lignin
cbhtSitioR 1&%51?5‘% tﬁgredf ez ﬁiﬁ tehd ¢ glké“s‘%ﬁ@%f% th@rebf %ﬁ%?]nn cogltent of

content of less than 1 ereo ignin conte

1¢se §on BhetheredRs hgmm ewftent af lbssghanr?."/@ thateefir adigningsstenttddess than

a})ﬁertehfereof a lignin content of less than 9%t hereof,
|gn| n content of |ess than 8% thereof, a

The nitrogen containing organic compound content may be a content of up to 1%

thereof, a nitrogen containing organic compound content of up to 2% thereof, a nitrogen

containing organic compound content of up to 3% thereof, a nitrogen containing organic
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lignin content of less than 7% thereof, a lignin
content of less than 6% thereof, a lignin content of

wo ews/ 1418 5% t hereof, a lignin content of | esBCT/IS20091863802

thereof, a lignin content of |ess than 3% thereof, a

lignin content of |less than 2% thereof or a lignin

content of less than 1% thereof. The nitrogen

aweuidtontenbeigmnie 6%odherpdumeltregantcentriningprasaicgompeundrpontent of up
fo o o b oy .

B on s LB i SRR SALA A3 o

wegea icontaiging oganiccompopdunateatafi i it 7% thettof, tamitBiigen containing

thereof. a nitroge 0 [ ni or gani cconpound cont ent
St ripoud Nl R G s o R AP Ryt gl compound
AP t6€ 9%t tRdrEofOf nittPgeh Qo ning@k@aic,coRp&ird cB/eR of up to 10%
ont ai ni ng organi.c conpound content of up to 6% ]
HEedPIrogenfioRABRSPrEdH PP ORisarniar b6 theerof, a nitrogen
CRRIERY or@iniddnifdudPednhat &g{p’to @2%'&&&%%&&@% %Igéiﬂﬁg organic

organi ¢ conmpound cont ent up to 8%thereo
qempewrsegentenefaiprie hyo dregrofiamittegep cemianiog ntgemit coipanpd tontent of

BR85S B R SRR ot

itgEen contginimp orgadicecompeanid cofitentpf P tollb% thB@o£ o hitrogen containing
nitrogen containi organi c caonpqund content of up to
IS awPaBR comtet dipden LR THEOSSR GAHFIRING BHEARIE figmpound
doRRhEITup @ 189 thefeol, A%Mitkdpeh B6Htainidg Bighti® 6G&ApAN bttt BBup to 19%
organi c conmpound _content of up to 14%thereof, a
thereof oy a MitogeR SONFAITHBE FRYHMFTNROSADentant efoimtte 30%dherens. t o
15% the _ y o hl. . .
cont ang Pt aShbE B CARbAhAL AP HFRE £ oGP BHAo 1%
thergefind proteomgsotamingerpanan¢omplounrthedntent Iipttd 2veghdéreofaa protein
Lfregen containing o ic.C und content of .up to.
Dbl PR VBt AA o S SRR, AR onfpisigpatic
compbani confent s up do 49 therdvd) g btedrcontainirgiodgnit oMPbRidvongnt of up

or, i c conpound content of up to, 20% thereof. The .
B P%@E?rﬁofgi)ﬁ?’aqﬂhm&%?sﬁmc BUhePnisgheiditio i heggotya protein
doRA i orinid dripdurdeohiRer (ﬁQlP to 2%RhRédE! 4 préeiicdhtdntHg organic
organi ¢ conpound content of up to 2% thereof, a
aoppewdrorisat ofiun it Yo deiraki apreteimsoniainingorgaaistcompound coptent of up
3904 LSS profei i i@ S A i
1 S e io] prof el St GRRLAL I L AR G R PO Dtrcot, a protin
conigmirigeorgiponpdusinentent ofap teipl % thed, talpeatein Containing organic

' t ai ni. ng,, an.c ¢ qund content of up.to
BPbdboiBR Gp 1 PP RGN & FAPR SR Sty cmrifa oontent of
upao i 8% ttheddof ) {oprowin KYntaingigedFanicacopipoiirkl ddneMUf ap 6 1MY6 thereof, a
or%gnic conpound content of up to 8%thereof, a .
RSP B ORAIC GBI FPRICR S BB kP WiRteah £ PEsteiny goniaining
S2nid RMPBInd ANRAIAP R £ HiRtdok, APratkifl BBk iFinhe BRAHR dompound
content of up to 10%thereof, a protein contalnln?
copiga it &p énhiye theteob 8 Mratein corftaining prganit ypmpraingd entens of up to 18%

tﬂér%f?%’]ﬂo& ﬂ{aﬂﬁﬂ‘ggorgz[nm oﬁ%ﬁ%ﬂgoﬁlg g %L/to tl%%egﬁ ﬁl&a& &otein

12% t hereof, a protéin containing organi c cO
coptaingrgtorganicgompourki3¥mtehtarf@p o 20% fhreoli N cont ai ni ng

o ot dnhs TP B IGameE Sesfsttaaes i Eh ot s ran 3%
th&r861] IBSIRMI 2% thefb 1) tha OV tRrBd 1@ less than 0.5% thereof. The mineral

content may be less than 5% thereof, less than 4% thereof, less than 3% thereof, less than 2%

thereof, less than 1% thereof or less than 0.5% thereof. The dirt content may be less than 25%
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organi c conmpound content of up to 16%thereof, a

protei n containing organic conmpound content of up to
wdaZowtkeseof , a protein containing organi c conmpoLms2009/033802

content of up to 18%thereof, a protein containing

organi c conmpound content of up to 19%thereof or a

.groteln cont ai ni ng organi ¢ _conpound content of up to

eropt Ieas taart 2097 Hsreeh irss then i enitharenf. lpss thand §% therpofblpss than 5%
0 % t hereof, |ess than 3%t hereof,

%ggéi%%ess %{?/? /Ohte%g%f? | ess t han 1% t hereof or | ess
t han The 5%ul¢mfeqfstocKﬁ@may p@mngise (pantibbmWithayizbef 0.@lsmicrons-100

5% ({1 ess t%al? 4% t her eof ss t han 3% 0-20
‘P’H‘e? &6t © “’t“iﬁ%‘?f’ > DTG Ml RBFCrons 482G ‘?fén TBACEREASLTE o6 10-
hiREms tahaaﬁa d7 25—%)%&6@@& sizd BE3040 thicEBfMe oTBY-50 ibBhS a size of
t han 25% hereof, less than 20%t her eof | ess than 15%
10728} rmisrons, asize ofRAO prgrPph a sige Pt 70-Ehmicrons o af §R198 gricrons, a
e dr965 0b BAttors7a §iRe5€190.150 BficroR, |aléhz‘3%&” ‘?SJ ﬁmﬁfc%g adke of 200-
may conprise particles with a size of 0. m crons-
250anigtens, @ sive p€2 XF-309. r@ltrons msme@ﬁéoo &SOsmlmnafa size®f 350-400
mc?Jngrli zeaof §b(¥-§5(91}1lcg rfgg& SOOamlcr(;n%, ao Sfl € (8 886) 850 microns, a
m crons mcr ons, 4
gidecf 65\(%—60(Bm8m2r$ aoélze4dif660)-6ﬁ® idns, a ﬁz&bfbéO-Gf)O ier&3, a size of 750-

cr.ons 60-70 mcro size of 70-
%ﬁ%?l&lﬁgs agi7g of £003 %50861%’63%5&‘382 350 §00§P12@n6fa S5 0%99 950
WHCEINS,BSsizedf 95 E SO0V mibfids, h2:e B TSRS, a Azedf3€100hm 10826280 0-15
m crons, a size of 200- 250 microns, a size of 250-300

Hing? §rasof 13-20 mm, »sizagfROPIonm; avizef 2530smme sige 3034 0on, a size
31138.148%%m, Asisd A0S Qﬁfg mAxQOa 4207556 0% a e D26 59&%5%;% ggss-so

mcrons, a Size o 00-550 m crons, a size o
mingca am%of 6!1) @ ma, $1z<6@0’>56®0nnn a:mmrm" 70e7$smrz,ea sife 0 30-8U @On, a size

6?86 r8g a s1ze o%'%S %i) ngg,ga %%8)99319‘3 rm%]gf a s1ze ofég 1@5 800- 850

mcr ons a Size m ¢rons, g¥Y- 950
m cr dhs calaris vatee affthedBlulbsi® tHédmakrSOnmy ba nsthz eangé ofl5090-16000

Aty neimr o it 3® pife Geufotalgic ke 6B ppidosic

ﬁéd%%cl@ﬁo By Bémrmré raﬁg&fzs@omﬁomﬁ@maﬁﬁd 3n fHe ¥aﬁlg@f)f é(@o%oo
a size of Ogggoga si ze of 50-55

B8 Buntl i ghesrigs of TORICAOGE B Paindi Pahe TG AOOGO00H TU/Pound;
in 'tl?eeraﬁge 0?90(70510663) Bqlﬁ]!’o%ﬁd ofn, theraf] JFH)O(% ﬁ'Oé@ B%/I%gn§5m the

mm a size of - a size of 90-95 mmor a siz€
rafigeds 1 1¢19- 12000 $HEE/Rmhd1rmahaﬂahgwfdiothéOQ@BWUYmet in the range

[ Q0 Br
SO0 P PR B faie {00000 BAPTPRIRT Re B b b of
Bab®i 60BIlIRowid. t he cel | ul osic feedstock 50 nay be in
the ran 000- 60 TU/Po int range .of . .
6000 47506 %’ ﬁyp‘ﬂ“ﬁ PATEOR 8 3@0%6#3@@1 Gepping device 16,
B higrRRURst ullcﬂpdri $h 6faBERQD aﬁ@%@a‘tgg? ngfwlﬂa‘i)‘dﬂféles 'tgal&ﬁ‘l?
Erp%&e of 9000- 10000 BTU Pound; in the ran of 10

s vty asizgrod less thap ﬁ@mam@tely&p migronp Li

i A ISR B o

BwageRpastecsystem] nWIWIEP oeang docafionlizd0 @ digd36G6n Bifhih BeWE TP, for

example, in any suitable manner, such as by conduits. Alternatively, liquid portion 60 may be

introduced into an additional feedstock production system 80 for producing additional
feedstock from sewage 10.

It is appreciated that producing the cellulosic feedstock 50 according to the method
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A residual, substantially liquid portion 60,
di scharged from entrappi ng device 16, conprises the

wo e@paitek7porti on of sewage 10 and rel atively snedT/uSmb9/a33802

particles, typically particles with a size of |ess

t han approxi mately 80 microns. Liquid portion 60 may

be di scarded or J flow to a wastewat er nmanagenent
QYaae

deseribehhgginakaye prayidep & la piugality ef syperics berefitss Bevegemplashe

eﬁﬁ?ﬁsg]ﬁ%ﬂ%&ﬁ&?@f%&(@%& f?&xll EJV% L heISQ'elgﬁ\%F‘)ﬁlgésq%}]nn n

suglarise! vioth obidsehgirtesed B eegetive saduyqes IsichLaspwpat, wihen afiDcorn. In a
uced iti ong fee

P Er B3 E8fopa0! U7 PyPHase1RE e R sovase 10 contains

36 de0% tdss figmnian Wl rékfevell froimScoad Th@bisa bLehtaPRid solid particle
produ0| ng_@t he cellul osic feedstock 50 according to t?]

VedoEem prayags AApiAs oy odusing celbrosic fspdsfogk PP yith a
ﬂfatﬁél? ShAIPLoIREOEE 1 ThRma§ 68 AW aBtagdsf pﬁ)ﬁﬁ&f@ﬂ RS paft pdduct
article portion obt ai néd from Sewage h

E@n &hei oplilgsi¢ tesdstockgimicarthie qualtyrpithé papar mrodust swgteassts as the lignin
5qﬁ$%§%§egsesrﬂ%%xeget ative sources, such as, wood,
Wheat - an In a non-limting exanple, entrapped
S OI | dArpadditionhlebepefittis that {dOrsio€ trittappeithofid partisle pogion l@have a larger

ta ns 30% 60% | ess hi]gnln than soligds retrieyve

USRS 175a U SO s oL RO ABRFAAIVE SFeFS phin  Ghto Al Fhegration of

ﬂB@ Fibér® WitRR thdeivia Sy RandIda8 oSN MS of Abad E}O&‘%ln @F the pressure device
rgrodum ng cell ulosic feedstock 50 with ative

eraen- Thny ot Bbers pigmirapped polit mﬁ}ﬁlea@rmnﬂémbg@gs the, et%mency of
ﬁ&ﬁg}dﬁ gfogﬁctfbfn dde RARE el er? ‘ﬁff'% iﬁﬁeﬁ Eﬂ&a@@at@f l\xlhwé\%ﬁb&'s for increased
feedst ock since the qu paper
tomtpcewitteproesssinfmatetigs, snch/zmlcgmctde&lraetard@shlbhemd washApr
adlg I actL‘nrr]xg :gro%s&e %o?dixehcetll l%sxc If ae?&cécﬁ( @0{0? P}Edrﬂ? I ZS es glr Iez
t h an Aroder Beriefit is itteay fibkré 6ﬁiemrmﬁ@é E@lid pamcﬁeqiwmlszo obkirked if®m
due to disintegratiop of the f| hin the se e,
SRt P Bl AP STreoP e PSEOE) BETHGEtom e alowing for
RO@REUK 6f HEY ?&ﬁtﬁﬂ?&fu@@ Rhereffos FUS&afblel étBS10E whlich comprises mainly
entrapped solid particle portion 20 enhances the

etlplogs, may he produced ook cblulpgigdeadstacksife to t he
rel at@o\ﬁ% oheﬁf ﬁ)llgévﬁlgrueéﬁﬁeﬁﬂﬁ%c@{&%qo 1M{V‘a\$ev94tér%@a%9{ent
nmateri a SucC S

i ncreased con processin
gystrmatypicelist dﬂWéZVT&dhmmﬂmmr ¢fsoladsi withimth séveage 10 is reduced. For

%&%{eglget go)%lllal{l]g?fp oREH It n Ih%%.éeqy]g h cfsecl:olni?lclﬁl Pne‘&lplbe(ﬁlge 181%40% due
telptdca@h@dmfhﬁﬂ 4 dhgmbﬁ I:an é the WWED‘PI. PiOccadiigpofiseslader 10fproduces

e haye relatively_hi h, cel | ul gse ntent, as
SokE T muats sParcnbwss bhoetn sud b Sredic: i on of
hi gh 19 a&,bﬁuulam&u&t&ﬂfews@ﬁtwéhu&lﬂhat@zﬁmﬁw s8N0 lare
whi ch conprises mainly cellul ose, nmay be produced from

repeveddany peyige 19 peerde ersrrimpche digestiemanlowihinghe WoY TRy iemgval of

SAPRIT Ol 189Syl B0 LR MDA SR o
Witlen $eWHHE P This sllovedioc mdximabremexa mf batids Frem\sewaged Ogiior to
%311%% }isomg“ ng Sgna tlonq [ S conventional ly reduced

Removal of solids from the sewage 10 decreases the volume of the solid components

to be digested or processed within the WWTP. For example, introducing sewage 10 into

entrapping device 16 may bring to volume reduction of the solids within sewage 10 by

16



to processing within a digestion tank in the WWMP.

Processi ng of sewage 10 produces sludge. Typically,
waebwdge7ss di sposed of by drying and | andfil | iPgr/us2009/033802

thereafter. It is a particular feature of the present

i nvention that solids of the sewage 10 are renoved

fromsewage 10 prior to entering the digestion tank

appropineateln 4099y itms rqRegyingthe esflids Gpindke sewvagn aseardige tol e maghod

&%@cr@@cﬁ fxé}ﬁl i v g}o\%{ﬁa& a?ﬁﬁ%ﬁél héit B#r hémagmg ﬁmqlsgﬁ?ﬂo%rh? 3 be

tan
mbcemﬂiwd&mfthmmﬁlfvage 10 prior to settling of solids

Wi t hi edi ment n t.ank. Removal of ids from

the TG ETREY dBarc bl R Aot B el §ofp grariols Spects of
AR BRNhSinbéntid afll g€ sbtdfkeRied Rs RER HeGHvettibininy Ray.

WMP. For exanple, introducing sewage 10 into

entrappi ng device 16 may bring to vol une reduction of
EXeMePEilds W thin sewage 10 byapproxi mately 40% Thus
removing the solids fromthe sewage according to the
met hd&dpetanantdl Bengedvag: ei nabove provi des an additi onal

benef by.decreasi ng the s d vol une to
oL e GeReAR R a3 Sort S df Worh Rrdfont O g S
sewage whootedssiftint ¥ muhieipdbseivagisw s ectm. Af seeﬂrnrlyg mgt}@ut

SORPERETGR T i ol LSRN AT U A P S1% celulose, 10%
RReREEES 4. 54 S 69 prbBif cORNRASTR, or%a'ﬁfél c'dﬁilb%d%%%ﬁ'déen
portion of approximately 0.1% of the raw sewa

coppEingcazmicHomRowith il 21 Hamingealis g Sihaandandyl 298 lrtAs seen
F
por ¢ 1o e 3y FANTRRAU o Uy Y LERABE ot Surg g 3 Acm

fheinitiobdand habdirt re‘m@% frorg therraw G@Wepgeoml remaioing adntion gras introduced
ani ¢ .conpound 60/ itro talnln

or gani c
1nto mal%ld‘, CO ngO Oe},rllc?] \éVr al' 1 a%fglog% ISI' n\aas gcag%redlﬁyf:d.
Th e MThereafeniigaawmasydgs apihitrodeted itt@arbeniypiNLCdevice f@med of a net
e i fuge a ressure initial sand and
s st met Ag OW@%W?{&%A@“W%WQ PRACATIfg the net. The
r@@g&m@,m@m&g@ﬂg&mdl nto a magnet containi ng device
wher ei n portion of iron was magnetically renoved.

Ther §a(fqné$ry sa0d reraQyal wasepsaonned byrediggnigtien intconigal-shaped pool
v@rﬁz} R RIsAR sqﬁy toGh lgcﬁ{gg%% tl%fpoﬁl riﬁé sé&fm&te%%gncmv&r cﬁ%arded

Appr oxI mat e solids were entrappe
vv| t hiThe sdlig pogion Wséntr@meduuatb alsterjlized atzotenpaatua 85°C for 10
Igtcé‘ée\r ded. Secondary sand renpval was perforned by
I'mentation in a conical -shaped pool wherein the
S and Mitierk] reotdl &vabpdriopiedby usbef @ﬂ@imca]'hﬁsh&ﬂiﬁrdfﬁﬂfe@dld portion

FRRPS S T A SRS 551
Hyti#dLk16Se acid in a boiling apparatus. The boiled solid portion was thereafter washed 2
times with deionized water.

The solid portion was pressed in a screw press for partial removal of liquids
therefrom.

Experimental Results:

As seen in Figure 2, a resulting cellulosic feedstock composition was produced in the
system described hereinabove wherein the cellulosic feedstock composition generally

comprises 5% oil, 67.1% cellulose, 4% hemicellulose, 4% lignin, 6% protein containing

17



5

10

15

20

25

30

M neral renoval was perforned by use of a chem cal

wash wherein the solid portion was boiled at 85C for
woomohas4 with a solution of distilled water nMPEEUSM04/083802

a 37% hydrochloric acid in a boiling apparatus. The

boil ed solid portion was thereafter washed 2 tines

W th deionized water. The solid portion was pressed in

Qrgandg eownoned 474 wirogsa containing @raavig|compound oyl Yeminerals, 3% sand and

{fpenefrom Experimental Results: As seen in Figure 2,

a resulting cellulosic feedstock conposition was

produced in the system descri bed herei nabove wherein

ﬁbl ul osi ¢ feedstock conposition generally
i'sés 5%o0il, 67.1%cellul ose, 4% hem cel | ul ose,
4% | iggpérimer®HoPRscOmRE:N CcoNt ai ni ngor gani ¢ conpound, 4%

nit roaen3cont ai ni ng_ organi ¢ conpound, 3.1 % m nerals,

3% sant M A2y, swass peludpgasplidpatiamofapprasimatgly 0.05% of the raw

RWAGEIHE ShtaiftetrdH a Hunl RRBIE d dj iroRk]

Sor I on oftalappr%ﬁiarrﬁltng?a}%{l 0. 05% %Sft %%Mrégv&ggﬁgg,g&lgs

wbpasifedofthorawsewag solid nortise gengrllyeanmissy o o 3086 cadlabose, 10%

i n.Fi 3, &4 GO sition of .the raw sewa al.id

Hifcelifhoss)aa o) ol BuBinyta et s BPRERE s udsen oo,

doatainigy drprisempbuid/ol 2.1 §hinineral$ol PSR @hdlardAR198% dirtn g

organi ¢ conpound, 5% nitrogen containi ng Qrganic

CompJtRE™ age %ﬁﬁnﬁ%@a%l,ngqaz‘?@@;ecgﬂﬂzf capETugD aaprgfsie of 3 Atm

fohRitlaf¥ind GHAGE r¥ASval RbmIeRdekige0 @ hydrocycl one

centrifuge at a pressure of 3 Atmfor initial sand and

di r t Thesepiierithefrav sewage Wea iiteoduasd anto 7 Mibrasigh separatds sommgrcially
ARG [ [ ' [ separ at or

a?%mm %%ﬁey§%§%ﬁ§ b?%%%ﬁ%%&ég%? conmpany of 8029

HigekfieghXal/SASmE¢ranloges mid¢l SEISASaniderSepattatsdouamtmapydeg solids

S .of Sani ry. Separ at.qQr s..f ar, ent r appi.n lids
R g A AR S i
por t iSeconday sehdseo et tras e foom elbbyscdintdtatienid\aadonisalSshaped pool
sed] ntation in a conjcal -shaped pool

er f.orned )
‘&lr?é?%ﬂﬁ sg “gléf?cfi‘ t of thepeot, Jhe serientedsand way 580%&
sedi maeLak dpww, WRSadbized fetbasttea8eH dicB af 4 feRPedRe of 72 °C

f;))asteu.ri zed in a pasteurization device at a
etfoaninpigs for partizisteyitizetion thepgplni nut es for parti al

ster iy ' | . )
o % AL U el o SR WG K orion
wasvaghesiheith ansotion of distilddovateyfmigkidswith 4 294 hydrbeilon aceld The solid

with a 2% hydrochl ori id. The solid portion was
AT S Rl B leniat o,

The solid portion was pressed in a screw press for partial removal of liquids

therefrom.

Experimental Results:

As seen in Figure 3, a resulting cellulosic feedstock composition was produced in the
system described hereinabove wherein the cellulosic feedstock composition generally
comprises 13% oil, 69.4% cellulose, 6% hemicellulose, 2% lignin, 7% protein containing
organic compound, 0.3% nitrogen containing organic compound, 1.3 % minerals, 0.5% sand
and 0.5% dirt.

Reference is now made to Fig. 4, which is a simplified block diagram of a system for

manufacturing a combustion product from cellulosic feedstock, constructed and operative in
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The solid portion was pressed in a screw press for

partial renoval of |iquids therefrom Experinental
woemaliizs4 As seen in Figure 3, a resulting cel Peil/vS1009/033802

feedst ock conposition was produced in the system

descri bed herei nabove wherein the cellul osic feedstock

conposi tion generally conprises 13%ooil, 69.4%

asegranice with ag ombediingnt|of thepsesent 2oventfigm e ; seell g Bigot, dlierpellulosic

054150 B B0 SR 90 RG0SR

Qlimpld?ym@e@@ sereeepress, Nfiiver vna blebder,Faitgll gdndentu wchlelos kuife grmder for

S R BT b UL B, L

fRaRdds it ik e dppdmaieiMessitaccandeneampd h an
enbodi nent of t% present invention. As seen in Fig.
4, t Ads agreigteskthat ar@élasfi@\esv@ %3 mpapebvigiedund in a

gr | NefihB Ge1fILICeedk Rk BY mBPHe ﬁxﬂb(‘hﬁ:@{l ﬁltd@ﬁ%%ensa}i %ﬁrﬁteﬂlzlremoval

| oynent of a screw press, ter or
dgz ce 1@4 fon mova]a)fgmrt@n@f themitfogemyaridruletein chtpinarganmbeunds by any

SIH e % %lg SI I elent O%trogXor{esds grg}la{)}?lgg %cgd \\fxﬁ%ﬁs, guch asa
Mﬂ)@eméhlcamer(ﬂﬂ)rmisﬁ,l adihydsspet bl&fspﬂa‘ﬂa‘l(leP@I) vexsiaomd diukd hydroxide

' reciated that grinding device 102 may be
(5%9%§§@§‘ﬂ¥ﬁ%mE@FluI03|c feedstock 50 may be

I ntr gy gRfedididOtha Iﬁ'tHg]Eﬁ’ QIWOIW&Q rer$val &ivite 1 6ARMRbe obviated.
device 104 for renova portion of the nitrogen

an d gie F@l‘lﬂpstctfmdéioﬁk ﬁ‘gmebh@mﬁ@@e%ymamgﬁcmtyammal removal
F?OG foy ﬁrllth e ﬁ @fﬁﬁr@%ﬁﬁmﬁkaﬁlﬁ%ﬁ%&%@ﬁ%r | %1@ suitable

mpl oyi ng” aci such as a rogen
r(1¢q@s )Sevmslhry rmndahymmmy dwmﬁ@g ptvatbe fc(dﬁz@@a)nywashf the a

A AP ol Pty 6T S ARk e ol
d eV| deis &ﬁ#ediﬁigd thet sectmndap @fineral ién®al device 306 mheBelshviradd.

ntroduced_into, a secondary m neral renpval
dev Fﬁi‘e i%%‘ll‘fslfrfe?dﬁ‘i"f’lﬁ é¢ Mg AR DI Tt Broingdorie 108
énipll dyi 0y GuitBRARLAE, kuchisD ¥ AddYevd predsaP b GiltBBRES; a piston press, a belt
Secondary_m ner al removal device 106 may be formed of
Taghy obheengfugafer ensapantt it appresiated phvd pressing dsvier AQS Mk eltviated.
r em):’}fgk cé:iﬁl‘llds&%eé&%toglt Sd: iy b ntr!)&ucla(_filélgpﬁ&argﬁg gg‘ﬁ% ].tIBeH)r Cfxt least

secondary m neral renoval device Vi at
pettally dhying C@Eillosﬁﬁ teditachoR. Eﬂmgalpvibel Iamayearﬁnl@r anyseitzblecmethod

o LB S ST, R T e

tRRRSH], sﬁbhb@ lsblaitioRS plicing tl&ﬁ;féllﬁlbélbl ﬁﬁdsft&ik SBXﬁﬂ'Qﬂeenhohée tr§ogenic
tliaﬁﬁ:{emated t hat %§SS|ng devi ce 108 may be obV|ate

BEVPUB's P BToPR 8 2D & RIS PrFEY 2 e DA CODIRIE thereof
dryi mds giprésaedihd d&ﬁﬁ%&émbei@@hayﬁé Sivadiddy drying

cel l ul osic feedstock device 110 may enpl oy
any diie eedwlasicfpadsteek S0 may be introduced into an oil enrichment device 112

operative to introduce any suitable oil into the cellulosic feedstock 50, it being appreciated
that the oil enrichment device 112 may be obviated.

Thereafter a resultant combustion product 120 may be packaged in a packaging device
124 by any suitable means, such as by employing vacuum packing or pellet packing in a pellet
machine, for example, it being appreciated that packaging device 124 may be obviated.

It is appreciated that the order of using the devices described hereinabove may be
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for partially drying the cellul osic feedstock 50, such

as drying by evaporation enploying heat treatnent,
wGeomb/1es860l ar heat or placing the cell ul osi c PePUS1009633802

50 in a greenhouse, cryogenic treatnent, vacuum a

press, such as a screw press, a drumdryer or a

conbination thereof. It is appreciated that drying

2ieppted sa axgo REplugsccoBthystion @EpdugtHa0 fiem oglhesie fepdstats 5B.c k
50 mayadhitediaRiskOGHE gretcﬁ{eqhzﬁﬁh @b g%)%&g menédc%ﬁa*bﬁ&m& boduct

operative to |ntro ce any suitable ol
128 Isdpm¢ ofthe dfviassl desodhed B@reinaboveaiaydpe apypated withad cothpbmishe; the

| |ch nt de be obvi ated. Thereafter
% Ité {hteg e 't‘sg%pm%%(gﬁ%? 120 may be packaged in
a padhagasﬂgngimbneuwodkwt B0)s Sbtd'ufxiélm&n fHéE?&em 8é46ibeds
ng vacuum packi ng or pellet packing in a
lﬁgq"}agg errﬁ& SoFPustiogprodugii ds a ‘fqmpﬁélrlﬁlgsugﬁﬁm@@v SQTBRIS{T}gAn oil
ek '1flg%jtﬁ¥ﬂe&fe a dedhldIB Yot SN0 @/@glerebf ahSmicellulose content of

gg/rem ated thaf the order of using the devices
24&%% thersetl adighinicaribe\oé qu%t}halb% thereofitaeniiragon emntdiming organic

0 el |l u
O?an decoﬁtgé%blfﬁgko {5/? hg%g ?té% in c%?z{quﬁ%or&ranel% c%r?pouP% a(%ntent of
uprio 1 ¢ thprevesandionganoaofiess mndefmhembﬁ ® minra doretént bPBss than 5%

B AR S RS SRS R B comrtion

A6 GO AnkMBdUES doaibubicdPesdessl ABe coifusti@Sptbduch R0 is used for
combustion product 120 is obtained fromthe system

comiestiop efmpterids snduparee userb for srample ivsteap pbepakt 120 is a

conp |

TP AT FHASIRGH ) ol SO 5404 ] BIREARL L) S
136 therepE e pili bantant eoh2%Grikerestt, @-o0vatettert & Sr% therebd, gmmhcontent of 1-
4‘05/8 ﬁl&g:&fﬁ at? I)Il !(:)(}%S%F] IE Ig@‘gtgcl;rr%(?ugngg ceo%Eeht ?af lné} thegeio? an gbl/content of 1-
Thieeof, an eul pontxdne ol -8%nbeacat] angilaogtant of 14901&11}1%01(; ail€ Gihéd@itdnt of 1-

t 5% eqf san tent o s th 5%
Bt ST e BREOH AT PLeG in Shi-555 irtsban oHentent
ofl 14B%4 therost &1dil dhtehOFS - 149 theRE drhagba@bnterdtlof | 34 BRLLE
that _the oil in the conbustion product 120 enhances

t he dBntrllElosgepnisnbmpasle a cplalogesopivat 9fGA-47ehereaf, a geilujose
coRet of 25-56 TRk aod'éllﬂgsergahﬁﬁﬂ ot |5§-5§‘96q P&llﬁﬁ?edcopfeﬂ{ of 55-

exanpl e, i nstead of coal I'S note
ofurtherpef, aegjlulpse content ¢f @&ﬁfyemre@ﬁ a !LellllB% tdnesmeoff 65- W% theteof, a
ten % t.he
SRRE Ponl o 1780 Bbegs WheflibackORE R Dok et Wefiose
cdfferitloé B@85% t]mrcocﬁ bt a cﬁﬂnlowéonﬂenﬁ&b%m%ﬂfhémofan Oi |
cont ent. of. % t her eof , . an, oi.l nt ent of
her & he“aﬁejﬂaf e CoFnEREY Beralieng%ﬂfll%é? gptent %fr%‘VMhFreof a

h@ﬁra;bmnbse%m&m%wlﬂa@me@&ﬁ a BémRéltuld:e BéRH: of1-4dk- the1=&>f6 a
thereof, an oil content of 1-1 1% thereof, an oil

hewicelHpsespntent pF3s5tnibeiaeh a hemicellulose gortenh of Hb%theras a
hEllﬂﬁ:Eﬁ*lﬁgse c@ﬁ'tel'ﬁ'ole %%%?M’ %&erﬂlcéﬁxﬁ@sfz Q&{t&?gf fg%q{l]ergdf | ab

content of 15% there e ce ose cont ent
bemicell o eontontiof A9%otherd 6F 45%1t¢1b1ﬁ®efzont®t ofl- ll(l)%dﬁaeaof a

Ialcg@@/t)steoc]ér}tgrb fo?Q fl‘% ﬁ‘frfﬂ dslée e:il{.l H% ((:‘)OS en‘gé)f]}t-g% th%Ieof, a

hemicellulose content of 2-13% thereof, a hemicellulose content of 2-14% thereof, a

hemicellulose content of 2-15% thereof, a hemicellulose content of 2-16% thereof, a

hemicellulose content of 2-17% thereof, a hemicellulose content of 2-18% thereof, a
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60% t hereof, a cellul ose content of 60-65%thereof, a
cel l ul ose content of 65-70%thereof, a cell ul ose

waeonbam7spf 70-75% t hereof, a cell ul ose cont eneCDS2009/033802

75-80% t hereof, a cellul ose content of 80-85%t her eof
or a cellulose content of 85-90%t hereof. The

hem cel | ul ose content may be a hem cel | ul ose content

of 2% thereof, a hem cellul ose content of 2-3%

t hereof, a hem cellul ose content of 2-4%thereof, a
Hearitetleloseitonsmt et Bh therdof @ Hidntitelinieosd conenhei0eethérabfose

content of. 2-6% thereof., a hemc cqntent of.
S LB o e G e SeTon S s 27 gt b digreontent
oF 186 a6 el Yo th@est, £RFHIEENted 0fAed YhahN0%EBErcoPa lignin content of less
heni cel | ul ose content of 2- 10% t hereof, a

thath? % dhargof.adignimgoptsnt of dgss than 8%wtherpefy @]égmn gontent of less than 7%
th@x%fcﬂl bitih Ocitertt Qf‘lte%%ancg% alege%%/ oatli%ﬁl?lgg tent%f less than 5% thereof, a

hem ¢el Tul ose content of 2
lﬁ@m mtelnmfdgs@ theodfethereof] azlpgmm%pnthmroé d)efss than 3% thereof, a lignin
(‘ﬁ)n SLE f oetJ l‘fsﬁ lﬂ’léllsl 2‘V§t§eﬂ ! efn T a(f clégjnttoﬁ elss tg?ﬂ 1‘9 thereof.
hem C"Elhd nitrQea cemmhmgbrgaﬁlc 20thpSntl h&it&ﬁﬁnay@e a content of up to 1%
'gem cel]lul ose content of 2-18%t her eof aheni cel | ul ose
e let pitiggercongning pLpanit cogpoundopteptat) IuB t8% thegenfaqtitrogen
e%g%rﬁﬁge&g o coﬁgfeuﬁd EAtent &f%tt@ 84, tHEBYdIE ﬁtrb%eﬂ%ﬁ‘taﬁﬁigto?gbhlc
of less than 12%t her eof lignin conte | ess
R otenEefapiio 4% thereai amn@@gwe*mtalemgIomwtcnmnomqmtent of up
. >
(b33 %ot & plloflH RS Hrarl cobftind ARG RE LR treredh o
muwgee rontaihing @sgnicltampdidicheegof pp & 1% grteof, amm‘c%am cattaining
| ess than 6%t f [.i gni ntent of.less than 5%
SRRSO SR o Brathgror LEBR M Suine ihulsromgound
don@hi of upas PBheredt, d figSgehhaimaidiy of@hie @bmpéundicgiitert of up to 10%
Tgont ent. of less.t han 2% thereof or a |igni n cont ent of
geef ¢ ﬁ*&fﬁgelb)somgvf@&rga%mwwéﬁn%ﬁp i dhegrof aiteogen
KA S e AR BPouPdbnREt 6 pAH | BAthetdof, %lﬁ@eﬁ %M{%g 8fganic
a nitrogen containi ng organi c conpound content of up
qgPeuRd geateabif updo H3% aduiragsh AeTRniog greAtie corpryod aentent of
Lg)ocﬂ tl g‘ptthé}gof%p a 'hgr ge@ éo“ﬁﬁrﬁr‘;% or: eﬁn@éo‘h{ g; coﬁ%ﬂ# (@f‘uﬁ't@ 95% thereof.
rgani ¢ compoun ont ent Ep 10 4% t her €0 :
ni t r dgre protom ttmtaumng ogagea mmpauodrp@nmxd map h¢ @ péntaoit Oﬁle tbd %

a ni.tro en Contal C
A R e e R
@nRagCorgMiP@uipdutdrvnet ofalp toBY%ttRerdd 4 frefeRPontathing orgamc
nltrogen Contalnlggéorg nic Conpound cont ent of up

OTPEpE} coBtent of ugite RISl %@w@fr@éﬁ%w&eﬁwewomem of up
168 @Bko0h pléiid nPAhNSLAAE condpothd Edﬁ%ﬂoﬁﬂﬂg @%Wh&gof a protein
organic corrpound content of up to 10%t her eof
wmam@ecngmommumbcoa@mf@ te Stpplaauend, acmmeenrmnf@mmmrmlc
J co, [
rébﬁeﬁr%f&g%h of%%) %/ gy&ﬁ)f eﬁ}{)@{nrkoHtgltnglrgQ)?%n%ocﬁﬁgggnlﬂrl:%ntent of up
110 Bgramereot mpmmlm@blmmgmgamé camfipotind don%nt biarpaofl O%ahereof a protein

[ogen Conta|n|n und Content of. Up
i e AR U S R e
SoRtpofit coifentd¥ ub@o 1BYHRRF, %%otelﬁté@ntﬁhﬁh‘g BtdAnic @BiAbUMd RBntent of

organi c. conpound_  content nay _ be a content of up to 1%
up to 13% thereof, a protein containing organic compound content of up to 14% thereof or a

Br:

protein containing organic compound content of up to 15% thereof.
The sand content may be less than 5% thereof, less than 4% thereof, less than 3%
thereof, less than 2% thereof, less than 1% thereof or less than 0.5% thereof. The mineral
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thereof, a protein containing organic conpound content
of up to 2% thereof, a protein containing organic

wa@eovpaerTed content of up to 3% thereof, a prot ePEI/US2009/033802

cont ai ni ng organi c conpound content of up to 4%

thereof, a protein containing organic conpound content

of up to 5%thereof, a protein containing organic

compound content of up to 6% thereof, a protein

cont ai ni ng organi c conpound content of up to 7%

¢ontentody, bfdeqsrtmné%l thesn, ddsnthay 4 Yriyaedfcleschpdih therof) fenthan 2%

t?x regfglﬁﬁso hagr;{?n% rehﬁe:re%) f)r‘ 1e& t?ano(iﬁ/ [t]lheé?o o]?ml r&gp %ngetng ge less than 5%

ﬂha'ﬁcbfaleﬁu theh 0% gﬁi‘eotf, 169 mfm@@%ﬁh@@ﬂﬂ; 264 thaf 299 herédf, ]las%than 1% thereof
t]er eof , %&? gl n contai ni ng organi ¢ conpound cont ent
‘erséﬂ‘aflg 198 Rer eof, a protein containing organic

conpoRdaleRO AR ofQhe db&bhaxo%%{scﬁlbﬁ%% ]yb@ npﬁle‘ia%gé‘ of 5000-16000
cont ai ni ng org ani c COTTpOUﬂd content o

BHéPewid. Itas lpm@si thatrtheentarigivalua gf e ganbltstlcrmpém 2Coay eain the

e

00048600 BirEPolond; | iasle I'aimmf 8000 Qm‘)ﬂaiﬂl/PdLﬁﬂs irt therand&of 9000-10000

G i Fieiec LD b FEy e i B nise b o000

BTU@band: QA {RFingdRY 13090118660 Bha/PoRid, tlh He@8ge of ERM011060D
4% t hereof, less than 3%t hereof, less than 2%

HéPapnd: i gegangs of 1409 11FRVLBTUBpundassin theapngs, of 500016000
ptempeaia The dirt content may be |l ess than 5%t hereof,
['ess than 4%t hereof, less than 3%thereof, |ess than
2% t hereof, |ess than 1% t hereof or |ess than 0.5%
@%M%?‘ The cal oric value of the conbustion product

may be in the range of 5000- 16000 BTU Pound. It
is n&peirlmdsmethtdmedural oric value of the conbustion
pr od 120 ma be in the range of 5000- 6000
BTU ﬁﬁﬁmjop T SPWRSSy BAGAmS £ SR 2RO BBIRhGD-1 0,01 fggaw
JeRAGE wad obtAREH BN A nlhdigAPsend e Wiktd StehaRYeRin Fig. 5, the
8000- 9000 BTU/ Pound; in the range of 9000-10000
BrOPBEemhef thy ﬁWﬁﬁ@ageéﬁb%p@quw@@Hzcme@f@pﬁ&}p@iwﬂu}we 10%
HelfcelIRIBEe 43b, o0 Bt Remid B Rd. 8%
120%)0 13000 B Pou%% In then ran e1 3000@?400%
@Tginip miganid gemplaend; él}@é/o mﬁnelaJSO(DZ)S‘?(oEs@mDalﬁ'ﬂ@/9%dmd or in
tE)Tee:’I%Q gaQY éﬂ?%gsel %(?cglgg qr%/%yquclon%%ék@hlée at a pressure of 3 Atm
ﬁonmiuaﬁsamgrmcsza]ﬁminmmwmwagé appr oxi rmtel y 0.1% of the

raw was obtai ned. fr muni Ci wa

(oot SRR 3R Rt B ttoficd En G BOiRS G g eed oy a net
TQAIBQ &i&oh s Al prlo%a@&wmg bR SRBpRPWAIHIn thd A3 The
cellul ose, 10% hem cel | ul ose, 4.5%lignin, 6% protein

renthehlignidporser EaT ds@sléhound, 6% ni trogen cont ai ni ng

grzg S@;egtinﬁmgﬂqgmoaag whs perfiiE] B Sdinbatafof H3AInRAshaped pool

wherein the sand sunk to the bottom of the pool. The sedimented sand was discarded.

Dirt removal was performed thereafter in a hydrocyclone centrifuge at a pressure of 3
Atm. The remaining portion was introduced into a magnet containing device wherein a
portion of iron was magnetically removed.

The solid portion was introduced into a sterilizer at a temperature of 85°C for 10

minutes.
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The raw sewage was introduced into a hydrocycl one
centrifuge at a pressure of 3 Atmfor initial sand

wOo eovoned784 rom t he raw sewage. Thereafter the re@I/Eswagyes3s02

was i ntroduced into an entrapping device fornmed of a

net of a 250 mi cron nesh. Approxi mately 50Kg of solids
were entrapped within the net. The residual |iquid
portion was di scarded. Secondary sand renoval was
performed by sedimentation in a conical -shaped pool

wher éiﬁneltahemsaai avas perkortned bheselodt tloamicH wtakiewhmcih theBhidd portion

TR IRNES 20 o Rl SR S 30Tt o e SRR e Pl 2 o

}Wﬂﬁﬁﬁlbﬁea@d m?a Wililing aﬁiﬁaﬁlﬁ Mk Boild sPRY pdrfiéh WekSthereafter washed 2
i nt rogﬂi:ed into a magnet containing device wherein a
tﬂ’é‘ist"Yl e&’fm%eiié?’ﬁt%s magnetically renmoved. The solid

por t ITQR syIRS, nr\%ilﬂ)?&%d' il Qcréw ?Fe@é' fot | bgrﬁz{l ré&hov1 of liquids
tb@gger ature of 85C for 10 m nu M neral renoval was

@rned by use of a chem cal wash wherein the soI | d

g? r Ej: S? r%’s‘?iﬁag Qéliu?o(glc%ée)r(ig g& &J?{]thgrre]a?i%/gx%{uay\fo Ca:} e %x(-:m I | Ly qa partlcle

lengtlaoﬂesslthangmappmmteus The boil ed soI id portion was

t her fter was tines. with dei,oni zed water._ The..
sol i BBH"E‘%& é"tﬁ‘Pé%‘é‘%‘er‘%ﬁO‘aP%‘F%Wrﬁ F%%%Ve% g¥ P%&P‘t“?l%ﬂt

BlediyRdres erhplSingls 16°%% ay@bsammiofibewh@sul ting cel | ul osic
feedst ock was thereafter 1ground in a stone grinder to
y

a parlp ggsalting peftipn wes pastiadlydrig bipm drupy dryer bewsin 80vhef the liquids

Wit B9gen and protein containing conpounds were renoved
by pH Gradi ent El ectrophoresis enploying a 10%
hydr d"@e partihllyodried @otties was Pieesed by a kdrew grepoanditimmeafiaspacked in a
If%ﬁé 3hn¥ dried by a drumdryer wherein 80% of the

S Were dried. The partially dried portion was
presfﬁﬂerbyemlﬂemm press and thereafter packed in a
pel | mac.hi 1msnt Resu h . As seen in )
Fi gu S%e“ A f%‘é taur?ﬁi 28 ‘lsPB‘hPfB Y EURPISHINP 35 Progyeed in the
@@mﬂé@ﬁumfdxﬁhbbb@wﬁefahﬁmcdﬁsﬁiubbgﬁdb&@&hp@yﬂmﬁegenemuy

wher ei n ghe coorrbustl on Og/roduct conmposition generall
©BRprgsdd% ofly 65%icellulensol ebfrrwp%b@se PoobigniviSteppigingeataining

Ahnkd QRipBund® YR deh eoﬁa%g bi¥aiid c&h&ﬁ:ﬂh C /f%%rﬁ&ul@ Chos %43% and

nrt rogen cont al ni ng organi COfT'pOUI’] om ner a1 S,
Wadut. dheicaloricdialue of thegesuling pvmbuﬁabmowct ishppromignakedy 9@0

ti on product is approximately 9000
Sead.

EXAMPLE 4

Experimental Procedure:

120 m’ of raw sewage, including a solid portion of approximately 0.05% of the raw
sewage, was obtained from a municipal sewage waste system. As seen in Fig. 6, the
composition of the raw sewage solid portion generally comprises 6% oil, 30% cellulose, 10%
hemicellulose, 4.5% lignin, 7% protein containing organic compound, 5% nitrogen
containing organic compound, 12.1 % minerals, 12.5% sand and 12.9% dirt.

The raw sewage was introduced into a hydrocyclone centrifuge at a pressure of 3 Atm
for initial sand and dirt removal from the raw sewage.

Thereafter the raw sewage was introduced into a vibration separator commercially

available from the Sewco company of 8029 US Highway 25
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BTU Pound. EXAMPLE 4 Experinmental Procedure: 120 nB of

raw sewage, including a solid portion of approxinmtely
wO208% 084 t he raw sewage, was obtai ned from a PemiUsiopa033802

sewage waste system As seen in Fig. 6, the

conposition of the raw sewage solid portion generally

conprises 6%oil, 30%cellul ose, 10% hem cel | ul ose,

4.5%I1ignin, 7% protein containing organi c conpound,

5% ni trogen contai ni ng organi c conmpound, 12.1 %

IonereeaKy, USA. wndsrsatabbgaenmioded SO U Sanitary SEh@ratosvforsanvageng solids

s. Lntro ed.in a . .ocycl one centrifyge at a
Gt g e T G PodRE BN enoval
f r omSebdim sarkiremeesl whiiperaitEby debidnehfvios RVE@aic¥Rshaped pool
i ntroduced into vi bration separatQr comrercially
wihezgin gi5sandk S&lalﬁwﬁ%b@@m%f oo rire 5diBeBY! sard ppgtiseaided.
25F| athg 8818t pdition widHaMtOdBEd fd RLRGURHIPES ce 352 Rinperature of 72 °C
Sanitary Separators for entrapping solids therein by
fosevogninyie fapardial steThigationdbedesd] | i qui d portion was
di sc ne, r I . .
sedi nunpa e NRE bR RRTpY SR E el S N AR pikota porion
waIvehshadnkitht osolition o6 tistliadofatdr hexgaioeith a 7% drydre clil oA dcid The solid
sand was, di scard olid portion was pasteurized

d, The s
RopHiaR wes dpezeptier wa 841“’3@?/#[:@“8% a tenperature of 72 0C

for tiwe seidpsiesh wRpreaddtih akcersl gfeisé fo pdrtifiRerh &\l 8Qfquids
M neral renoval was perforned by use of a chem ca
therefomherein the solid portion was washed with a

sol utgy sm%&kaﬁ;i(fdﬁtﬁm%&xf%&@&ﬁﬁim bdll &iri#P to 100 microns. The

hydrochl ori c aci e solid  portion was thereafter
sawidedlvpsihiesdstack weas pressed frea sodw preodriddom a greesnhprngsfordldays and
LN [ ress for.partial renoval of |iquids

t%l reear%tgfﬁ%c%%g\ﬁé’eﬁeet%a@%ﬁt cel lul osic feedstock was

gr oufstpérimentdd Rletulgr i nder to 100 m crons. The ground

cel Iyl osi c. feedstock grgssed iﬁ a scre ress

S W , .
dri edSiSFeTHR g1 h GIER TG FOROHHOL PRfRet P?{E?‘@E‘PE@PS prodrged in the
dyfterd dB&kib&d het@ifdbb ewhdrii @lel JoRBhSHon PR tICEMpdNHichORRerhily
Fi gure 6, a res(yl ting coonbustl on product conposition
GRaPTipRsdd vl 69 A7t agBuleses 6% hemics Bilpssetyo hignia; TraBenyan containing

0] 0
PRl B e BB IUOTs PRI U 70 sand
29| 57y dirtn Thered quicorlue nf o msaliting pgnimsiganpredusbispprroximately 9000
Prié¥fid rogen containing organic conpound, 1.3 %
mneral's, 0.5%sand and 0.5%dirt. The cal oric val ue
of t Refar@seistiongnalen®Bigt 7,avhighriodsigtplifisd Bipgk dixdribod yystem for

Ige(l)n%?acturing ethanol powder from cellulosic feedstock, constructed and operative in
accordance with an embodiment of the present invention.

As seen in Fig. 7, the cellulosic feedstock 50 may be introduced into an oil removal
device 200 for removal of oil therefrom in any suitable manner, such as by an oil filter which
may comprise a chemical filter, such as a silica containing filter, a biological filter, such as a
cellulose containing filter, a device employing DAF, a conveyor belt, such as a belt formed of
conveyor belt mesh, a centrifuge, a flow centrifuge, a filter press, a screw press, a disk filter, a
media filter, such as a media filter comprising fibers, nettings, a filter employing backflushing
technology. A filter employing backflushing technology may be commercially available from
the Salsnes Filter AS company of 279 Postboks, Namsos 7801, Norway, under the catalogue

number of SF 6000. The chemical filter may include chemical washes, such as an hexane
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BTU Pound. Reference is now nmade to Fig. 7, which is a
sinplified block diagramof a system for nmanufacturing
wetdvana7spowder from cel |l ul osic feedstock, conBtT/US10e2033802
and operative in accordance with an enbodi rent of the
present invention. As seen in Fig. 7, the cellulosic
feedst ock 50 may be introduced into an oil renoval
device 200 for renoval of oil therefromin any
sui tabl e manner, such as by an oil filter which may
(@WHMP&) whehnwhigh isfaperative, to de dfssigge@almilg wittaoil adsorbed thereto.
cont gj.ning fil a_bi ol oqi. fil h as a
cell 3{ 18 4P &atlg?ﬁ oﬁlgr elfloYatl g?q’lce?f}og i’% ré tF yi ng DAF, a
conv GBhe celhddsic, fe&ddtolbk 86 may beintrodeedieh zOﬁltrSgHﬁ\éﬁ&'/@f pro&int removal
%F a.centrif , .a flow centrifuge, a filter press,

Vise Podfop Fesaayal of g nifgosep RRLPTOTeID GBI CompaRds byjany wible

IﬁedﬁE dNArolbd 4n@for GRIGM LBl delRED® mAEld foﬂﬂe?l ofny (')rleto? khe
enpl oyi ng backfiushing technology. ‘A filter enploying

Fhavdordntienedagparett feroing gifrogeryangdéor @m’qmrecmoahll devige 404 ofiflim 4.
f E
N;?r;ncl)tts Q%g%%!uﬁ%tﬁat rhtjrgggﬁ aﬁe%?orﬁ)gg{g a9 81 %&%ﬁ Eﬁ% )9 Jé? otgflgited.

6000 Th&’hdluhdxmfe@htock 50 ey bermagroduced mdm@hambtbaiydmhelsvwe 206

B PO e T8 gt praoh Savbeg i i B it oo may be

doRRk@t 0. It is appreciated that oil renoval device 200
may be obviated. The cellulosic feedstock 50 may be

i nt r Jag eelrlqsie feedstopk 50 aebe erAwnddR ap ptiad igﬁn%mswe 210 by any
SIS ReaR ZGHiftlind &VRY N0 Rhy b&RriLd & {) 36 BnAt I d U8Bl ShdAtioned

cont ai ni ng conpounds by any sui tabl e neans. N trogen
@n@ﬁ@forpmwmﬁmgémﬁealm@éﬁgc@ 202 may be forned of any

one ofi %&%?c?aquvtﬁger%lbg g géjwc?e%er al 5y e PQ&Q{'&Q g n ' t r ogen

and/ or evi ce S
appr dbk atlmibsicfeddstock s@menbaintbdicemat aestdfi’llfzﬁig[mﬂbe 212 for

|ce e at ed. e cel | sic eed t ock
SRS BB EeR Y PRt it s e ey e T2 oy be
idﬁxvddc‘cﬁ‘ arPénelo® Ehefh]éﬂ‘feﬁie)iﬁcbﬂéﬂ afldtiUbAShE stb@Bast &Gi@e 20 of Fils. 1.

i s appreci ated that hydrol ysis device 206 nay

Brmadive, therwélul?élmfiﬂdﬂwor@@&emas@ls etewwdweclg#sdmbamgn
1§h'ﬂodu@é(f ihdla ;Qﬁﬂeﬁﬁjiaﬂ&l &R Yk ¢& pggtglr%gqﬁy cefittiiobid l?e!eﬁ%t&tqﬁgs

Ginding device 210 nay be ‘forned any one o

abov éte ppiresinied thaydlaer s&qnhzm&ml@ lgrminwew@wd@m ce 102 of

Fi g. th [ vice 210

be o g\q}if: g&%ﬂul X B{(:)e Oa{n Og é%ug S(i 1n%i %Bon%ar)y r%meral Temoval
demice tufoe thirthet remava bémlrietats wighinl eal]uttﬁchéeﬂstf)ﬂ{ 50 by any suitable

steriJizi.n ceIIqu fee ock. 5Q by apy suit

R SRR P T ot Peodee 16 T B PHAG oBt OGRS one
Mbvdntatialeay { foRHRE ndiPaA réhdval @FviBedd oSl {.l | Zi Ng
device 40 o t%%% 1. Alternatively, the cellulosic

f eeddiipampresiptodehatisecopday minera) ramaeval device d16 maxbe ehyiatsg.
bei ngyb Qélfuﬁgiéctﬁéélsﬂogf ?bu@%)g?%lhﬁbeﬁugg@ﬁ{ Mﬁg Hg\ﬁcefﬁb for at least

pasteurizing t edst oc
partial drying of cellulosic feedstock 50 by any suitable means. Drying device 220 may be

formed of any one of the abovementioned apparati forming drying device 110 of Fig. 4.

It is appreciated that drying device 220 may be obviated.

The cellulosic feedstock 50 may be ground again in a secondary grinding device 222
by any suitable means. Grinding device 222 may be formed of any one of the abovementioned
apparati forming grinding device 102 of Fig. 4. The cellulosic feedstock 50 may be ground to

any suitable particle size, such as to particles with a size of approximately less than 500
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It is appreciated that the sterilizing device 212 may
be obviated. The cellul osic feedstock 50 may be
WO pdopadreed i nto a secondary nmineral renoval deYT/US2084/633802
for further renoval of mnerals within cellulosic
feedstock 50 by any suitable nmeans. Secondary m nera
renoval device 216 may be fornmed of any one of the
abovenenti oned apparati form ng m neral renoval device
42 of Fig. 1. It is appreciated that secondary ni nera
1n@nuwa¢awmdbnmaphwﬂmnhWEﬁ@nobviated The cellulosic
feed%‘s)%k & cl)ate at nI {1]1‘: rdg‘QUCﬁq antb% g i | ng device
220 for B°TE4s 6%}9 al d?@ dn f YiF6tosi ¢
f eed A eektibDethanobpyivdeti2 30k Ebo tRabafter pAckage@ itleydckagimZdvice 236
maybe f% med of any one of the abovenmenti oned apparati
‘?rycﬂnww& rD52R8) Sb%\ﬁs Q¥ enplyyipe vesuym packipg o pellefpgekang maggliet
thiRinedfoy b:nigh wl&spp%%gneaquat BEckaBMg adved- zszmﬁy bEbbwAeSi C
f eedst ock 5 { ground again in a secondary
gr i ndt iagpriesiitedsthatihe Qrsieraxf ysingthe dbviees desenbed l@rdinaoyrymay be
[
SRR € oMk TR B 2 A Mor DRt Mo 0.1 0 o
Fi g Alskillddeartiseh ill gpreviatecthatsn dﬁlpr@@ssﬁﬁproﬁ&cx@ ethand] pawder 230
I tahl e i e .si.ze h.as to particles wt

o] the g PabREbarat e uay Rk Sueh ot sgomig e
4@1&@@%@%&@&4&%@1@%& 3.1 s appreciated that
grindi ng device 222 may be obviated. A resultin

et harldr T558iHaE pthomd pw}ﬂr B0 isiobtaingd fram thawrismalgsqribedhereinabove.
ﬂé@ﬁﬁﬂbﬂﬁw@@ﬁ’k@ &s ggtﬁnﬂ&lltl@ﬁ] ¥ub§ﬁl tfaf'ﬂ? Icp 1 an, o?%lﬂtegﬁftiyl 0%

enpl oyi ng vacuum packi ng or Ing inap
theredfi mecllufage canteatrpl -99% the@OQ pphr:mmeﬂmw cotitant of 22R%cthergof; a
1%1 d‘{ c%%tegf?’c% lgé@}flhaﬁ %‘9 g}éé{fg%fg% mgeée(r:lrclg PR%F ga,?l}ﬁg%mty&%ltd cicl)rl?t%nt of
ttpeo als%etheftadfeajpmtmmntammg @gmmoatpbaﬁ&)don&nvﬂelp 1@ BEY% filiepsdl; a

ul o illed tisan_wi | | ]
SR F PR Dot TR b hrat 3 rinsdconprt of It B s shareptand o irt
doaeBEEdf 1633 that 39L&t he deV|ces descri bed herei nabove
may be obvi ated wi thout conprom sing the qpallt of

t he Btis aofed thabihe ah 6Pnteits s e omel copkrat olelsp ferel 2B o sppsent of 1-
PRI, 23 8il 'c§nt89toﬂ @%jthrer%&mn{ &Fco%Ye?xF S8 kdoped 011 content 1-

her ei nabove. The ethanol poéwd I's a conposition

Yo Bwreahien afl Icynt@ni wH 1654 thereath aroqnl ccmmt efrit-7% ftheteof,@x%oil content of 1-
: I 99% eof . a

SERERSF e PuSB PR ARSI o anft I 0F PR

cont die celfuldse sentéri atay b2 Ywélvbrse odritend oflS(I—ﬁ 5(9@ &rereof a cellulose

CHBR P DR, RS g S Gy Bthp et

% tlhErebp a $81501dsb e6:R&: of 70-35%0 therdNa@BlulSk cb@e of 18.80% Mhereof, a
a mineral content of |ess than 5%t hereof and

s Copisnt D576 thergl § spllaesgarhiat SUPO0F} trmohaseltios
ctohéht Jf?@ R/ th&@&to? thelm?&g QSntéH% oPb3-96R MRl Of 1%

her eo an ol |l content
The hemicellulose content may be a hemlcellulose content of 2% thereof, a

hemicellulose content of 2-3% thereof, a hemicellulose content of 2-4% thereof, a
hemicellulose content of 2-5% thereof; a hemicellulose content of 2-6% thereof, a
hemicellulose content of 2-7% thereof, a hemicellulose content of 2-8% thereof, a
hemicellulose content of 2-9% thereof, a hemicellulose content of 2-10% thereof, a
hemicellulose content of 2-11% thereof, a hemicellulose content of 2-12% thereof, a

hemicellulose content of 2-13% thereof, a hemicellulose content of 2-14% thereof, a
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2% hereof, an oil content of 1-3%thereof, an oil
content of 1-4% thereof, an oil content 1- 5%t hereof,

wamooild278pnt ent of 1-6%t hereof, an oil cont eneCDiSHOF043802

thereof, an oil content of 1- 8% thereof, an oil
content of 1-9% thereof or an oil content of 10%
thereof. The cellul ose content may be a cel |l ul ose
content of 50-55%thereof, a cellul ose content of
55-60% t hereof, a cellul ose content of 60-65%thereof,
emielihighomatentofti2efi% tere§ a hed¥etikesecohtentaf 2dibVithersef, a

ont 0- 75% a cel l.ul ose cont ent f
Moo topeBi 22 R0 2 e8RSt Ba 2T Rispatet
}&nﬁﬁlllhbhd)ﬁiﬁteﬂwﬂzem% tHereB o ndi el BES confenter| 200% tﬁé‘xeof
cont ent ..of. 90-95% t hereof. or a cgl | ul ose cont ent of
95- 93@@%@?@%%% bg éﬁl&@@wm@a@ legsthane % thgyeoh @ lignin content

JTe8% ash 1 W& TN cofenfIPILRBB8A09, HerbM &k wn%ﬁof less
content of 2-3%thereof, a hemicellul ose content of

thary%% theeqob gflignin denienicd| lldsgifhan 8%cthereefng ligrfin congsg ofHessdlapin: 7%
t 0 ner 0
Perb ifln LRAE PR B nefpP ENERRCEAL: ofcss thap 173 oot =
I(gnnt @ntendf 1&s 8bin bietherdt, adighmrvonteht|of lessthaie B¥sttdntofaf lignin
- 9% t ceI l ul ose conten o o, 2~ 10%

SHBRLATISs o 2ot siatn SRttt lsre e 1% ol cof .

hem C’Eﬁd Q%R c6AATHhIAR bredhic orhpdimt B&Et&@fmayfbe a content of up to 1%
hem cel | ul ose content of 2-13%t hereof,
therpR TR PO BN AR ZREANEST COMPOUI, ORISAIAS P tca%é ieEqorf) a nitsegsn
SRR e@inic ot Shid RREA of b 1O bl R el Uy Bhiine Shpanic
qohppensi conEnm,f nip e Yothayend, acgmogen comhinipg DGGIc Isempaind cantent of up
h ant of 2-19%there Ofc 2. .o
B3R B8 o SRS G ER e ee i R L PleniOruB o 60 hereot, o
mtmsgea nbntaumyxg bepaniclcogpound conew f upio i% @erebf) amitdogéh containing

t her eof Jewgm n ont ?t of less than 11%t hereof, a
PEAIR RPGHR {eptofiig orfhsteof (R BITpEsP SEptaining ofggpic sompound
coaRhEITp @ 9%aEedr, hﬂﬂﬁ&g‘éhtcbﬁﬁlﬁﬁ% organic lc@fipsund @Bkt of B to 10%

| ess than 8%t her eof, lignin content of |ess than 7%
thergqfedmitrogen) qogwnﬁlgc%%ﬂnmonwundec@gtepw HP &m4 1 theessf, a nifrogen
doh@Hiry &Qd?ﬁce&ﬁnpgfmd &fnf H8 @ ?/2‘% lﬂ%?e%@ anittogeh 8tdining organic
content of |less than 4%t her eof I'i’gni n cont ent %?
dogwaundrentegboftunée 496 thereof, |agmrqgen maemng oﬁgame sanpduad c@fént of

lqug rlg‘% th&tlofBr !1 h% é}x 0%891 n“:f‘nrggm tfl?lﬁ o in)%% thereof.

nlC com oumfaccci)n
C

j‘q

nitrogen Cont gon
be aThe ptom’m cdjlftalmpg bx(gaﬂl@/@dd‘mmuﬁd)éont@t fhiay bOgPrdtein containing organic

cont ai und content . of up.to 2%
ERBPSreontiniitip o it LA PG SR aineCTEBinggmAgnd content of up
16 Q% tﬁ&%oﬂi’ﬁ pl%ﬂslrt SonBHhiddSERRE contholhd ERGRNGRMS 3% thét6of, a protein

organi c corrpound content of up to 4% thereof, a
GRS ROFIPATIHL Lo teakafive t%ﬁﬁhﬁam adBPiERPPMingpTgagic

i

SSRGS
to ﬁ%ﬁhﬁcOfcmm@m@mnmam campotind Fgenhefiupdd 7%a;hereof a protein

nitro cont ai n ont ent

OB PR B R 4T R PP e OB
dbﬁmbﬁﬂlt cofifentif up @ Stk eQiroteid cBhthin@@@zaGiRtbbMindGontent of up

nj ¢ conpound content of up to 10%
18"9 ereof, anFroteEl contalqlgng organic co?npound content of up to 11% thereof, a

protein containing organic compound content of up to 12% thereof, a protein containing
organic compound content of up to 13% thereof, a protein containing organic compound

content of up to 14% thereof or a protein containing organic compound content of up to 15%

27



10

15

20

25

30

thereof, a nitrogen containing organi c conpound
content of up to 11%thereof, a nitrogen containing

we@e@anixzsconpound content of up to 12% t her eof PCHUS2009/033802

nitrogen containi ng organi c conpound content of up to
13% t hereof, a nitrogen containing organic conpound
content of up to 14%thereof or a nitrogen containing
organi ¢ conpound content of up to 15%thereof. The
protei n containing organi c conpound content nay be a
there¢fei n cont ai ni ng organi ¢ conpound content of up to

I B TS DR £ R

thergalicss Bane divteof,ders € 104 thuRof @ 1&%aHah 015e0fheredf. The mineral
rotei n cont aj ni [ onpound content of wu

ng.organic c o p.to o
eflw@?sé‘aﬁlﬁssahwcfeg HRFFOE Jt PR 1 tohSrahishancip Bigrral less than 2%

BERbLREs @in 1R tHePeoP ¥ IeBSNAAT.5% IhedRdo i Airt Wkt by Bk less than 5%
organi ¢ conpound content of up to 6% thereof, a

thereefeleps thamndaitheirend, less daanidto borepl leavthero?fio dhereofflesyphand % thereof
,ﬁg%gg%%géﬁﬂ@mﬁfotein cont ai ni ng organi ¢ conpound
of " up

conten 0 8% thereof, a protein containing
or gariihe ethangl puwderQ80 ey coraprise paitiole® ¥ith h eize of (.0 Bmicrons-100 mm,

r.ot ei n..cont ai ni ng .or ganic .conpound ent of upt
R Rin ot s Cui 6 12 RisioRT G 2oP RN BrEBpbURet 10-20
@RS sifof20-30 @nidrbfi6, b bR 8O50-4PmREdHs & Size@IAD-30 AiékBns, a size of
organi ¢ conpound content of up to 12%thereof, a

BicFPrE it HiOAT O srierans. @ siee A Bhditmicenms eniizestt $hg0mjcrons, a
é&%fbbﬁb@ incrof'i)s RLiL &t 150530 A9 sPe B8 T$(ﬁ2m%@$ size of 200-

content of up fo 14%thereof or a protein contalning
BOguinions, @sirp o AT-3Wrmierons, afsizgpf BeY-1¥pieroms afsize Dl 85400

ontent .na t han .5% eof, less.th 0 .
FRBRED) AR, B R i S B cpq Pt ot g microns.
digesH 56000 hicréies @nf of®001666 midrrana zE8hH6E0E 0@ tiicronsh€size of 750-

jneral conte be |l ess.th 5% t hereof, .l e t han

e re e Sose TRyt i G DO laumietng sigeot 500-050
RIS sizel F9S0-1 O MikEonk RAIRRF 1 BrmE8§zd ¢T3N 00nM %A size of 10-15
thereof. The dirt content nay be | ess than 5%t hereof,

PR3 sighehl S miet 88t of 09mminiizexnf2p 8 maBsa sizeed S03A AN, a size
FB5LA0GER0 sizd GHD-45TaR, %éd?as.gsgfmﬁ,ra SARF 5683 hnd-a3 of 55-60

thereof. The ethanol powder 230 may conprise particles

nyn; ;i sige of PebSonmoa gize oh 6Sridrmam, A9¢ ehv)-78 nghzesizsiof 580 mm, a size
ngW—é%rn?rﬁ,sa sige of 8%5%)1,0%2\'6,1_ i dF9b198 N5 ora a ssllzezo%‘ 9 leg}rélg

mcrons,” a size of 10- m crons, a size o -

m cr e calaris valee @ffthe3@hahol puivelen?s®, may beiiz the @4ngd 6f SW0-16000

GRS 15 S0l SR e DR cond p3SogRsG g nthe anes
S 50008600 BIS/PEend? in 1430 ofM60D00M060 BXUM0ARA;Ofh tAandest 7000-
m crons, a size of 150-200 m crons, a size of 200- 250

#06 EMEPouadss jrybe BNE0BiRISRH0M BFReinds in firgange o5YI05i9H00
BYORGRT: i ubidiedt 100 BTORRAR: iR it 1 (BR300
BTGPomg]; in theirangeof 13H0-16000 BTG Powsl; imtleiraree of 13300-166M

RIODaREs o8 giear B0B1300 HH PSR o Sinor{38sh0
BTO/Ponsd. a size of 900-950

It is noted that the ethanol may not be ground to powder but rather remain in a
fibrous form. Additionally, any form of an ethanol-containing product may be produced in the
system described hereinabove. For example, liquid ethanol may produced within the system

described hereinabove.
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m crons, a size of 950-1000 microns, a size of 1-5 mm
a size of 5-10 mMm a size of 10-15 mm a size of 15-20

womva4sze of 20-25 mm a size of 25-30 mm aPCI/E82009/033802

30-35 mMmm a size of 35-40 mm a size of 40-45 nm a
size of 45-50 nmm a size of 50-55 mm a size of 55-60
mm a size of 60-65 nmm a size of 65-70 nm a size of
70-75 mMm a size of 75-80 mm a size of 80-85 nm a
size of 85-90 mm a size of 90-95 mmor a size of

95-100 mm The cal oric value of the ethanol powder 230
ﬁ%(p%ﬂ@%the range of 5000- 16000 BTUW Pound. It is

no Hat the caloric value of the ethanol powder 230
may [Expétimértia Praedge:0f 5000- 6000 BTU Pound; in the
range f ;6000- 7000 BTU Pound; in _.the ran e of

8000 18Y8Y BHEY™pge Iliding 3 salidportiomes DOUTIERY %gdwé the raw
deWabd) Qak S5k ﬁe@frorgg%nmp&\ngﬁr%%w%em' As bdeg id ﬁggﬁ 11ef
10000- 1 1000 BTU Pound; in the range of 11000-1
®TgPREemef: the raw sswagesalié pertion gaenlly SoorriseTRYsP8LHs cellylose, 10%

R A O R )

@ﬁwltﬁmgm‘ganid ¢omppumd)tled % hmteratl&h a2 ét/&mmbdmdrﬂR)B%ldm be
grou owder bu

Addl t'i Sﬁaa"}’ F%}Vag%ﬁ@s ngp 08 1n5q1a lggaogﬁ(apne cgﬁtlnglfgﬁoﬁszressure of 3 Atm

for MEtAC tandBOM AR 60 eheGEE stvagthe syst em descri bed
her ei nabove. For exanpl e, Iqu|d et hanol ma produced

wi t hiTherenfier hesp W seWREs Y25 IbgdprsA éte ab RPN formed of a net
(ﬁ’&%b 'rrﬂ@r@ﬁ ﬁieslPQ\%ﬁﬁﬂHﬁa@ely 360, 5BoREs \X/&t\fvelﬁleapﬁéﬂemthm the net. The
including a solid portion o approxi mately 0O 1% of the
ma@%bmgeoﬂlmwap@rsw@éd froma muni ci pal sewage waste
syst 0 e

s on o S 3R eyl pdonh o QBRI LP o0 R B pool
whdrdin Khlesend slxﬁ%dmherbo:t&irrl of the;mol %E%dlmgﬂedsan@ Wapdiedasied.

or Gt BORAL T3 DRIt P S hor G G A Plossure of 3

At 9¥e einkdiningl PretisroasSigECeda® d Iﬁzlgh&diéﬁﬁﬂuﬂgmeﬁlcawherem a
hy drocgyclone centrifuge at a pressure of 3 Armfor
Rogiiqn ofjiros yp3g maghebigally PheYalt he raw sewage. Thereafter

the raWsSIRVRBGNRS 1htfHdﬁ€€dHﬁ1%q steRilifer@fa ﬁﬂﬁ)&%ﬁlpé &¥B5°C for 10
device forned of a net of 250 m cron nesh

mppiedxi mat el y 50Kg of soli ds wer e ent rapped within the

net | '

Secorl]\gig?rf}frgén n% l‘Hngd B}Q{xste ? Kﬁ%ﬁc qw%gﬁré\g/ge%%iﬁ tthél:tsohd portion
wau; lmled)ati%‘é(t fos bmahmhr mtb Ia smlh‘easrecbfrdmnﬂed Wataﬂnscﬂah witha 30%e

Th t d d [ ded.
Rl:g]g%e} n 1rk¥&png?q+§ glglp Hgllrl] élee§1el(‘ ?or}}lpp\,\ggs tﬂelzrggf?eg wgsq)ed 2

tlim@rvmy@dl@ﬁ@dm&}rlfuge at a pressure of 3

The solid portion was pressed in a screw press for partial removal of liquids
therefrom.

01l was removed from the resultant cellulosic feedstock by washing the resulting
portion with a 1% hexane containing wash. Thereafter the solid portion and hexane
containing wash mixture was heated to 80°C for dissipating the hexane containing wash along
with a portion of the oil.

A portion of the nitrogen and protein containing compounds were removed from the
cellulosic feedstock by pH Gradient Electrophoresis employing a 10% hydrogen chloride

wash.
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Atm The remmining portion was introduced into a
magnet cont ai ni ng devi ce wherein a portion of iron was

woregoaii7gal |y renoved. The solid portion was i PCT/O82008083802

into a sterilizer at a tenperature of 85C for 10

m nutes. Mneral renoval was perforned by use of a

chem cal wash wherein the solid portion was boil ed at
85C for one hour with a solution of distilled water

m xed with a 37% hydrochloric acid in a boiling

apparide gsllulosiefediisiock Was tkiedftqy@raund m assonetgniedeaf t er

wash 2 tines wth deionized ter 4 rtio
vas. prie SO PRIt sp D FEER o SPEBevpr el of Biafids were
driequi ds therefrom QI was renoved fromthe resultant
cel Iyl osic feedstock by washing the resulting, portion

wi t h 1° PeFRRLSTY POBPaT AR BryndasHPallerad @ 4t # BRWdeR Wit g ppigicle
1BRYth bOBssARG J00KAABnEONt @i Ni ng wash m xture was heat ed

to 80C for dissipating the hexane containi ng wash

al onmwdcawetherqaﬁermacltqde oil. A portion of the

nitr @{g&gl n contai ni ng conpounds were renoved
from osi ¢ feedstock by pH G adi ent

El ecbksapémném'use &gmpbsn!tmlggtMndl Pevhsrdpmpesitionhas praiaced in the

sh. The, cel | ul osi c eed 0 s thereaft.er roudln.
SR ST heap ety S T Pt e BaT L PGy aagprises
19 of, ErAISBlIdIoYE 1 23R IedeNuIBRY e Bflighihe3ds ipesiifl %oﬁ/tﬁﬁﬁ Sfdafid -
The partlally dried portion was ground in a F
GrIPRER, 2¢00ntE085B GRIEFINRE OFEARIC Seppquii.el %ewg@rnls&% F?é@@nd 3% dirt.

Tﬁéaﬁloﬁg Qa1 Gf tﬁ@ﬁsulgﬁ?et%\&ﬂﬁ(fwdé@ﬁ a'ﬁ_ﬁk}gilﬁﬁ{ei 008 und. The

Experinmental Results: seen in ure a resulting
avenanpArtigle d:amptewfrtb@gthmobww@s isfess t.han &0 mmrcmseapsymmly
descri bed herei nabove wherein the ethanol powder
conposition generally conprises 2%oil, 72% cell ul ose,
BRAMPERI6Cel | ul ose, 2% 1 ignin, 3% protein containing

organj c co nd, . 2% ni trogen contai ni ng organic
conp%ﬁ?f]m%&q#foﬁg‘?‘g?s 3% sand and 3%dirt. The

cal or i nfalfsy Swaké)endhafingl 4 Jon@ p6riibABOdppRAMERELY 095% of the raw
approxi mately 6000 BTU/ Pound. The average particle

Shasfetat oltwnqdhféonéti FRisIPahsWiaes Wiske Syeem. Ansen Toe. 9, the
J&rﬁ)ﬁﬁﬂ& oﬁﬂ@fa%bﬂ@éeesbﬁd pértioEdnErafly ESRRSESBRLR! 30% cellulose, 10%

Pr ocedur e:
hemicellulose, 4.5% lignin, 7% protein containing organic compound, 5% nitrogen

containing organic compound, 12.1 % minerals, 12.5% sand and 12.9% dirt.

The raw sewage was introduced into a hydrocyclone centrifuge at a pressure of 3 Atm
for initial sand and dirt removal from the raw sewage.

Thereafter the raw sewage was introduced into a vibration separator commercially
available from the Sewco company of 8029 US Highway 25
Florence, KY, USA under catalogue model SS of Sanitary Separators for entrapping solids
therein by use of vibration. The residual liquid portion was discarded.

Secondary sand removal was performed by sedimentation in a conical-shaped pool
wherein the sand sunk to the bottom of the pool. The sedimented sand was discarded.

The solid portion was pasteurized in a pasteurization device at a temperature of 72 °C

for two minutes for partial sterilization thereof.
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120 nB of raw sewage, including a solid portion of
approxi mately 0.05% of the raw sewage, was obtai ned

wo e@on&7suni ci pal sewage waste system As seenP@TU§100g9/033802

9, the conposition of the raw sewage solid portion
generally conprises 6% oil, 30% cellul ose, 10%

hem cel lul ose, 4.5% 1ignin, 7% protein containing

or gani ¢ conpound, 5% nitrogen contai ning organic

conmpound, 12.1 % mnerals, 12.5% sand and 12.9%dirt.

The Mincsbragealwas penfitrmed by et of athenacd) yastoeheatiotie solid portion
centrif at .a. press of 3 .Atmfor,jnitial sand d ..
e B P iR FRRMI P Mt 7 ey prafripRetia, Jhe sotia
memg\eas\medﬂafwmlu@ngﬁhis?ﬁwatan\éi bration separat o][

co rcially available fromthe Sewo conpany_ of 8029
usm:ﬁam& é)smm Wasameseed iy screps Rrestips partialremei, af linyes)
BScpbmSani tary Separators for entrapping solids

therein by use of vibration. The residual |iquid

por t iGhwegremayesidinne thg resgibans pelartopicdeadstogkelbwashingdlee resulting
d [ [ [ i cad e ol

SRAOOEPE | PheR BRMMAL Al O B Phd RIS oMo
®etiniwat nsammc wsheated ©R00@ tbr dEkipatimglthecheparet dodtainivgSvash along
‘p St e(l}Jrgi Zetgthi n,a pasteuri zation device at a

@h‘b@ PLPEof"72 0C for two minutes for partial
st er iThie zalulit febRtotR vadiralifhn 6RABY 85 @S Mereh s RO 100
use of a chemical wash wherein the solid portion was
TRSETRE i nften &indeRt uti on of distilled water mixed with a
2% hydhoehl fligesdgi d- The solid portion was thereafter
washed wth soft water. The solid portion was pressed

i n a fscravinfigiss,fagesufing ethahol pewdar abmpdsitiongyas grgoduced in the

f | [ ved f.romthe result.ant .

HEBRGp{sERa {onlonPle TN e SoRGT el ST ol peperely sqporises
Wb vdoih 84 Wdrelealne, 6B riemicellnigsendsignih 2% @adtéin cortdiging olghanic

ortio d .hexane containing wash njxture was_heated
graHe 0 3P TiOER SAF R CHE R SRR AP TR gl pond and 2%
@AHOTHE chlotib valuderthé RBulBhg dth@oDpdwded G%p‘rSiihM{e@SéOQO BTU/Pound.
f eedstock was dried in an oven at 105 C and thereafter

‘Hresuirrass Rirtidodinmeteir{shs gthagokpogider ig A9t ersrons BppERTRIRY al
Res UlRegererfds isSRR AR 15 FQUIE év%ichgs { %ﬁ?iiﬁéﬂoﬁgﬁm of a system for

powder conposition was produce he system

awitaciupiag 2 pelpeir paisopredydt &omi asllelhgic Sedstarl] copsgwgted and operative in
.al | [LSE .5 %o0il. 84.4% .

SRS OSSR i e B g e

fealstoak A0 gy be Pandwed mpaLsitiemOval Yevicd F00Ferremovil af 6il thgrefrom

.or gani.c, .conpound., 2% ni hera 0.5% sand .and 2%.dirt.
S Dl R Gl e BBl PR TR AR ine, ¢
AP RatORIIbYar&DREANRE Wil Fanivdl device 200 of Fig. 7.

It is appreciated that oil removal device 300 may be obviated.

The cellulosic feedstock 50 may be introduced into a nitrogen and/or protein removal
device 302 for removal of the nitrogen and protein containing compounds by any suitable
means. Nitrogen and/or protein removal device 302 may be formed of any one of the
abovementioned apparati forming nitrogen and/or protein removal device 104 of Fig. 4.

It is appreciated that nitrogen and/or protein removal device 302 may be obviated.

The cellulosic feedstock may be introduced into a cleaning device 310, such as a
cleaning device employing a hydrolyser or any other suitable means.

It is appreciated that cleaning device 310 may be obviated.
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The average particle dianmeter of the ethanol powder is

100 m crons, approximately. Reference is now nade to
woe@9/14084 which is a sinplified bl ock di agram pET/ES2009/033802

system for manufacturing a pulp or paper product from

cellul osic feedstock, constructed and operative in

accordance with an enbodi nent of the present

invention. As seen in Fig. 10, the cellulosic

feedstock 50 may be introduced into an oil renoval

devi clne 36ildsor feedstmok &0 mey boinkroduved aka Dsecomiagnyineral removal

IR AT B P ene i DEREAT B 5o Bt P o ph o Bt

meAB\Setordelyirtierdemoval Bexice 316 nhdy be SoraiRP bL&iyane df thbat
%ll renoval devi ge 300 may be obviated. The cellulosic
FORUTTGERISPHE %témgmlmsal}@@avail fedeed 29t Fitoben and/ or

pr ot qi 9 afRoEMe thgt%%&l@aﬁ A8ndrfl rrerﬁ@ﬁpﬂ’@kce 8h6 hﬁ? b@ lelaR&? n

and protein containing Conpounds by any suit

rreansThe KpHulesipetedsiodk 69 mpy be mirndycedrnicd dfdllemlfiu& @ﬂizcenéblﬁ for

PRk BE TBBh o P B Glerk Ay ARSI RS 0 AR g povic
Figgnay4mpldy ang smppreemtlmae‘dr demgmfmg tho gtinlosiedéedstoglt §I1, @ich as
rennvg% devyi ce 302 :y be obvi ated. The ce|lul osic

hgmirat lign ﬁﬁ%ﬂoﬂ USINE DX 8GR OB KR BTFY PEFAMRY- devi ce

310, Isi¥epprésatéd ﬁﬁt&@ﬁgﬂiﬂm@%{/@§3 RIRAy4 dbgiaiedhy dr ol yser

or any other suitable neans. i s appreciated that

cl earfitagardielgs efghaaddiulesis fwéste@wﬁoav@obem@r@@i jegprgizigdo size in a
S 20 A, L SESCRSH i
misheizes- Thokdlvlasicdeddstotlo®) may wﬁgetrucdkinam yrakityyof sizes. For
e%i'fn%%étlhg céﬂa 1c f?e%%%&? g(ﬁ IgX € 1{1%031‘10 ol\l’/le rpé: nlgg ﬁﬁe/elaa%ﬁ/e ?olgap
@h]ﬂaarlafeledétmﬂ(mﬂga partivds size ofatieorsaHOGiRIckane oﬂé’ellﬁlfosﬁif@adst&ack 50 with

gl S8 Sragrapor ol 4R Rromme ealblote et Oy it sce

ih CheTadpelE 2001 BOUMTceshs bNéMuRdsd SdStBeks 30 with £9aHiQ€ il the range
for renoving a portion of the | '1,9”' n content from

ofa PP P B micrens on &8l iyagicceedsioe PWith § PavEcla sige kees thamg] Qeyicrons.
BIREBY 0@ R eRittick 30 llseseﬂ?rgtg@gccgﬁfn q& LIEQQJ Js¥+ Pkl ® produce a variety

cel lul osic feedstock 50, such em ca
of pradgets-f Fozxinple.tbé wgl}ul@xry @dﬁomﬂm paathh: 9%e/of af least 400

rgég)rl@ seils%d & ol e odu f{)lpea\? 8 tfrlc%h ¢I2ae s1c f §t?]e X gir ﬂm %agtlc&e size in

tflemdgdddloo5@00(ﬁycrb1$ 1se@ancapxeduoa<gmmdpdﬁg to sizein a

Si ze _scr eeni. evice 320 b sui tabl e neans such

e b TR g Serarong threr R CHEY PR 0e Th

cel | lfﬂh@Sélﬁllcfs@qg&ikt@@kS@Qaf@é’ﬁﬁodi@&ﬁﬁﬁiaeﬁﬁmﬁ% Bevice 324 for enlarging
plurality of sizes. For exanple, the cellulosic

F wilasr sl 85 celylovefepditock dibere trpicallnbyroplyinggsesse theraon by any
stuﬁaﬂlé ABark %ﬂlé‘f %1&1% ke sﬁﬁ@c@scﬁ'eQ%Ft \é"f{’ogrs @PM difof ﬁ‘lllcﬁ‘ro Szclghe%%nce of the
eedsto ( W t a

| east rons or cel oSl C
iijmsttp cich oshez 8 asrio ploducearmgperel pEP @roduetﬂﬁbrcﬁmm ons or

cel | Llltl 8 gllap(r:ecfla?eedqﬁetlt?gi%(ninsgode\(fvic% 9243l mg}(?'get (I)b%'%a edSI z€

The cellulosic feedstock 50 may be introduced into a drying device 330 for at least

partial drying of cellulosic feedstock 50 by any suitable means. Drying device 330 may be
formed of any one of the abovementioned apparati forming drying device 110 of Fig. 4.

It is appreciated that drying device 330 may be obviated.

A resultant pulp or paper product 350 may be thereafter packaged in a packaging
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in the range of 200 - 300 microns or cellulosic
feedstock 50 with a particle size in the range of 100

w0 20004a18£r ons or cel | ul osi c feedstock 50 w t hPEI/US2009/033802

particle size less than 100 m crons. The cellulosic

feedstock 50 is separated according to size so as to

be used to produce a variety of products. For exanple,

the cellulosic feedstock 50 with a particle size of at

| east 400 microns is used to produce newspaper and the

dearick 3P Dby anyfsatabdd wedas S0cinasttly emppa'htgi vetwinsparking,fot éxgmple. It is

00- 400 d to produce gray

aﬁ)greglate% 1%335 PaCka%%% e é'llcae% gg niaﬁg gmzt%‘?s creeni ng device

320 iy aprediitvd tbattle orlirof@sing te@svicesideetibtdiidteibdboi@iyiay be
e introduced jnto a refining device 324 for enlargin

aﬁ tewgiersp & Grnaesdugs i Rlb B PARST Befect p b Gellulgsigyfgpdstoc 50!

typi cakdiNed¥ti@R mmgweom@ﬁwﬁ q]eta@@aefsczﬂ R¥u@ny the w[p%%sper

means. Enl ar surface area of t e fibers

preduct 33} omed %miﬂevmsqyﬂved breeifighious may be @widtedovithent so

C L from It is
Bk SR 0 Wity BRAE Ll AL flochdSp6T [ L4
Th e Clhelreshibing pulp @e dateoplodind 3 Hithig obined frbmdhmszsltemnieﬁ:naed
drving deyvice 330 for at ast partial dryin
et The Plnarameniradion i o cBipesin s intaaan depprisige an oil
eaehest 1309 eioba cEimnoRdomtntan 30-90% tﬁ&edf Nehemicellulose content of

abovenent i oned apﬁﬁratl forn1n deV|ce 110 of

F2Yo thereofra ligningoy e&qfd%%&lapﬁétt %rﬁ é‘?ﬁ‘@étam qregpic

&ﬂlpgtﬁ)(d & ‘egt of'%prtg ?%Rl?e%of pa%r@tefﬁrcoﬂl@fﬂﬁ{ o? ARG cgﬁ%nt of
be 'thereafter packaged 1 n a packagl ngdevice 355 any

untotlahl tberﬁ@amsand sorgént e lebythanysh theraof a\mo@ra}nogmukofﬂ@];§ than 5%

| a t ed. t hat packagi ng device
%%;ZAOFa)ﬁagger?% nvent %ﬁ‘assg‘?“t“%@s&‘?ﬁg‘? eci ated that the order
of udt nsgotb& thatltae bil eentele ey ibb entl oilh esnednin el ﬂlerew abeil content of 1-

g R T B e

o Itﬂerew 6 @dicahtentlof 216%4 theleb aPbi0EEt 6f 1 W%QHBﬂé‘df% dilt@ntent of 1-
§/§1@ or. paper product 350 some of the devices
F

qobhed oHEePFH Qb &V theipploran ol sertentwf 1 ¢ve thereof.

COMPIaRicSitidhe thfed %Br ok ¥ caiulctsg CoRER SESRE59R %Heﬂeo@ cQﬁ\H@sre
product 350. The resulting pul'p or paper product 350

Gontenbefdidri@o thereof & padludoge cantent es@)-635e theteef, aicelhdere sontditof 65-
r t o 0] itiaon N

'}Ud)%g'lte { B%Flf’ulose cglgynct of ﬁ&g% ﬁ %%e?efo? c%%?@ﬂ{e cg?telit_of 8 §/680 % thereof, a

d¢elelosodonteat csfesmssiymerecﬁmtaeammmfe c&ﬁerﬁ @%5—9@% dlekcofa

hem cel L ul ose .cont ent of .2-20% t her eof ; nj n

Dot e nmRR B GRh e sl of apemioe o s cieR a2 Sohfesta ng

WigeliulosE THRALGID - D Mk LU, aqfenn&uﬁmselo%%ehmem thefbof, a

protein containij n%@ rgani c corrEJlound content of up

hegugellglopeesmtenhofdag thegsofarhemigellplosescontgripfZef% H@feeéfa a
o] t

Kol @losd QRfeDSr Rfoe R dIRHiHIbIARRN AR Uil o

linficetloloseenntembgf 25%% dhrerevif) a he;omelimlpseofontb% dfRel0éothereafya

lg)elnllce Q otsee pc}nte?l{ otJZ_-l 1% thereof, a hemicellulose content of 2-12% thereof, a

hemicellulose content of 2-13% thereof, a hemicellulose content of 2-14% thereof, a
hemicellulose content of 2-15% thereof, a hemicellulose content of 2-16% thereof, a
hemicellulose content of 2-17% thereof, a hemicellulose content of 2-18% thereof, a
hemicellulose content of 2-19% thereof or a hemicellulose content of 20% thereof.

The lignin content may be a lignin content of less 4% thereof, a lignin content of less
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2% hereof, an oil content of 1-3%thereof, an oil
content of 1-4% thereof, an oil content 1- 5%t hereof,

wamooild278pnt ent of 1-6%t hereof, an oil cont eneCDiSHOF043802

thereof, an oil content of 1- 8% thereof, an oil
content of 1-9% thereof or an oil content of 10%
thereof. The cellul ose content may be a cel |l ul ose
content of 50-55%thereof, a cellul ose content of
55-60% t hereof, a cellul ose content of 60-65%thereof,
tharc ¥ therepd,en legmint eontentodf 165 thail 0% théresfeoh ligaincehtbntlofkes than 1%
'ggrgéfent of 70-75%t hereof, a cellul ose content of
-80% t hereof, a cellul ose content of 80-85%t her eof

or a T ditibgen eomminingdtgadic cBpaR¥cchiteitefy.be hld6ntent of up to 1%
tgemétgell ul ose content may be a hem cell ul ose content

freoled pRREFENAIEATEANE foiPgurs! BisnRfip &g 2% -thggot, a mitrogen
doRRIRRS orgahid\@Mpethd s0nRBEFGARNS S tthQbor2s ﬁ%%eﬁ%ﬁﬁtgﬁling%rganic
hem cel |l Ul ose content of 2-5%thereof; a hem cell Ul ose
esweut cogentafgmte hrthaseof, aninegencenthining vegapisrsompoundfcontent of up

<4/ % 1. G 9 - 8%.¢ her eqf
1€ 57 bRk Fflronth AR RO SRR il o2t b R EY o
mgedeo ebitaihing ergaoietcempowitl cantdM e i & 26 theredf, a nitrogen containing

hem.cel | ul ose coptent -1 1%.t hereof ,. a .
T T A LA R N——
doarhicalub b 9% ehereuTt Liltrogh céntdidfylohahR@bmpdund content of up to 10%
hem cel | ul ose content of 2-14%thereof, a )
theftfepitgescenapineaganircompeeyl QpieRedup tal 1% thereof, a nitrogen
Q8RR drbdnRS@niBREdYnteRf ofdip 36 Vodk ML SRR anifo ini i
hem ce IIU oseng)gnt ent eofo 2-p17% t her eo’fa,ml a gen containing organic
qemppens doglensad up v t B thersfof,2-njt8%en hentaiwifg omganic compound content of
el n .2-199% t hereof, or. a o
T £t 228 R Nonloir e PP el oo 1% thereot.

cont diht protein bentanihg guyhnic compoand cafienk ey béld/ednnat ehip tod %

thi% in cgenten .of | essthan 3°/thereotf, a(lignir} i

BRA RO RN RSO A WRORS} cOBIETEOT P 402 1 GFRLARIOBH
dogathirigh@ganidéobipeinedonteti 6f uBitd 8RR U Virleitl ddBtaRirFdREic
compound content may be a content of up to 1%t hereof,

QTRPYIISEBIT AP & hierilprentgeanipieincanpia g EBiscampowtd cgptent of up
th 89 2ANerbb¥es @fein &n&ﬁﬂiﬁ%&‘iz‘hi&&ﬂﬁ@hﬁﬁ et 1§ 654 H&Q(H?Qprotein
content of up to 3% thereof, a nitrogen containing
cenigliecorgantprompdunsentent of ap te/fottherepfha theteimebntaiming organic
' [0 [ [ nd content of up to
Db R EAtrap I 88 (AN o B TR SR BB bt of wp
to 8%t thereofpd profeint @nGititd@peid congponnd congatofapnd d0% ithegeof, a protein

organi ¢ _conpound content of up 7%.t hereof, a . )
A AP RE DB TOHPRIHG PBIEBLoE < bivh Blsreth GrRIGR o fnigg ofeanic
Bpbifrefent X uptd 1296 BidreoH) Alpedtélh BehtAhE R Bighnic OSRHMAE content of
content of up to 9% thereof, a nitrogen containin

Urtg i hEFOUREInCORRBE BgaNiFFONPONTRPRRRL S YP fo k4% thereof or a
ﬂ%a,tgimeﬁamﬁlgr&g%fa!ceﬁg&fnq%aﬁtem%?prb%% feRrbent of up to

1% t hereof, a nitrogen contai ni ng organi ¢ conpound
cont dhe sanfl copgentanay 2edeshithae 6%, theaeaf] lessalgpmrit ot thateaf, tissithan 3%

[ nd ntent . of, up to 13°ot¢1(r f :
B0 AU AL B P S DTSR
chdftnttrharedéss dan 3% théreSYREs B3 tHkddg 1686 8RR B, BEBFOMEShan 2%

ont elnt of lg)o to 15% t her eof, ]
thereof, less than 1% thereof or less than 0.5% thereof. The dirt content may be less than 5%
thereof, less than 4% thereof, less than 3% thereof, less than 2% thereof, less than 1% thereof

or less than 0.5% thereof.

The pulp or paper product 350 may comprise particles with a size of 0.01 microns-100
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The protein containing organi c conpound content may be
a content of up to 1%thereof, a protein containing

we@e@anixzsconpound content of up to 2%t her eof , PEI/US2009/033802

protei n containing organi c conpound content of up to

3% thereof, a protein containing organic conpound

content of up to 4% thereof, a protein containing

organi ¢ conpound content of up to 5% thereof, a

protei n containing organi c conpound content of up to

894 ¢ biee efd1.01 al pricow, asicoof RiSmingns agen0L5-¢0 mpoomia size of 10-20
content .of 0.7% t hereo rotein.co

SRES Rl il ARPE 80D Bl ANERL AP0 o, a size of
Jo-60 @icfors 0idiRd JTiC0F0 RiGDNY, & 5120 FPTNSTImTEsHs LI ¥izef 80-[90&1ﬁcrons a

9% t her praotei n contai ning organlc conmpoun

%%ﬁﬂfé’ﬁﬂ%@fmﬂﬁnst ? 1109 Y0P aricrons, gsyeef ko Oc%%raicmnﬁg size of 200-
DIIRBIofs, AR SEPSh-ShR s, AfsiZd B BO-I5%ichiat &Qfze o?350-400
protein ‘cont ai ni ng or gani ¢ cor%)ound content of up to

Thizoens ffesizec A0Gr4 it wicedns, auiret i AV-AP0 wicrnsi asizeoM|382AE0 microns, a
&&rbtf%% 686 m%?ontso &; 5665 %g(?)frncr pg %%eo}if%ﬁg 966 ?ﬁé%rgga size of 750-
organi ¢ compount con ot hereof or a
§00athietons, agizk af BI0AHO0ONGINE, G st28 rdfﬁ&ﬂ)’-\QDOOﬂntoamta sivee ofl R0G-250

15% t her, eof sand cont en be Ies t han 5%

PEPE G512 £ 220~ F‘an‘?rf“‘&ﬁ?nf REIEOF 1 1THRS SR 530 ERed s of 10-15
eS8 sibdnl 5290 hes 898 of 2085Smih hzﬂﬁze]&fQSfBQVIﬁﬁfa e I18635 mm, a size
t han 0.5% t hereof . The mineral content ébe | ess
URArO0m: hreipecS FO-45 aarm, & yaerPE 40650 Hum.acize of 8855 A sBmf 55-60
ﬁlﬁ‘leﬁ ﬁ% of dOe@Sm&hélﬁz@o@éShﬂrrﬁlﬂf a s&eetﬁsmtﬂ%}n ]a@iiel'b? 5?@6 nﬂﬁ a size
| eSs than 0.5%thereof. The dirt contéent nay ess
Qﬂ$9f8559m1mzeerﬂ&5 -Mews, & szErof 20496 hram end sizd G 9§- lt()hann 3%

t hereof, |less than 2% thereof, | ess than 1%t hereof or

| ess than 0.5%thereof. The pulp or paper product 350

BRAMPOEDT i se particles with a size of 0.01

mcr s-100 ize of 0.01 - 1 microns, a size of
(E%P?:’?’B?{gn‘]’ﬁéocg‘?‘?% of 5-10 microns, a size of 10-20

m Cr 406 m’ 3f fakZewede, #0hudfig msslid)ﬁlﬁtlor?ofi‘apﬁr@xﬁfate%% {4 of the raw

m crons, a size of 40-50 m crons, a size of 50-60

Jevascotas objaiasd feor  mpwiciy! sANEEVASte WSETZAS gEn FOFIgOl 1, the
dBnfpoSAsh oﬁhéfa@vesem‘lge%ghggorm)&ééﬁ@lsdlly Borprists §¥% oﬁOSI%)QeHulose 10%

m crons, a SI ze of m crons, a SiI ze Of 15
hﬁm@nbse 4-5%% lzgnroﬁ‘ymgtemzmtamngromgmc camppurel, 6%o me@oo

J&f."ﬂn %dfgﬁllcséo%l%oo?d 388 /;’Lg]gnerals 4 98% safid asnldzﬁ 9Q/f di #20- 400

m cCro ons.“a sl z& 6t ﬁtSO 500
m cr dmhs ravasesiagewad inbO@rc&biitan Indangclor® centzifugo bt HnBsstfd@df 3 Atm
{%crt%ﬂs,da Si zgﬁof 600- 650 nmicrons, a size of 650-700

oyt sand temqvalfrop thedaW S8 crons, a size of 800- 850
M Cr amgreafer Shea@w Qéwbe Wad Bfrofided @16 an éht&pFify &vilRE8na Qf anet
m crons, a size of 950-1000 m crons, a size of 1-5

of agi59 migrpn mesty Appioxinaigly 80k of polidsswarpenteappad methis the aetzb“he

Muaghmtz;orﬂgn%gs&cam a SI ze of 25-30 mm a size of
30- 35 a size o a size of 40-45 mm a

si ze Sefond&yS@ndramoval mazperﬁﬁman}SdédmptaaommzaetoofcaIS&aﬁ@l pool

i i S B Por ofGniet 2% S b RS
si ze D?ift réhovADw S BerformiddaBeredffte P -aHyd B0y dine @eiittifige 8 a pressure of 3

5- mm, .
gtm e remaining portion was introduced into a magnet containing device wherein a

portion of iron was magnetically removed.
The solid portion was introduced into a sterilizer at a temperature of 85°C for 10

minutes.
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EXAMPLE 7 Experinmental Procedure: 100 n8 of raw
sewage, including a solid portion of approxinmtely

w@2%ef784 he raw sewage, was obtai ned from a neai/Uspas/ 033802

sewage waste system As seen in Fig. 11, the

conposition of the raw sewage solid portion generally

conprises 5% oil, 31%cellul ose, 10% hem cel | ul ose,

4.5%1ignin, 6% protein containing organi c conpound,

6% ni trogen contai ni ng organi c conmpound, 12.1 %

m neMineral remogalovas netfamed h)?usé%f d 'rslnelmicaTh@s}r wiereewiggelid portion
' . ntrifu o

WETOI LT ey B o R ARG B P uth e

hyaWCBlema@;&d inlaisiléafapparathd) he duiledevBdporid@bwas thérediee @akhed 2

into nentr I ng device forned of a net of a 250
ey dr?\‘;‘?hzeg%ﬁfom mat el y 50Kg of solids were

entr gpp Wldgdo}tﬁﬂnnvats@?es%tm a 166w pRS! BHprid1réhéwl PalduiRN
was di scarded. Secondary sand renoval was perfornmed by
thaefiefent ati on in a coni cal - shaped pool wherein the

sand gﬁ S§

cand ()V?vf;sgz;% J%tggxgepgxéo%pﬁl%?%@{né Er%‘lgla %%eﬂstg ﬂh@ﬁ I”cHe%qultmg
Iiottmnezaﬂt % hexaae byrdainioy elagn Fheeafter thk lsgﬁi piimcm g e e

At m ., The renainin troduced into a
Raete o PR e P e s M et eontp neagish alone
wiggngirtieedfltye simoved. The solid portion was introduced
into g sterilizer at a tenperature of 85C for 10
m nu

{188 Mprogey 3 PFQIFHS GMAINAS CorBPUB AT Bere Eﬁm‘%)@% frgmn the cellulosic

feSItIC s pmmémgreeﬁsbhm%s% Flo?m@grlbdéol Bai e(gl Ad@@vaéﬁ

85C for one hour with a sol ution of wat er

m xedhordlplosicToaistagiivacdelionified imei d§hgmfyalgbb}/llc¢ ngng active oxygen.
appa t eaft

ot el SRS PR DI DG S in
B and theseltkr iinfo a nsttingof pr0dssicion uneplafdr biaé sdrmnngalher@ff

B T T

liqhidbwarelc%ebexane cont ai ni ng wash. Thereafter the soI id
portion and h cont ai ni ng wash _m xture was heat ed

to 80€° fusd misEeshersyyre HETeRBE BAEo4 B s tibf dorvmgd pnto paper or
RdyHaGiséd dshpufp. portion of the oil. The nitrogen and

protei n containing conpounds were renoved fromthe

cel | JixpsiipentdResulisek by pH Gradi ent El ectrophoresis

enpl Qyig y h Th el | ul os
feedg%é oc lﬂFéqlgéJer g%e??‘ &H’%’w&;ﬂ ggrlpl AR ﬁ’gmgon ol t3ded in
thessystgmalesdribed letgigahiove wherein the pulp or paper product composition generally

comprises 3% oil, 76% cellulose, 12% hemicellulose, 2% lignin, 2% protein containing
organic compound, 1% nitrogen containing organic compound, 2% minerals, 1% sand and

1% dirt. The diameter of the particles of the paper or pulp products was in the range of 50

microns — 5 mm.

EXAMPLE 8

Experimental Procedure:

120 m® of raw sewage, including a solid portion of approximately 0.05% of the raw
sewage, was obtained from a municipal sewage waste system. As seen in Fig. 12, the

composition of the raw sewage solid portion generally comprises 6% oil, 30% cellulose, 10%
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The delignified cellulosic feedstock was introduced
into a netting of a 400 m cron nesh and thereafter

wo pdoo/178et ting of a 100 m cron nesh for size BCT/E8W091033802
thereof. The resulting screened fibers were partially
dried in a drumdryer wherein 80% of the |iquids were
dried. The dried resulting fibers were thereafter
packed by size to be forned into paper or nay be used
as pul p. Experinental Results: As seen in Figure 11, a

heggedlitiongy 4504 ogran, 7fapreteinnootiniig @gmpo®tpownl, Hitrogen

i it T R e

CONMPIThe @sw sapt Was ihfrbaueed intd DisRrocIdne R irifigse |atli PeSuredYB Atm
i}‘ﬂ gnin, 2% protein containing organic conpound, 1%

witish sand apdhdistireme! SPdhs @VEEHRSuUnd, 2% mineral's, 1%
sand 1aRdafeontl b -se etkt% vik SR lfled gfto b D rdtidh tsé;ﬁ{aﬁﬁ c%m%&?ally

paper or pulp products was in the range of 50 mi crons
avgllabln fremx AvPleeg campray PHEROAIS Pigbwexifr e: 120 n8 of raw

%8?8@(%6KP{| pﬁALilg;ng:a% gée }ngdé? ggt ghltgéfﬁgﬁat%xsl 0Pk en%ra%pnrl)gdiohds

e raw se was O roma
thaviady usasivibratysl The redidus daquid IpﬁmEn g/as digcardelle

conpqQsition of the raw se ortion generall
o REEG G oS e B G, 4GB 12 D Deishape pool
Whe2dh keGRddsunid %6 tRE BRI RRNBRIL. B Gedh &R $iné AEPAAFed.
5% nltroqen contai ning organi ¢ conmpound, 12.1 %
O

i ne e §Olidp it waspgstaitiged in aomsiayrAetiondRyice Al ts@nerglre of 72 °C
RSV rﬂﬁﬁﬁggﬁg%hf&%&@atw%&&%fcl one centrifuge at a

pressure o Initial sand and dirt renoval
f ro thaahawosaémg gerforimed byphseef a thrmica washewkgen iwssolid portion

Y R T L RN
ﬂélrtm’m&heréﬁ‘ﬂgr\kzﬁhedmdbsofcmtaﬂ ogue nodel SS of Sanitary
Separators, for entra ng solids therei. e of

0% b B S5 oo e 1 o SOPH Pt £ AT e QReL
tﬁ@g@&ﬂary sand renoval was perforned by sedi nentation

in a conical -shaped pool wherein the sand sunk to the

bot t & B1s remeveddem th*rﬁféu%a@a pahlosiedoedsinck Ryakashing therreraifing
p%nsxﬁltﬂ 1 RYEkdn0 @ofﬂﬁﬁmg %%1{3 ‘ﬂxéréﬁ{% e r&um%gﬁw 13 a‘ﬂﬁ wash

device at a tenperatur 72 0C for two nut'es
pixture whs keated itd 3¢ Gtforadissipatingtbé hexmlmmnmmmgwmhallon@a‘eth a portion
(fofmed by use of a chem cal wash wherein the solid
portlon was washed with a solution of distilled water
m X e Furthdrinifer%edyhl oaspafortedsy e oflhichesidal @ash wherein the solid

portion was washed with a solution of distilled water mixed with a 3% hydrochloric acid. The
solid portion was thereafter washed with soft water.

The cellulosic feedstock was delignified in a delignifying device using ozone.

The delignified cellulosic feedstock was introduced into a netting of a 400 micron
mesh and thereafter into a netting of a 100 micron mesh for size screening thereof.

The resulting screened fibers were partially dried in a drum dryer wherein 80% of the
liquids were dried.

The dried resulting fibers were thereafter packed by size to be formed into paper or
may be used as pulp.

Experimental Results:
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portion was thereafter washed wth soft water. The
solid portion was pressed in a screw press for parti al

wo eomued7sof |iquids therefrom QI was renovedrPdT/O80091€33802

resul tant cellul osic feedstock by washing the

resulting portion with a 1% hexane cont ai ni ng wash.
Thereafter the resulting solid portion and wash

m xture was heated to 80C for dissipating the hexane
cont ai ning wash along with a portion of the oil.

Fur t Hesrseen indiigure 12 pussaltingpslppe pdper preduch wasigredwdd & the system

' wash int lid ' hed .
SRS AL HBRNs GE e b LB B B N pompries
O &l 6t 8bWrceltuloge] 615% Hethithilost, PRIlighidN0.BBSprbtBi@alce@hiniig organic
washed, wi ;é)ﬁ soft water. The cellul osic feedstock was .
RO I 2epiThe PR TSFGoMBYIe] T gl Bt sednd 1%
diel Tidnegerce {Heg%ﬁi_%leﬁ of 8 P S puPSoddtts A UL f radgk 8f 50
netting of a 400 mcron nesh and thereafter into a
HETAP ng ™R a 100 mi cron nmesh for size screening
t her Il $i.0g: S : L:het. I artiall
ar et ke B bR 0910 BL S bR bk Bl B4 otem o
daiuggturinp enichal feed frewm wbliuloie feedsarck, copstectct eid@fetatife in accordance

cked .by. size.to be fornmed ipto paper .gor_ na e. ysed
G Sttt dnesint RdionLSeLBRE 1 e gl BSiSciGook s0
thgste fréss@l iR lpRessifig BARRIA0D bY CuitAS mBARI PESHNd devidd 800 may be
syst em descri bed_herei nabove wherein the pul p or E?a er
igFRRdu e R SerabeyPmsaieied pPRArEUiRpRing B stingloyist 1108 eiddg. 4.
cel | ) i085orecuSPhhipRseink 1bliQs@o mkink boRigs O- 3% protei n

contai ning organi ¢ conpound, 0.2% nitrogen contai ni ng
or garfihe calwnsisuferilstotk/s rinarbaingodi@ed dasmstetilizing devicel402 for

. (i | Cl of th er or.
S e Bl TR b S PSP P
Raficdrof aoyeoriedf tewbowdentianct apparati¥prmvhg stbrilizdngdevice 40 of Fig. 1.

i npl.ified block diaqr of system f or. nuf act yri ng
Koty e SeRHero e e B Ko b bty
inpaiuadd M d paste@tatifods e foripastaiizAERdiMBLic Bedith& 50.
present invention. As seen in Fig. 13, the cellulosic

f eeddtidERPesER it le Srrdigingdeyiee whgiohyiadyi ce 400
by  anye sdliiRR! feedsBaNS0 mkY ﬁesiﬁfr%cgtﬁﬁ{ocae%'ﬁgg d&HY% /-?9 for at least

fornmed of anglione of the abovenenti one par at

Hediahiinipgof eelliasiy ferdstocleS0lpBany fsuikible, mepns. Drying device 410 may be

[ t J: Vi 400 e .obyj ated.
R S ol IR BB I B T PR T e T <
st er ilis appnepiatieMhat dryfifdevive 480 may bé abvirgedcel | ul osic
zggd § 8%]@?ogick%¥edgtg¥k ?d'l Ilngy el geroun 6}{1] .':Sx gm%n?gr (Ilelvgcze I4r1]§ b}(lj %’y' s%i(?cable
means. Grinding device 412 may be formed of any one of the abovementioned apparati

forming grinding device 102 of Fig. 4. The cellulosic feedstock 50 may be ground to any
suitable particle size, such as to particles with a size of approximately less than 500 microns
so as to form a powder therefrom.

It is appreciated that grinding device 412 may be obviated.

A resulting animal feed or animal media 450 may be thereafter packaged in a
packaging device 452 by any suitable means, such as by employing vacuum packing or pellet
packing in a pellet machine, for example. It is appreciated that packaging device 452 may be
obviated.

It is appreciated that the order of using the devices described hereinabove may be
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formed of any one of the abovenenti oned apparati
formng sterilizing device 40 of Fig. 1.

wa\bdoensas4s vel y, the cellul osic feedstock 50 nmeEpChES2009/033802

partially sterilized, such as by being introduced into
a pasteurization device for pasteurizing the

cellulosic feedstock 50. It is appreciated that the
sterilizing device 402 nay be obviated. The cellul osic
feedstock 50 may be introduced into a drying device
alteMafedrso as tOIpeahlte pamtli fedd @t ayinagmedia ¢80 frohesliwosic feedstock 50.

:nei )e/ d g te fcf)erd?re jsan %Valg%l?recha e tgx?t ip ?%%E%SV&%H{A&B%%%{“%% feedo or animal

BEPa4 5 donde@If FHelligviddsyieB@ibeENdréifabb¥Omay bddtiiatet w1|tHout S
appreci ated that devi ce 410 nmay be obvia

TG fsduglity @g{%{pn Reag@mimg) fasd Ob%%ﬂdn?dha 408 5 noted tha
{96 {en i"REmIENL &L 42 DY sxﬁﬁ%nc%%l&c@@ b th'g%&sof affni D gidRY

device 412 may be forned any one of
abov dive mspbing animpblgeder anfrml miedyg 489 usnihtamg:dd@m tbe sys@n dsiscribed

lﬁﬁregnabév ¥E1§arﬁl%la f{éédo a‘ﬁnﬁa?%%&'ﬁ%cﬁo% a {m n¥pos %fng tantlatlle/h

any sul oG
@ngmxmg oft orhpcpmm( bfﬂi—ﬂ eloyhdresdsa dehalbseSdaﬁtem af150499%Stherast; 4 O

owder t from S a re'm d t i
et T T Y 1 T —
@Riaffidg drefht QmpdGhd@ntolEst vp 16 2% m&:&‘eo‘?% ﬁrb‘t@ih%ﬁtﬁffafng organic

packaged in a packa i ng device 452 any suitab
GeERAYd content of Py 1 Zmhesplrigandeantant ‘?ﬁééﬂ& itheg S thprépﬁ aineral

Rk sk Ehaﬁ Sﬁe&x&%f @Egg Iairp&ygtefn%fl |56 thélreoi} S

appreci ated that packagi ng eV|ce e obvi at ed.
|t i dtiappeétatthedil cordent iag boanieit cqmenugﬁ lﬁ@tltehaef devil cegent of 1-

ﬂ/e ’ﬁ%ﬁao? %g oﬁ% Iﬁﬂ? %??Y%% trl'{a%ofb eacln coax €n %tglolﬁ’% deber[ﬁotf an oil content 1-

eed ot ant na
5(% tHetdoﬁsan 011 tewels tod t6YEiheredy, &kdnl tamebnastt -4 mhenddf) an oil content of 1-

at e..t hat he. proces roduci ng ani nma
?Wgﬁﬁﬁkaﬁﬁpﬁ@ﬁﬂﬁgg %Aw§%7 n8 CWﬁgnﬂg g§“ﬂ§scr|bed
her eimha b&llfos8BINtER nAh Ve aL&RISE bR o£507359%9 MefoNd cEiiose
qual ity of the produced ani nal feed or ani nmal medi a

B! q055160% Beree. & prdivloseeontcat 94 60sHnironb aeliulgse perent of 65-
109 Be2bP3 baRGRe 9&1@&1@ gf A74R %egéo@q eﬁmo%% ARt JP9ERpos %@eof a

resultlng ani nmal or ani mal nedi a I's obtal ne
qu@imetmetesWtSQﬁﬁ%eth@Wfbed ctimlese nerison ef 85F9% dwravhll f eed

or a%nﬁémﬂglﬂﬂéjs@ g’n nt ea %e a?xn;ﬁlcslh,bl ! s?%gr} %rg fo%i‘p tflereofy

conpri sing an orlcon
leetidellhlosecontent ¢ 12t 36 thebdf, QOMnidaHﬁle@fcpmanthﬁ“mthetébf}ae
cont reof; .a li n content of |es

e it BRI 7A O S BSOS A Corhiheeot.

HeMRALIBEE RARKEST- B théReok, @ hbR¥eliNBdRBhtent?f RIS, BkRof, a
cont ai ni ng organlc conpound content of up to 15%

hepigellpse conieninf 2c9n therrof, @fhemgulmamnts%qf RdO&othereef, a
HMk%flﬁ‘lloseC&ergg;sf Z?Jhl /L ﬁn%r%of E‘ﬁ@mé#ﬁ&l{k@ rcglﬁgnt %Pg Q%qhgréof a

content of an 5% thereo 'S note that the
heimliceivlnsesaontentof 2bkd Yatherepf, a bemicelhtliose toritent iz é%ftherent, a
h%}nllce olrcl)geecr(])%tegtf of:k_-l 5% thereof, a hemicellulose content of 2-16% thereof, a
hemicellulose content of 2-17% thereof, a hemicellulose content of 2-18% thereof, a
hemicellulose content of 2-19% thereof or a hemicellulose content of 20% thereof.
The lignin content may be a lignin content of less than 12% thereof, a lignin content
of less than 11% thereof, a lignin content of less than 10% thereof, a lignin content of less

than 9% thereof, a lignin content of less than 8% thereof, a lignin content of less than 7%
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2% hereof, an oil content of 1-3%thereof, an oil
content of 1-4% thereof, an oil content 1- 5%t hereof,

wamooild278pnt ent of 1-6%t hereof, an oil cont eneCDiSHOF043802

thereof, an oil content of 1- 8% thereof, an oil

content of 1-9% thereof or an oil content of 10%
thereof. The cellul ose content may be a cel |l ul ose

content of 50-55%thereof, a cellul ose content of
55-60% t hereof, a cellul ose content of 60-65%thereof,
therged b ligwos eont@m pEless thin @5 thekO¥satligeineoftentaf boes therh @%ehereof a

en fo770-.75% erepf,.a.ce
G ERenPhe 1l 20 BELEE0 o RSt s BB 3 Botherilt, alignin
@nteat afdéss tHaq 206 thersdBitta ughm&snt@ﬁ%ﬂdsem;oi% tHdiéf.

hem cel | ul ose content may be a hem cel | ul ose content
of 2049 ufressR confaiRg opRaNic PR SRRt maybe 2 caufent of up to 1%
&H@&teé)fwtro?enrh%maﬁﬂ (Hf% oot donfht & ufsot/B E%Qﬁ&&ff ' Iﬂtrogen
hem cel | ufose content of 2-5%t her eof ; a hem cellul ose
qoBisining oregniocammponprbeantsht ofupte Atedhireaf] DritogespRtpiningforganic
f 89 er,eof

"ﬁ’gqur]lgd; S F’l%ﬂ{ t{;;] g‘mtfe}eﬁ%éfugf 83’3@6&%{){@&%&?}@%10 cg‘x)n%g nd content of up
thébd thedebfiih nﬁmgmmmanhng)(frgﬁnclwﬁ]bhmf @afent & up to 6% thereof, a

,Em cel Itul ose content of, 2-1 10 e{e/e% ?
HETAB PP B8 S aRpoBH conggf bh i bfhetegh a itrogen contaning
digihiC@npsliRbeoneandfipto 89 tRerdoi% #iRk6FARbataRing organic compound
hem cel | ul ose content of 2- 14% t hereof, a
Goatentef|up ke édherenis apitrogsn contyiging OFgapis @Pmp%lmd content of up to 10%
th@r%ﬁ@hﬁx%%&ﬁ%nﬁﬁﬁﬁg%?%anﬂ‘fc p@)@ﬂ@ Joﬂt%ﬁte& up t@l 1% thereof, a nitrogen

hem cel | uTose content of 2-1/% t her eof,
Goatginieg Qrmlms®nmmcb¢mte@f of2p1893% Nm@dfa nliaogen containing organic
r%)gﬁo&r? 40 *egécg‘ g(t)(p Eg/ﬁ 'tihe dg]}?% rté?(gngcpml;l%ﬁrrgaﬁ?ilc a%ql}?]ound content of
mﬂnﬂé%tthereqf obenmrogergcrmmmmgﬂrgmic @inpoessconttanoflp% 15% thereof.

t her eof E?ﬁ ((E:i1 i.n content of SS than 1%there$| aio
| i gnilhe RIIER Aghtaping Qrganip aporpd o Bi3¥ be & conighh pHpp to 1%
ta&8dfenprofein éoﬁ&ﬁnﬁé‘kﬁ?aﬂr%&ﬁ}%ﬁﬁpéonteﬂt bfiugb D%GRAEATY profein

| ess than 8%t hereo a lignin content of |ess than

cpyRRfnineRsEanic.compgRid coRtsAt ‘{fh‘P t$ %0 gty mﬁtewoomq@rwgana:
dohBiti &)ﬁféhﬁfﬂp @d 44,9836t moélé’cbﬂﬁfn af'ﬁlcI c'oﬂx?blﬂld co?tent of up

content of |esS than 4%t her eof | gn n con
tp d¥stherhefna poeitheantzifing @rgiml‘gmmpogwtmt ofuplte 6% th¢ra¢f @ptotein

E ?ﬁgorge[mcacorﬂ (PCO%n qulhg ];% t esrg’of ta&argtel%%ot tgm Ing n()é%/aﬁlg:

gen C al ni ani c content
@mpomtdsrohtent ofup td 8% lﬂérédf e perotkin cﬁntﬁintrfg@sg@mcmﬁmbaunﬂi dofitent of up

und content of u 2%th
OO Byt BRI Sorfagos GaHT BB e 1R ot protein
o%%ainlil@' ®Rhic RMPoLARDARNCT U3 1% thefof APréteit CHRBHMAG organic
content of up to 4% thereof, a nitrogen containin

OPHAHIGCORERE TR A therof aipraipin contaning Regepis pomnoung content of
f
Bd LA A R Gr ATRANIR SRR | B fhorora
moinm@nntamﬁlgmam@ caﬁ@wndrcemf:m ofl up fat lrﬁﬁ/gé)nreob ntai nin g
orga o 8% 1 her eof o
nitr ?88 rs1ancon ﬁn aﬁ’ g El) Q‘ﬁ?g/"l{g‘?{ﬁo&}ﬁﬁ t [{/gﬁ’tﬁ%g g thap 3%

théedfhlessatin 2% tHérebf OGe thaft OV tHrEd 108 1684 a0 .5/ ARFBSTUTHE mineral
content of up to(y tg%thelreof a nhitraqgen cant ai ni
t

BPigENY Redeis diiRd“cBFreein lesphan 4y thsrepf.dgse fhap 8 thergof, " Thss than 2%

tRérbdfOBRNhan 1% thereof or less than 0.5% thereof, The dirt content may be less than 5%
thereof, less than 4% thereof, less than 3% thereof, less than 2% thereof, less than 1% thereof

or less than 0.5% thereof.
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cont ai ni ng organi ¢ conpound content of up to 12%
thereof, a nitrogen containing organi c conpound

wa@onvam7sof up to 13%thereof, a nitrogen contBCTUSZH09/033802

organi ¢ conmpound content of up to 14%thereof or a
nitrogen containing organi c conpound content of up to
15% t hereof. The protein containing organi c conpound
content may be a content of up to 1% thereof, a

protei n containing organi c conpound content of up to
2% t Hdesalpric waly ofttld animyiesd onprigrabmedin# 30 waypoin ik range of

t 9 el n.cont ai.ni . .
S008000 B b SHREh AP, R Pl s i
4500ty bie it te trarign bAS000rHad BT Uckunpduindhcangesstio006-7600 BTU/Pound;

5% there r Ih caontaining o ic C und. |

Bottante o uEe il e PrERCu e g o @R bk BP ok in the range

11990011 Q000 B BAIE Hhe Ring@bf 10006-2100WBTNEP&RT, iPthe range of

5&8te|n cont ai ni ng organi c_conpound content of up to
Q-A2A0RTU/Rowsdp it the rangs 51 2009rd 30/ Rowndinimw tha gange of 13000-

£006 87/ undPintiRe Anpd H8LEGRL 1 | Loy -

D Tl i B St e o080 BTOEhRY ERLAL PPt 15000

1$06@ Bilki/Round.ai ni ng or gani ¢ conpound content of up to

11% t hereof, a protein containing organi c conpound

content of up to 12% thereof, a protein containing

EXARMPLE cconpound content of up to 13%thereof, a

protej n containing organi c conpound content of up to

1496?#8?@6?‘ P“&agFﬁtein cont ai ni ng organi ¢ conpound

cont aob P bf 1k seRaged HetuliBik 8Rblid JBorSHApERRaRA 0. T8¢ BE

| ess than 5%t he?ééeg} | egs t Ea%— 4% t hgrg eof ,a%?]%s.s than

BYREeH Bpeetaingddsam g mmicin semagewisie Jysten. Ansaen imFighids tef

Sl B Ao N BT L P e
Igticetvlossn f#,5% leggn, EleaproRi doheimggforgdnesemipbhan, 4% theee of

or less than 0. 5% gof . The dift content be

Pt ok omindyid, 121 PR el 12 5% a3 o B °F

3% t IThe e sewlagswad inAOIU2EE intved 18afocydi@Resehttiaize 204 proQRuRRF 3 Atm
han O fg% t. hereof. The cal oric value of the

r.lLess
fgﬁ‘in}f’éfsafléée&n(ﬁ’f‘f QT ST 89728%450 may be in the r ange of
5000-Thérefted? 1R Thk BSWRE wab Intlodude@ ﬁrﬁtlgj arl Qﬁdﬂapﬁiﬁ%%&?éei’& d of a net

val ue of the animal feed or animl nedia may be in
af g 5P angen wrshs OppoB DTG BT Fefisalids were ertrappedgjthiothe net. The

60801 Q09G4 B rdef the range of 7000- 8000
BIU Poﬁ}r}ldp&%ﬁtgﬁmg}gﬁdg&g of 8000-9000 BTU Pound; in the

r angSeaindg®6ind re00aD wBThirRouathy sedinthitiomingeonkal L@@ pool

1000.,BTU Pound; . i he nge 11000- 1200 .
Bty b it T biné Porhgto S e Tt esrai Pt discardse
t he MDaigencvhl waGRomiedIRQedBttnRayadcycidhe Q:Elﬁ‘rifug@ 8 6rﬂéssure of 3
4000- 15000 BTU/ Pound or_in the range of 15000- 16000
TR ITREMISQUENEYas Iiqdursdininpanagpet serigining devigpwhgeigp
%)awnso@}ﬁaﬂevasineg.ieuéuu@ge@ov%e.l id portion of approximtely

.1% of the raw
The solid portion was introduced into a sterilizer at a temperature of 85°C for 10

minutes.

Mineral removal was performed by use of a chemical wash wherein the solid portion
was boiled at 85°C for one hour with a solution of distilled water mixed with a 37%
hydrochloric acid in a boiling apparatus. The boiled solid portion was thereafter washed 2

times with deionized water.
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sewage, was obtained froma nunici pal sewage waste
system As seen in Fig. 14, the conposition of the raw

waeewaqe78bl i d portion generally conprises 5% oP¢T/USHOH/033802

cel lul ose, 10% hem cellul ose, 4.5%Ilignin, 6% protein
cont ai ni ng organi ¢ conpound, 6% nitrogen contai ni ng
organi ¢ conpound, 12.1 % mnerals, 12.5% sand and
12.9% dirt. The raw sewage was introduced into a
hydrocycl one centrifuge at a pressure of 3 Atmfor
i ni tiHe seladhpbriiemwasgiressedoimatstrewpasss e partjel refbrenl etlfiquids
%Qr%fr%w sewage was introduced into an entrappi ng

evice fornmed of a net of a 250 micron nesh.
Appr Chticresikary cARikgicatedsnlk tas theegfied plcksp Resdisk pldiser. t he

net. The si,dual ljquid portion was djiscarded.

Seco rﬂﬁrﬁfrﬁ@%@?%%{? §1as Yerdhizsd 1 pitergenlpr QisdionpHpdempsrature of
igp°@ coni cal - shaped pool wherein the sand sunk to the
bottom of the pool. The sedinmented sand was di scarded.

Di rt Themesyling persiop sias partially driee inesadrumrdryen wherein 80% of the liquids
nuduagycl one centrifuge at a pressure of 3 Atm The

remal ni ng portion was introduced into a nmagnet

cont aiheipagialiedriaigponivarves @raung or 4 batirpriaderi r on was

magnet,i cal removed, The solid portion was introduced

oo ThedRuln ORAEE or e SrdBaRS steaBegekdr 10

m nutEXperithvbria Rebulisenmoval was performed by use of a

chem cal wash wherein the solid portion was boil ed at

85C fAsyseeha i 14nir esulding snipel %?fP orangmal pefliasgmppgitign was
ProcRed W thdisyarerh ddhbEd RGBhANE whGES thd hndnd Rdd! P Gnimal media
apparatus. "The boiled soli (? portion was thereafter
seapheitionganeraly carnprisesi H1% pil. A8t seditlose, F¥chemideilalogm 26 lignin, 10%

- Dress i ss, far .tial renmoval of .,
R ROERRRE dind SRR ST BT pert Rl acs
masratsh&hosafdand 1prdigsed in a di sk presser. The
cellul osic feedstock was sterilized in a sterilizer
for one hour at a tenperature of 100"C. The resulting
FXOAMPODE 10as partially dried in a drumdryer wherein
80% of the liquids were dried. The partially dried
porti%ﬁe%@t@%&?ﬁ‘aﬂ?:n a ball grinder. The resultant
ani [ .
epor i oo s BT e St IR Bt ARS8 of the raw
sewags, Waheptainddriedm f owdicipal semiagmivastesytamcAsigres int Fignl Sy
REBBYASTof e RS-SRS SR LD AnD 55 NBLR: 818, Silbiose, 10%
hemicellulose, 4.5% lignin, 7% protein containing organic compound, 5% nitrogen

containing organic compound, 12.1 % minerals, 12.5% sand and 12.9% dirt.

The raw sewage was introduced into a hydrocyclone centrifuge at a pressure of 3 Atm
for initial sand and dirt removal from the raw sewage.

Thereafter the raw sewage was introduced into a vibration separator commercially
available from the Sewco company of 8029 US Highway 25
Florence, KY, USA under catalogue model SS of Sanitary Separators for entrapping solids
therein by use of vibration. The residual liquid portion was discarded.

Secondary sand removal was performed by sedimentation in a conical-shaped pool
wherein the sand sunk to the bottom of the pool. The sedimented sand was discarded.

The solid portion was pasteurized in a pasteurization device at a temperature of 72 °C

for two minutes for partial sterilization thereof.
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conposition generally conprises 10%oil, 65%
cellul ose, 4% hem cellul ose, 2% 1lignin, 10% protein

w@enbaiatssaig or gani ¢ conpound, 5% nitrogen contBCTIURZP09/033802

organi ¢ conpound, 2 % mnerals, 1% sand and 1%dirt.

EXAMPLE 10 Experinental Procedure: 120 n8 of raw

sewage, including a solid portion of approxinmtely

0. 05% of the raw sewage, was obtained froma nunici pal

sewage waste system As seen in Fig. 15, the

conpaoYinetabremevaliwas perdgymsd hpgee of elchemipd rwaslmwhgemeheadohgi portion
%:5el | ul ose 0 ul.ose

Gl BT R L don PR AT Ro A SR T B0 Ry me st

ﬁd%iasriwsagamﬁeowhﬂbmwngsaﬁgramc conpound 12.1 %

m nerﬁ’te 1&{11% 5% sand aﬁﬁ 12. 9% di r}. The raw sewag

was i HESSURAEEY WIsSPressHl RSy P e arrtrl rmgwal gt hoauds

eressmre of 3 Abmfor initial sand and dirt renoval

fromthe raw sewage. Thereafter the raw sewage was

i nt r oldg Eesyltank edludpsis fepdstorlo aseqrBized inra stasitimerrer enelhpur at a

éfbgéﬂaﬁ@cﬁlf)é“@“the Sewco conpany of 8029 US H ghway 25

rence, KY, USA under catal ogue nodel SS of Sanitary
S_e parke @cl@ldisaxr feedstockh pas ngtldlyl drigld irt hgreehouse Yorlsdayo The cellulosic

ation Si ual i on was di scar ded.
Oﬁ% W|a§/th§l§ﬁ ,%%\98 llsgq'ﬁ‘g?r t@?%’&’%@’“sedi ment ati on
| n a The ésQRdnt sfimpERed@Qnin) @le@iavds iRreaatihasiksdk to t he
bott om of the ooI The sedi nented sand was di scar ded.

The PRmERlResisnas past eurized in a pasteurization
devi o @¢n i@ Fﬁ?ﬁqz)ﬁf ﬁtrééﬁﬁmgfam&%] R 6&%@&4%%%& §s1t§c9xr was

partial steri ation théreof.M neral renoval
peduced inghe wtemgbscmfoe@h@weahoaawhmmhhwmnd|f¢¢dtom emmal mddla

A ISR By S b R, 19 i

Matsintdortamifgt ceganwashpdund, O.E‘Vcsmfrd>gemblﬁﬁlnln§bfgaﬁm|cbldpound 4.5%

ort S, pr, n a, scr ss for parti
Fkhlolossi R IPeE, Tk Blpgnte RS BetiRte R sumal
hehdrtpaisxinatlsWOIBTZRshndn a sterilizer for one hour
100C. The cellul osic feedstock was

at a te erature%{) he. . . C W
par t AAPALPegPPiBEisiP by PETass SE thegit tat dayresentigvention is not
16Rkdd Wy RtaChds BeESTaPid1 G ShdvEIR b Eibe IHLUR gbdv@ I@aﬂ%@ ke scope of

rinder to 300 mcrons. The resultant ani mal
tanipresant iseritian ek denkotle edmlinations ddgub@mbinationsref e various features

ﬁ?&f’ble& ﬁe'rf:iégb 39 gpwélpas':‘}ag?ﬁo%s 2{1§d mgdlﬁga%%n; wﬁ1 %&iﬂg%lccufr ‘t%oef)jersons

or ani na Ia conposi
skilled in the art upon reading the spemﬁcatlons and which are not in the prior art.
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produced in the system descri bed herei nabove wherein
the animal feed or aninmal nedia conposition generally
weepnixses 12% oil, 65% cel | ul ose, 5% heni cel | A DES20091063802
lignin, 7% protein containing organic conpound, 0.5%
ni trogen contai ni ng organi ¢ conpound, 4.5% m nerals,
1% sand and 1% dirt. The caloric value of the
resulting aninmal feed or animal nmedia is approxi mately
8500 BTU Pound. It will be appreciated by persons
Whitli$ dajmied: t he art that the present invention is not
limted by what has been particularly shown and
descri bed herein above. Rather the scope of the
Ior es engellulovie fidedstock dvalposition miphism@bi nat i ons and
subconbi nat i ong of ﬂ}f gar_' ous features described
her ePRQBSYEeHLOT jR(19 1378 obspiq comBoREonng rodi fi cat i ons
whi ch cumilbsd cBftehtlof tQOPRITONS cilipdsitg; i N the art upon
reading the specifications and which are not in the
pri or hgmicelfage contery f2rA0¢0 ofsaid Kompesitingsi ¢ f eedst ock
conpQsi i ISiRg; I . of up to 15% of
cai d asnis A ERTRIdE g s dr Ad oFBIRKER: 2 10 000 of
sai d agitmges cdntomng erghiintaepdund osgent of leanthawP 0202644 of
sai d .conposition; a lignin content of |ess than 15% of
SAPE 8hposi ti on; a nitrogen containing organic
conpayisicif 0mitsifing 0fgahie $6mpHad camdat@f 1e5athsh Z0VBOSKId dodfposition;
a protein containing organi c conmpound content of |ess

t han 22p9gTacortsntpt despiiga PYa aid SompesEioll content of

| ess athicorténlr 168k 39 8QsiH kbRPosittnSafad content of
| ess than 5% of said conposition; and a dirt content

of | eglt eangamt oflessghanaleofseidgompesitomy. 2. A conposi tion
according to claim1 wherein a caloric value of said
conposition is in the range of 5000-16000 BTU Pounds.

3. AAcompositibn aomlirgdao diaing 1 wheelnad qalolicwhiae ef saids@intposition is in

oo b EORHUHSSH: conpos 1 on atcording Lo ol ai m

3 wherein said conposition is produced fromsaid solid
gorti on of said sev\@ge suspensi on by: trapping said
ol i d* PEMOFIEAN poopidingdp glaiwp habere falderapesition is pipgreeg from a

M PortibPht SRS QlhesiBer tion; renoving a mneral from
said solid por%i on; and renoving dirt fromsaid solid
portion,

4. A composition according to claim 3 wherein said composition is produced from said
solid portion of said sewage suspension by:

trapping said solid portion from said sewage suspension;

removing sand from said solid portion;

removing a mineral from said solid portion; and

removing dirt from said solid portion,

thereby producing said composition.

5. A composition according to claim 4 wherein said composition is produced by any one
of the following:
dewatering said solid portion; and

sterilizing said solid portion.
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t hereby produci ng said conposition. 5. A conposition
according to claim4 wherein said conposition is
w@emdaexss by any one of the follow ng: dewat er PEUSADL033802
solid portion; and sterilizing said solid portion.6. A
conposition according to claim4 wherein said trapping
said solid portion is perfornmed by a device sel ected
fromthe group consisting of: a netting, a plurality
of nettings, a device enploying Dissolved Air Floation
&.echrfotanppsitian eeavdaymi chgh ¢ whereiredidafappimg vay eolidgmirtion is
1%21?}) eaf% C X etVlrgle gég%gevc\i/ %%rrfé ! gevé/ro%leo I’c]:to rSIISftlug 8f a ngtﬁlﬁg gtt%gl%}clktg g% nettings,

ddesice femlplo§fng Dissbived alr RMS&&SB tecmdlﬁggl acdnivé ot belt rthéd dfebnveyor
contaj ni ng f.i ber a bi ical filter, a filter

el mesho GrTicise) aov gen &% hy&geyclomjcicgpirifuges p pergsy press, a

Gt batatos laldiskFIRAY fikef Isrlestseerm@am A an&%sllﬁlw@ HibBg, a
t echnol ogy or a conbi nation thereof. 7. A c np05|t|on

bielegiealifiar. e diltet eontiningmellnlosana shintical Se ﬁgerscanfalmlg silica and a
AR PAPPTRa PAREOH BB Do HBRBEITUIRE, | aomi

sedinentatlon or Dissolved Air Floation technol ogy or

conpi nation ther A osi tion .accordi
E1 aF RSP unsan FELHEE ' 6D f NG TSR SYHGPegTTaR by
defitriFigatlor, h@péyRBniedehlrisiRhiich, piBfattllo@ Bed@therft@oh OWri¥gnisai d
trapping said solid portion, 9. A conposition
stisrarioyoriysohed div lﬁﬁ@Pé?chn‘gﬁgyd)fraé%binﬁ@méhW?fer al
is perfornmed by washing said solid portion with a
dei oni zed water wash, a chenical wash or a
iy dr deermposition e¢cdrdinesth cloim Bywhgrsin seid remeving sand és performed prior to

s%i%ﬂﬁh?%& V\ﬂ@ s&lﬁiﬁ{ ﬁ?on n pr }(910\&&5% s%rgpcp ‘?)ng OMd g‘ %oro %Orlllg to

SE g’ produce
textile, a conbustlon product a wood peIIet a wood

hi p,, a fi berboar ani. mal
§ e Smmeonsapaingo i T5iein Rl BroRaPE hinred i fegned by
\ﬁz[shfhg B#ia edlid poition/wikied deichided wal QalsH; b BBend@icAl §ablbrQStiyarochloric
f eedst ock conposition froma solid portlon of a sewage

2Spsh ST Bruse SfiFaa Prgeonthingipn figreghi d solid portion
from said sewage suspension; renoving sand from said
solid portion; renmoving a mneral fromsaid solid
Wor t iAoppmpesition aqvordinego diaim 1 fwheneinssaidd-ompbsitiondie pseddmproduce
S f.eedst

%ﬁn%j%?g{ngﬁs(?gﬂ %)'&9% aa\k/?%éépg lgltblcl: gvr% d& chi %%eﬁ,ga pi!zflt media, pulp,
pahar siimalfeddd animaluedig adiofekl, tatanel; popaedupne or ethanos ai d
trapping said solid portion or follow ng said trapping
said solid portion.13. A nethod according to claim 11

mher & fethad thr pRIABhGS cHiaRMic i fEdADE! RhrlpéSitibOf6t8 & s6@BFortion of a
sewage suspension comprising:

trapping said solid portion from said sewage suspension;

removing sand from said solid portion;

removing a mineral from said solid portion; and

removing dirt from said solid portion,

thereby producing said cellulosic feedstock composition.

12. A method according to claim 11 wherein said removing sand is performed prior to

said trapping said solid portion or following said trapping said solid portion.
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a sand content of said conposition to | ess than 5% of
said conposition. 14. A nethod according to claim11
wobk@paia1ssai d renoving a mneral is operative POI/US2009/033802

decrease a mneral content of said conposition to |ess

than 5% of said conposition. 15. A nethod according to

claim 1l wherein said renoving dirt is operative to

decrease a dirt content of said conposition to |ess

than 25% of said conposition. 16. A nethod accordi ng

to claim 1l wherein said trapping said solid portion

1032 N FS) ?g%@{hg& g?cgydu?gntg %tﬁkrﬁ 1 %%Lrg %tsgq r&{%%(ﬁt gd trol%ﬁlgtlve tg decrease

daud ccmtcmtrpf ayd crmg1sz1asmt0\Aesd thfim ﬁ%f@mﬁlcompdsmximn ol ogy; a

conveyor belt formed of conveyor belt nesh, a

centrifuge, a flow centrifuge, a hydrocyclonic

pent rA fd@Bd actofded oW/ cRIE $ S whéreMl s&ﬁ%mM%sﬁﬂﬁeﬁﬂ Qropelﬁtlve to

disk filter, a filter press, a nedia ter ter

destepsgiamingrak qonteptof saidspBPeicasp loss thams% of said pqr@posmon

containing cellulose, a chemcal filter, a filter

containing silica and a filter enploying backf | ushi ng

t5ech Wom@@yd mcoalimnblahmﬂ 1 oherbinspid oémoving di inetetatide to decrease a
d..renoving sand is

de‘ 1(1‘ c?ntent 09 sabcP comep tsllpo? lj)glgsts%%ew 2%%5 ‘%i%%%ﬁ“{}?ﬁ”& %

centrlfugatlon V|brat|on sedi nentation, ultrasonic

sedi nentation or Dissolved Air Floation technology.o
%" corbmehed sroringa giem | bwh iRl JaPripe Hidiotg ppio isaepfprmed

byla WPRE §d16L 1B [HR PR REnsstill B Bﬁllattlhg aRREHIRY BBAL s, a device

washi ng_said solid portion wth a defoni zed wat er

mwn r@wéwdeﬁr Flgatiom tephnelogyy d comsisyarbelt fermied ofgonieyor belt mesh,
d
accor ?1;9 (t%ég ?n ?F}W ECI 0% tﬁpﬁ%r gg(trewgﬁ%lséas %)tll’g)g

S@parathle afiok fidtew, n@itenimm,t eemcchzgﬁbea; adﬁlim Icoxdalpmg tfibem,; a tasldgical
sai d t hod .accordi

(I lef b St et Wi A e B i e s il

dmﬂloﬁmyﬁaekﬂusbiﬁlg tehiicloghaYa 0bmbiaatibnalyig@si ti on; a

cellul ose content of 40-99% of said conposition;a
hem cel | ul ose content of 2-20% of said conposition; a

17. gni NAGRMGANcRink BSailh@RvHERA Qfid &ﬁfodl g@éHHQ§ff)érfo%cd &
nit rogen cont al ni ng orgJam C corrpoun cont ent | ess

cepiafigation, bydregycleonicsaisBigationn vibetipn éﬂdéilwt%@mlélimpmg
s‘éﬁlﬂéﬂﬂaﬁo&&'ﬁi%ﬂﬁéd CA%I?AH:OH QJcthoqé%foﬁ' P%&n&?ﬁlo%ftg% f sai d

conposition; a mneral content ess
conposition; a sand content of less than 5% of said

59
?g:’rg %Slé%%%(E?%C?rngg%o dla él‘gipltsalg renlio%%lsg at I‘QI%QI'aFIS Ig%r?cf)rmed by

washing said solid portion with a deionized water wash, a chemical wash or a hydrochloric

acid wash or by use of steam or a combination thereof.

19. A method according to claim 11 further comprising at least one of the following:
dewatering said solid portion; and

sterilizing said solid portion.

20. A method according to claim 11 and wherein said composition comprises:
an oil content of up to 15% of said composition;

a cellulose content of 40-99% of said composition;
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21. A conbustion product conposition conprising: an

oil content of 1-15% of said conposition; a cellul ose
wa@onwam7sof 40- 90% of sai d conposition; a hem pel/Usioose33s02

content of 2-20% of said conposition; a lignin content

of less than 12% of said conposition; a nitrogen

cont ai ni ng organi ¢ conpound content of |ess than 15%

of said conposition; a protein containing organic

conpound content of |ess than 15% of said conposition;

a m ndenmicebwnseaontentof| 26486 ofrsaid cBspoditianai d conposi ti on;

a sang: % of sai d conposition;

and gqﬁ:ﬁl?l? tog"g{rl}ttogfrl}ﬁisg g’?lﬁllge%g} ?fﬁ({a/%}o 5ot ’sai d

C oNp @siittdgem corZdAnindorzanib uahpeund podets of 160N 20%biob faid

according to claim2 1 wherein a caloric value of said

©BWBYEPTion is in the range of 5000- 16000 BTU Pounds.

23. A pisibin eenthifing REQHN CoMPoihd COMBIM DT 18N 289 6F said composition;

conposition froma solid portion of a sewage

sus pe@maipgral coplepiafdeshgran Seqfisrid gospesifionpl i d portion

fr om(?%gﬁ&oﬁt%wqesg HﬁH%%%f‘%Qiﬂ C[”%E{’)SY ;dﬁ’ga@and fromsaid
sol i

portion; renoving a m ner romsaid solid
por t iaglirt centaht pBass\vthang 58 oftsaidrcompesdtick. sol i d porti on,
t her eby produci ng said conbustion product conposition.
24. A nmethod according to claim 23 further conprising
Ht | easimbasgongfrodudEcon@okitivh &@adisingdi ng sai d solid
portion; renoving a protein caontaining organic
conpdURH SPHEHPE dr P72 81 PHd 9BWPT renoving a nitrogen
cont gicBifleke Rbatamiof 46-90R U Md ERiBsadhd sol i d portion,
pressing said solid portion, at least partially drying
sai d ademicgllgesetcontant of A2 0%lefi saig compositionsai d sol i d
porti, fgnin%gntelﬁo p&gn ?’z“%%f Ql&%ﬁp%siﬁl)l%l m 24. wher ei n
said rénoving sai d protein containing’organic conmpound
f r omaswtragiers cinitadnipg otghioo corspqued fartent df loss thdd 1Gacfi seidt
CEI ect.{i%ghor esi s enploying an acid wash, a hydrogen
CRPEY wash, a di hydrogen phosphate wash or a sodi um

hy dr @xirdi€in be@iniE ofzafie FbiPaintd @Onttit©F RES thar2 5% Af $¥RE dd@fbosition;
according to claim?24 wherein said renoving said
nitr G@é‘ﬂer@d’ﬁfltgmlﬂfll‘fas than 5% of said composition;

a sand content of less than 5% of said composition; and

a dirt content of less than 5% of said composition.

22. A combustion product composition according to claim 21 wherein a caloric value of

said composition is in the range of 5000-16000 BTU/Pounds.

23. A method for producing a combustion product composition from a solid portion of a
sewage suspension comprising:
trapping said solid portion from said sewage suspension;
removing sand from said solid portion;
removing a mineral from said solid portion; and
removing dirt from said solid portion,

thereby producing said combustion product composition.

24. A method according to claim 23 further comprising at least one of the following:
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organi c conmpound fromsaid solid portion is perforned

by pH G adi ent El ectrophoresis enploying an acid wash,
wa@2dvwdsogen chl ori de wash, a di hydrogen phosphetBUSRS%1033802

or a sodi um hydroxi de wash or a conbi nation thereof.

27. An ethanol containing conposition conprising: an

oil content of 1-10% of said conposition; a cellul ose

content of 50-90% of said conposition; a hem cellul ose

content of 2-20% of said conposition; a lignin content

gindingsaid sbladpot@dn; of sai d conposition; a nitrogen

cont ai ni ng organi c_conpound.content. of |ess than.15%

of s APBOE DRI SR GTEInC omROHed o i St Rion

CONPeeneyiBOMhiGBEen@ontaGfy driart chifoid fichh chi€ WHAYSItohON;

a mneral content of less than 5% of said conposition;

a samiPseiBhtahtoligPortioss t han 5% of said conposition;

and i : n..5% of said

conp%é?#%%@gl%%%e}?h%ﬁ%q&t?%h%@? ni ng conposition

accorddingoil tp sidsolid prtimher ei n a cal oric val ue of said

conposition is in the range of 5000- 16000 BTU Pounds.

29. A nmethod for produci ng an ethanol contai ning

0N osimkthod adcbriifgato siaim 04 phetkinGhideémasey@iicprotempentainiig

conpri sing: . frapping.said soli ortion fromsaid i
@%@@%ﬁ%‘%@v S S%&W%}S B%ﬂ’&’%?‘{ BhRIL Gragiegs ffegirophoresis
RSk in deRIMPAsh OhyArdEeM Bi16t def WM aSBlkydroeh bEbspiRtid Wi or a
and renoving dirt fromsaid solid portion, thereby
sodiyaUBdryidearagh ex hepmdiinatign thereaf-ng conposition. 30. A
nmet hod according to claim?29 further conprising at

| east one of the follow ng: renoving oil from said

20| i d\ methbd asrprdirgto ¢laimy 24 whereineshid renowieg saidgtrogeg aomtgining

conmpound fr sai. id.portion; Ing.a,. pjtrogen .
SRR Aebb R R DRl bR b ine BIPR Gfice BlebfiSiReis
dyd6yihgy/ani deldl veahth Isdidgen ﬂﬂfﬁdeavush,gllrdﬂi},d'rdggn ﬁl&igﬁlhaﬁff)\kldasﬁ ora
rtion; at |east partial sterilizing said soli
%gwmwﬁfoxafwaa’?ove bnﬁ&fﬂhmo drying said solid
portion. 31. A nethod according to claim30 wherein

said renpving said protein containing
27. An ethanol containing composition comprising:

an oil content of 1-10% of said composition;

a cellulose content of 50-90% of said composition;

a hemicellulose content of 2-20% of said composition;

a lignin content of less than 12% of said composition;

a nitrogen containing organic compound content of less than 15% of said
composition;

a protein containing organic compound content of less than 15% of said composition;

a mineral content of less than 5% of said composition;

a sand content of less than 5% of said composition; and

a dirt content of less than 5% of said composition.

28.  An ethanol containing composition according to claim 27 wherein a caloric value of

said composition is in the range of 5000-16000 BTU/Pounds.

29. A method for producing an ethanol containing composition from a solid portion of a
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organi c conmpound fromsaid solid portion is perforned

by pH G adi ent El ectrophoresis enploying an acid wash,
wa@2dvwdsogen chl ori de wash, a di hydrogen phosphetBUSRS%1033802

or a sodi um hydroxi de wash or a conbi nation thereof.

32. A nethod according to claim 30 wherein said

renmovi ng said nitrogen containing organi c conpound

fromsaid solid portion is performed by pH G adi ent

El ectrophoresis enploying an acid wash, a hydrogen

MR Judeengigr pomprisglighy dr ogen phosphat e vvash or a sodium

hydr gy] g&ﬁ%w@mf&r M%E?A&%ge%ééagfe%%n 33. A pulp or

paper uc 03| t1on FEs an oil content

of 1-rélﬁ%1mgsaadﬁdnmmpohdp¢rﬁm, a ceI l'ul ose content of

50-90% of. said c Pd a hem(ﬁel | ul ose content of
2- 20&%‘?“%?’&’"@6@%@18?1‘1% BorF‘P’QﬁP content of |ess

t han ré&{@ﬁﬁg&ﬁlfﬁb@@ﬁﬂ)@;ﬁﬂbbﬁﬁn a nitrogen contai ning
organj ¢ conpound content of |ess than 15% of said

conpdksretygrodicie srid pihardd Aentainioa gompesiionc conpound
content of |less than 15% of said conposition; a

m neral content of |less than 5% of said corrposi tion; a
Hand Pcmnthe«h accofdingds slairh 29 fisftendonpaisidg adngsoenet df the; folowing:
a dirt s, than 5% of said conposition.

34. Aemo‘fnfjg 01{11“%‘35’%’9 S?J}dd?flﬁté‘%n conposition according to

cl ai meBdvindeproicih npitild Ghficionothd Sath daig eeTRIGRkidnO N
is in the ran%e of 0.01 mcrons-100 nm 35, A nethod

for PrOYIRS hyasw opRipmesgEKe ﬁsmaalu@tfr%%b%qlﬁupeﬂmf om

a solhb,gimg,gﬁl%lsggsafd rfMage suspensi on conpri sing:
trappl ng sald solid portfion fromsaid sewage
8

B’éﬁ%l lid postisyyi ng sand from sai d solid portion;
renyj fagstgarmﬁ;tahlzf SRR glhd%p%@ gdoom on; and

renovi n Irt froms Ion thereby

pr od@tleaﬁyp&aaltb'wmsa)d scpalpmrtian oduct conposition. 36.
A net hod according to claim35 further conprising at
| east one of the follow ng: renoving oil fromsaid

3§O| |\ pothdd aeordinTe vialhg 3@wREeinehia réfdViml sidiBotein@ahthiging
ound frdo(%;n salg solid partion; renoving a nitrogen

SHOHPRYfFya s sl osingds Periormedh s GradienpBlestraphoresis
&ﬁ;ﬁ‘@ﬁﬂgrﬂ 23R whsB Q) HydroB& SHIGMe wash, a dihydrogen phosphate wash or a

sodium hydroxide wash or a combination thereof.

32. A method according to claim 30 wherein said removing said nitrogen containing
organic compound from said solid portion is performed by pH Gradient Electrophoresis
employing an acid wash, a hydrogen chloride wash, a dihydrogen phosphate wash or a

sodium hydroxide wash or a combination thereof.

33. A pulp or paper product composition comprising:
an oil content of 1-10% of said composition;
a cellulose content of 50-90% of said composition;
a hemicellulose content of 2-20% of said composition;
a lignin content of less than 4% of said composition;
a nitrogen containing organic compound content of less than 15% of said

composition;
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delignifying said solid portion; screening said solid

portion; refining said solid portion; and at | east
w@200vi1ed784 drying said solid portion. 37. A nmep¢DusS2009/033802

according to claim36 wherein said renoving said

protein containing organi c conmpound fromsaid solid

portion is perfornmed by pH G adi ent El ectrophoresis

enpl oyi ng an acid wash, a hydrogen chl oride wash, a

di hydr ogen phosphate wash or a sodi um hydroxi de wash

or aagoetbin namtaioimgtorwnieabmpa&d contemgtoll pds therr 3% iofigpid @mposition;

cl ai sald |trogen

cont g}nﬁgﬁrwcc??eg cescszoanggﬁ S?lr SH OStH’ 5olid portion is

per f arsmﬁbboh;enpdﬂ@sadnemofEhle@bmp@litﬂmeaidsenpl oyi ng an

acid dro h| orj de wash, a di hydrogen
phosp %Ol\f\?é’éﬂ 18?“83 ol %ﬁﬂdrﬁ?H‘rpﬁwl% wash or a

conmbi nation thereof. 39. An aninmal feed or ani nal

nmedi a conposition conprising: an oil content of 1-10%

B sdi erle evipsoe nredist campesitipyieserdingda cleim 3bvh&eina@ustiste size of

Salcgmg)gégi)(%slﬁﬂtﬂgrang Pﬁﬁbﬁ% Ch;ﬁ' 986 gont ent of 2-20% of

onposi t nin content of |ess than 12% of
said conposition; a nltrogen cont ai ni ng organic

und. copt ent, af S3 than 15% of said c osi f.i on;.
£ or RSB RN ey B oS TRSHPR PGt eobBgton ofa
dehagbsaﬁ%ﬁén&ﬁmﬁlsﬁ@nposml on; a mineral content of
| ess than 5% of. said conposition; a sand content of

| ess UEPRIAS 5594 tofid Partign digpyais seVess suspsESIens di rt cont ent
of | 8% llAlinPHoRldabsly SARESI ti on. 40. An ani mal

feed or ani mal nmedia conposition according to claim 39
remeyiag dminegd ifiom seidsglidiportibn;sad d conposition is in the

ARG B AP%AERARRTYY Pounds. 4 1. A method for

d or animal nedia conposition

f ro rrﬂ&:rebg Ipradlugiog sdidpulp br papsigwadyet Gugjositish.on
conprising: trapping said solid portion fromsaid
sewage suspension; renoving sand fromsaid solid

3501 t iAOMethé ARG 16 claIIST Rikthé BpEShEatIQlst SheRP el fObwing:
and rermoving dirt fromsaid solid portion, thereby

pr od SRPYEl foma sidealidmeEPnor  ani nal medi a
CONMPashdviryh protein containing organic compound from said solid portion;

removing a nitrogen containing organic compound from said solid portion;
cleaning said solid portion;

delignifying said solid portion;

screening said solid portion;

refining said solid portion; and

at least partially drying said solid portion.

37. A method according to claim 36 wherein said removing said protein containing
organic compound from said solid portion is performed by pH Gradient Electrophoresis
employing an acid wash, a hydrogen chloride wash, a dihydrogen phosphate wash or a

sodium hydroxide wash or a combination thereof.

38. A method according to claim 36 wherein said removing said nitrogen containing

organic compound from said solid portion is performed by pH Gradient Electrophoresis
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42. A nethod according to claim4 1 further conprising

at |l east one of the follow ng: pressing said solid
w@eoobilea1s4 at | east partially sterilizing said BoOl/US2009/033802

portion; at least partially drying said solid portion;

and grinding said solid portion.

employing an acid wash, a hydrogen chloride wash, a dihydrogen phosphate wash or a

sodium hydroxide wash or a combination thereof.

39.  An animal feed or animal media composition comprising:

an oil content of 1-10% of said composition;

a cellulose content of 50-90% of said composition;

a hemicellulose content of 2-20% of said composition;

a lignin content of less than 12% of said composition;

a nitrogen containing organic compound content of less than 15% of said
composition;

a protein containing organic compound content of less than 15% of said composition;

a mineral content of less than 5% of said composition;

a sand content of less than 5% of said composition; and

a dirt content of less than 5% of said composition.

40.  An animal feed or animal media composition according to claim 39 wherein a caloric

value of said composition is in the range of 5000-16000 BTU/Pounds.

41. A method for producing an animal feed or animal media composition from a solid
portion of a sewage suspension comprising:
trapping said solid portion from said sewage suspension;
removing sand from said solid portion;
removing a mineral from said solid portion; and
removing dirt from said solid portion,

thereby producing said animal feed or animal media composition.

42. A method according to claim 41 further comprising at least one of the following:
pressing said solid portion;
at least partially sterilizing said solid portion;
at least partially drying said solid portion; and
grinding said solid portion.
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