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invention relates to a pressure vessel used to recycle

solid waste and produce usable fuel with recycle

streans. The vessel treats recycled solid waste by
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mat SHPRI ABWIgU§ewast e materi al s have been treated or
2(gretreated. None of these pretreatnent processes have
een widely accepted in view of the relatively high
cost and | ow efficiency of solid waste separation

processes. One attenpt to intr e apparatus systems
and processes for tre ! to forma
useful fugle Bepds@ oBkARPwaste materials has become a major problem for both

public and private organizations. Recycling programs have successfully used a

25  portion of this waste stream, however, the vast majority of waste streams are either
burned or introduced into landfills.

Throughout the built environment, the amount of solid waste generated by
the individual households, businesses and governmental units has substantially
increased over the last ten years. Disposal of such waste materials has become an

30  increasingly difficult problem for both private and public organizations. The
convenience and cost of waste disposal has steadily increased along with the
environmental impact of the solid waste on land use, potable water and the

atmosphere.



metal or other recyclable streans is found in

Anderson, U. S. Patent Nos., 5,445, 329, 5,540, 391,

WG 286641438 and the related PCT WD 95/ 13148 andPEil/E820041030961
Garrison et al., PCT WO 00/72987. These patent
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the difficulty in attaching the closure after charging and then removing the closure
from the vessel for the purpose of discharging the treated waste.

30 A variety of prior art pressure vessel closure systems have been disclosed in
the art. Such systems are shown in, for example, Carpenter, U.S. Patent No.
5,142,830, shows a rotary bearing support most easily seen in Figures 5 and 6 and
described in Column 2, lines 44 through 54. Cametti et al., U.S. Patent No.

4,622,860, relates to a power mining shovel support for a rotatable shovel mount.
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menber 15. These structures are discussed at Col umm 5,

lines 4 through 19. Kelman, U S. Patent No. 4,1
wa206051435hows a rotatable X-ray type tonograpPgT/US2004/030961
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25 greater than about 100% relative humidity. The closure must be rapidly and easily
moved from an open to a closed position. The rapidity of movement during
discharge and introduction of solid waste operation enhances efficiency and cost
control. The rate at which the closure can be opened and closed can substantially
increase productivity, reduce costs and improve the overall quality of the solid waste

30 or recycled streams.

In light of the need for development of new support and Qrive systems, a
substantial need exists to reduce the wear in the support system and to increase the
rapidity of maintenance and replacement of drive systems when maintenance is

required.



Applicants have found an i nproved support system and
drive mechanismfor a |arge rotatable pressure vessel
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within the vessel. The time and tenperature of the
process is adapted to maintaining the thernoplastic
materials intact and cannot cause the nelt coating of

the internal surfaces vessel with a nelt plastic. The
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theS'ﬂ?ess e vessel s essure vessel ange
15t habegaiy the supgshs the asivl lvahment to the bearing,
structure. Figure 4A is a cross sectional view of the
bearing structure used to nmount the pressure vessel
within the plate and frane shown in Figures 1 and 2.
Figures 4B and 4C are views of an array of fastener

apertures placed i n Bhnief DPistussion gf theddnapdngshat nat ch

wWith the _aperture structures own in Figures,2A a .
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Figures 3A through 3C are detailed views of the support end of the pressure
25 vessel showing a pressure vessel flange that can be used for attachment to the
bearing structure.
Figure 4A is a cross sectional view of the bearing structure used to mount the
pressure vessel within the plate and frame shown in Figures 1 and 2. Figures 4B and
AC are views of an array of fastener apertures placed in the bearing structure that
30  match with the aperture structures shown in Figures 2A and 3C. These aperture
arrays permit attachment of the vessel to the bearing in Figure 4A and attachment of
the bearing to the frame and plate of Figures 1 and 2.
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a vessel support franme and bearing assenbly 113 that
suppmdoéthcmoopmmgst | oad (30,000 kg to 10,000 kg) of

the pressure and X 3

100, 000 Eb%“r%yels Sgtﬁ? OP’ertag% e %ee‘%'?l ggé’r g"@ggé’l%ssm vessel
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25VeSgfle exYépﬁyp Qarle& ?lpggﬂr g&&ﬁqﬂaﬁﬂﬁ% 8{1)@5’ d]%lbé Hdtor1989n@Eear drive

t he préessure 7es<e st the su rane 1s
subd0anti dle, oppbs;lteesupp‘ort trel &f the stssel, is a support end comprising frame

109, plate 111 and bearing assembly 113. At the support end of the vessel 101 is a
vessel support frame and bearing assembly 113 that supports the thrust load (30,000
kg to 10,000 kg) of the pressure vessel and the axial load (30,000 to 100,000 kg) or

30  weight load of the pressure vessel in its various operating orientations. The
assembly comprises a plate 111, and installed in a circular aperture 112, a bearing
assembly 113 that support the vessel. When in its depressed mode, the thrust load of
the pressure vessel against the support frame is substantial, while in its elevated

mode for charging, the thrust load of the pressure vessel against the support frame is
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node for charging, the thrust |oad of the pressure
vessel against the support frane isreduced. However,
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support members 212 horizontal support members 213 and diagonal support
members 214 using conventional attachment means including welding. Plate 111
includes a circular aperture 112 into which the bearing assembly is installed and
attached to plate 111. Plate 111 includes an array of fastener apertures 216 around
30  the perimeter of aperture 112 through which conventional fasteners can be placed
into the bearing support. Such fasteners (not shown) can include bolts secured with

nuts or other known fasteners of appropriate size and grade. These fasteners attach

the bearing assembly to plate 111.



into the bearing support. Such fasteners (not shown)
can include bolts secured with nuts or other known

wo a@beaaBss of appropriate size and grade. ThesSBCT/US2004/030961
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whi ch cop LeSchadd n
ar ound apéﬁ%{g’ﬂﬂﬁg&l %ssfeﬁﬁ)ti g%(f‘e %aﬂ&ﬁfaﬂ%’ g?cg% yt B}?lzgse: 361%e{§gttached
15sucplags] otis theaarenywd belartng fattelm Iapa’hnas:hlrﬁa Mthlcfhl @m@@p@ﬂzo

to plate 111. F| e3C|
o7 Bsnmegiramisa L Bosrer i magpriyCal dan B , TSBRaly.
Sur EQUREISRACY £S5 atOdsed §ttté%h attlaﬁ{ﬁ%ﬁ fiddée Pdo plate 111.

fastener apertures 314 are illustrated positioned in
an ar r ay Figure 30 nslimend Hew @b suppotirend d 7 oiiFieaee3 A sbowmg he

arr of fast ertures 31 t I,

2 ottt Sty 3] o SRRl LOF L OGS shll€es3B M faspener
. 20eaS Yp&hr&ChIeit i1fstrhide pbiasa iAes ey Yurdd@ding thé@oor contact

bearl ng 400. Figure 4A is an enl a@\g‘gd cross section of

t he siréaeeilNg. The aoey phfapteneranertyes \ibmatohes the giray shopn in Figure

Cupibt CuoER R bARATR s VETASy A p G RN assembly 310

t he ty@sdehridd4omgai nst the support structure 110 and
plate 111, \Wen the vess 101 t.ur ng z}
{hg bgarin

Figure 1Figwedfdary mrjaree e@%%‘ﬂlﬂt 8
253U b%ta%'é% Ald Matc99YGRE tHedealih Pitidchindht RARE 3"1‘@t TR&bearing supports

bet ween bear’i ng
the horizontal load and the thrust load of the vessel 101 against the support structure

rucpure present

110 and plate 111. When the vessel 101 turns as shown in Figure 1, the bearing
structure provides a substantially reduced friction rotational action between bearing
312 on vessel 101 and the surface of support structure 110 and plate 111.

30 Referring to Figure 4A, the bearing assembly 400 shown provides a
substantially reduced friction rotational action as frame bearing surface 405 remains
stationary with support 110 and plate 111 while the vessel bearing surface 407
rotates with the vessel 101 and bearing attachment flange 312.



312 on vessel 101 and the surface of support structure

110 and plate 111. Referring to Figure 4A, the bearing
w@swenbl4y7 400 shown provides a substantially recosmo4/030961

friction rotational action as franme bearing surface

405 remains stationary with support 110 and plate 111

whi | e t hen yesmelashadly 8g0, auiifigle ®edihbs 1ol gt B tdh120Nadividual

vessel 101 and bearing attachnment flange 312.1n _

beabp#HiLABLEhEE placed botitigen {ipme beaits sigacatds asbngsel bearing

to AT SRS h L . _

fr g ieary i SHE EBE R T BB R GRE AL motion.
407 Bach beatliap comppise\d shhedcad sfesltuaitt I @l 12yincledue ddmeter. Bearing
friction rotational notion. Each bearing copprises a
5sphdPi tsaghowpgdaced Reivogn figme Pea kB 40 A Q%Pe‘f@ﬁ@l%eanng surface
Beariyng a40dridant GO0 ¥ )%ﬁﬁo@@e%%?véeﬁ@ﬁ@b&?ﬁé lsii@aces 405 and
surface 405 and vessel "bearing surface 407. A
| ub”DT along (nitht ths heawimyg itsslfidft flodughefitting thh2.ehe hibricant is retained

bear | f .40 d 407 al ith th i
¢ ook POt il ane #0T it e Afiutiohd v sk 403 and 410
r et FehsflatyseaRA0BGH Wi 4 E}tdthi ?Eﬂi}ﬂﬁr}ﬂf@tﬂthé‘ Biekfeds Lo gigd 4'(5375fgrther

and 407 vi'a seals 409 an 0. Secondary seals 408 an
114 easure the Iplnidapheempinsfin coriaguyitftabe Yed®. and 407

further sure.the l.ubri.cant. .r enai in,contact w.th

the bear 105 PCHHE e PRUTSHL i RSl iaRq BEAHIE qepeihily 400 by
210 nadiehting eel fian SBSEINB lsivr fARC108 Yontodtpp b1 gtriidieref NARNEa outer race
beari ng surface 405 onto support structure 110 via

out dramegtiachmend0dt The Famstbcanyis surfsee #Onifwttaeheditp ghe support

sur fsgﬁcgtﬁ%ol‘ri Oiu§i ta‘u%&lﬂﬁéht alhg Z}(@!{/ﬁq@g{oﬁts shd g&tts,%gt a]’é‘ﬁlgged

usi n achnment” neans, typ ts and nuts, t
153r e tipbaglethetonted wgle franee otatlenentalod vking e atteaaberBntendGPertures

e U B 50 0 e P Sttt 8 g

th %trﬁ&ﬁﬁolrlb. St Yethdnent %&m?&%@tﬁﬁﬂb%@ha? R FistnBSapertures
404 match the array of fastener apertures 216.

Si m21arly, vessel bearing surface 407 is attached to

bearing fl.a assenpl y. 310 i.cularly, t.o bearin

AR O R e R AR R R
2@t t aq 0nRicdBBy todeiiing hitdchinBRElanta 882 by aEinAétracdWessdl flange

aperture arrgg 406 (Figure 4C) is used to attach the
i nnettaghaeant ¢@% s A|sithilarrigeer g fftachipgntapertie ayray 400 (Figure

s AT EF e h R85 074 Bmer i LB LORBRAIS t e vessel

aperattetisend Ddngy 312y . THoekly lof thnbk fxcbl &tenor ffertihs 406 matches the
I nvention The 1 nvention involves an apparatus that can
be wiaghmet ppatresHBarat eri al s

25

Detailed Discussion of the Invention

The invention involves an apparatus that can be used to treat waste materials
of many different types including municipal waste, industrial waste, military and
governmental waste streams. Such waste streams can arise from municipal waste

30  collection from businesses and residential locations. Such waste can include both
inorganic and organic components in the form of cellulosic materials, metals,
plastic, glass, food waste and others. Such wastes can be derived from packaging
materials that can be mixed cellulosic paperboard packaging materials, corrugated

paperboard, plastic wrap, plastic bottles, steel cans, aluminum cans, plastic or
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of many different types including nunicipal waste,
i ndustrial waste, mlitary and governnental waste

W@ Reteass37 Such waste streans can ari se from nmuPCTUSEIN4/030961
waste coll ection from busi nesses and residenti al
| ocations. Such waste can include both inorganic and
or gﬁ&'kﬁ%lﬁg Hﬁ@é?ﬁﬁkt #hdl dlask BB1tleQnicBhtaSt WHItOSEfch waste can be any
mat er i netals, plastic, glass, food waste and
ot hearsbingimntofigdastiesmetaharisepager; eige Matﬁmhtnaea&b/gamgable n
material s.that 0 [
pacRupHg! Wine P Be Biel St o aRelobs A e B fstgn oras 2

W apalustfl@sdc fle BRIdubEBclugt edlulssaBberak puiph papetiiuasd, corrugated
pl astic or(ﬁﬂckagl ng materials and gl ass bottl e and

5conpaieroerd,asy @n%nswg@zmﬁtwé%wmpﬁatbpwﬂﬁlfosw board
|
D25t Rl A AP e Pl SR ARG s, contins

as and eedidpokotharmitaghls pPhstiktdoaimar maSCyale\mﬂetmb ireclude

recycl e product include cellulosic fiber or
papﬁ?lﬁ%lﬁgﬂs sueh 2 BRP Yl HaRA HEAR A TP BORBLFS ﬁuc%gaﬁdwpthylene

geﬁ%mﬁla%g Il)griﬂgrl @Rl\éﬁ'ab %Me@g Ejﬁe‘ﬁlrast by |ofh%¥ %e%@ﬁlgstlc

t mat at can I nc pol yner s, l'ers
lOdy ematepiatyrevi¢tsl, stieaks carcmatuida g@’rcamgnatiwmeta& gncbfs UDh,esnteel and

materials. Plastics common in re eams i.n

ol JoiEasta i HOREEOT Gy PRI S5 AR ERad e Son

POl ¥asd&lsSn SHCBr S £ RSy RliRYdRBEm AR 8B abRkEmaterials can be clear
pol yvi nyl chloride, m Xxed stream pl astics and ot her

thepnmmaélgr@nmabmwral S. l\/bt aI st reams can include

T T T T

al | oys, BIOCEEH 5 arcnam and

150t hetfeafiCan FRSdRICE @ Elubble i aﬁ@ &épaﬁﬁbl@meﬁl plaatit and gheedtreams
materials, etc. dass materials can be clear or

col ﬁmé@prgbee@ﬁeérsew%ﬁd anmh sleredrusingagripys pinsicabprarmetaes of the
and RLASR3n HaBdaP Pl REG da@ne&c*}ﬁet Thfo? KRR 6P agneic

produce a va separ abl e neta
andpgipasies Sdthﬁé;ﬁ@ddclk&tandaarse}bmatsmby dehsityeq Dﬁ'@;akmdepairameter

stored usjng varl ous p [ arameters of the waste
st r eam mitsESithy presgyze ’f’%?)ré &%@bﬁw‘gf’?lﬁloﬁe@é%c%‘éﬂm&étmg components
205P8f %ﬁ%% sﬁ%ﬂ%m&feme& b?%he R1iBEbf RELIMCHILRY. I other

be separ at e enS|ty or other known paraneter
USI m@rdshthepobd wste strems ehn bf clereediof eentamarantsisapyoving the quality

nta at| co ent f.such ste streams. can
il oL He PR e R RS e P A carty o TG RaR. Other
Wor dSntatBBn&EQkd Folu@e hentSidlERch Ak Rfclgl ean@idoSome materials
contam nants i nprovi ng@t he qual ity and val ue of the

r ecydthetbgrinlbeatingmobi, susbe inks, cpatingrrois. denicant andmetural

%P%{rﬁ g/op%r%n?}g%gtc N rretrrel%rlrrr\g et?% £+ f\?\?a{nﬁ ﬁ’}g? #ra{“l{}?b% fhaterials can

heabk Rgnoakd fom Sie6hasassticathshy DObiliZagen using heatJ hbhidegnt

and £G%££1341 process, and energy. Such contaminants can be removed from the waste
stream, thus increasing the value of the product. As aresult, a clean, value enhanced
stream of cellulosic material, glass material, metal material and plastic material can

30  bederived. The process implemented within the vessel of the invention uses the

effects of heat, pressure and humidity within a rotating vessel to receive and process
the solid waste material. The vessel is provided with an opening that can be
positioned in a raised, charging position during introduction of material into the

vessel. The vessel can then be operated either in the raised or horizontal position to
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greases, and others can remain in the fuel stream

O her less valuable materials can be renoved fromthe
WOREHO4-8T eam by sol ubilization using heat, huPdTUS$2004/030961

mechani cal process, and energy. Such contam nants can

be renoved fromthe waste stream thus increasing the

val ygathe Whste.PIARH €le prSesdis @UBH, ithe PescéiRaA be Y ¢#6d to a lowered,
enhanced stream of cellulosic material, glass

mat distharge angleto rempes thaltregied cpntantsiof theatessel and wanotsethe
derived. Th [ OC i ted within the vessel of

t hecci)nﬁ?/rg%m @ﬁtgﬁr ergg'et%%lgggll?ﬁéﬁg 's of heat, pressure and

hum di t y WitHifitHe @sdeQtad hpprgprvas selditiahsrof CahpegatBitgipressure and
process the solid waste material. The vessel is . . .

Spr obwaiitywimdthe pteingnethapieat actign obepsaielits AgpbmAtien with the
rai §gd, I%Et%éq(ﬂf thO9LdsE101 $H3Gr fopcfeﬁ gy Glrlangg irg{emperature and
materia into the vesser. e vessel can then be
opetlangd irepreksare fonceslva thainsedal gtrudtord afdht whstpoSudh agitation and
totreat . the waste. Wien the process is..ended,. t.h
os SomepiE OB R B AR o v eroraaR ghe S STl el o
r My Sinfi RRd FreakiBdus flatenisio Btedk el 63 AiBLr FOREink OthiPY¥Rulting in
the contents to further processing stations. thin _

10t he thegwsdictionbf sybstaopaliainereaspdditrownsharsicter enfhepattientsr cellulosic
pressur e, and m di t and the tating nmechani cal .
Dt PN o eithe Theunet i ARyt ePeBi (eRBERAN Fllssupstontial
st I Ugdngb€inChe hiGrevsTSwdér, withTh @id filsiBe@Smalefnlc €Eheahgnge of water
change in tenperature and change in pressure forces on .
t he filont @it te e stgemimprayes theauakiytad thegifernusgiatesie] spulting in a

d charai ot o . _
e
15f i brous mhk @nktalstedn idtrenadd thidugh thieeffécharf Heantumglity and pressure

thus resulting .in the production of substanti 1aI ly ..
i ncMethieylomivding vessl digt e i Hengap exigy g longitudinal vessel

cel byl ﬁrc'épén Gn Shd &% su}g%rt%lg RO Ah BHESEAR AR opposite
change 1 tenperature causes substantial changes in

t he endbdfithe vedselnvafleropeningiim thehesdel perouits thaveste sffreanTtoebe
change of water froma liquid.to,a ste [ roves, t he
uaTiragd Bhaebp PRI e vl ond SRR fed e roueh a door
20:1 h a:t]haff @&ll p@reﬁ@i@%ﬁlb@érh A58 4 @sdéltpolifioh Bb 2 BEnRpositioReThedoor is

igh quality fuel. The waste streamis treated through
t he nafuitedtan thé vérseltwittha hinge siyucivig apd esiashee sybteni thatpan be

| ongi t.udi.nal ve | that.can t at I n_axis.

| ongrdfaRlenFaEadp ol oifi2 apd RieR gfe A1 R o8 urbSes or
suppaldck ahdop@i Bk denauidkly Re chBafify Bé wabe oppiseisdrfiag@fithe
of the vessel. The opening in the vessel permts the

wastiisalse wagih t o be i ntroduced into the interior of the

25/ ESSE | a ql%alfﬁag{ﬂ é%%g%ro?%et %%se\f %‘f\%‘?\hﬂ ﬁl@é}lg lf&rinﬁo&jt&%rg §t€%§ﬁ at

can be rea roma closed position to arf open

pos ivaiions prédsaredmd terhperamiidhachctenistibeintoeths @ltervartdf the vessel to heat

hi nge structure and a cJ| osure system.t hat caq be
and impart moisture or humidity to the waste within the vessel for treatment
purposes. The vessel additionally includes an enclosed heated stream of fluid
conduit positioned appropriately within the interior of the vessel to introduce heat.

30  The heat within the vessel is transferred from the mobile fluid into the treatment

zone. The fluid flow follows a path, typically in conduit, that permits the heating of
the interior of the vessel throughout the important treatment zone. The heated fluid
is separated from the waste within the treatment vessel by the conduit, keeping the

mobile fluid free of contamination and in a form that can act to successfully transmit
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rapidly inplenmented to either close and | ock the door
for processing purposes or unlock and open the door
wa@eiockim3t or chargi ng the waste or di schar gi ngP@©f/U$194/030961
treated waste. Inportant aspects of the vessel involve
means for introducing steam at various pressure and
t enpedtahtdrtBe Bifaioaof Bieistitiafe. I THeO ekdRinchides ehnsab rbfa the vessel
vessel to heat and inpart noisture or humdity to the
was elongjatlpngitudinal gecssseln order topatatnipvessel pesenl ofthevessel is
ves L A t
e T e T
I nt drivet roadtionheeane 88 etheif Mmoton drioeligatued thatldag A&t a rotation to
within the vessel is transferred fromthe nmobile fluid
5i nt &ha vresel pealarért toAbRRE S tevelutipps permpiaweBIo e essel of the

pat k Vehﬁ&jl, %@{He%ph?si&%ﬂg Yolm thlte I??%ti@ﬁarl ﬁletaﬁs {shfoheat ih '!tq:ra%me and is

of the interior the vesse roughout the 1 nportan
t r eatppented popdeariigthhigarmits theuvedsdl $ égiamathacthe frametahéne

waste .wi,thin the treat t vessel by the copduit, )
Koo frtFeRae pesd e of B sl el Al PO taefer sprduits

a f @féerewbly@éahffgﬁ%edtsgcﬁ HF B2 Hetidg/flilifl 388 Pass MRS khd fotdlion vessel
the interior of the structure. The vessel i ncl udes

10meatikyough meanstte trahepovighe Elidtang stativnaryicoudiiihtala rotating zone.

access. order. to rptate the vessel e end .of the
vesser i 4T IBEERTLENBY=Sh Rntea A varm B St Bt sream
t hathreagh He e bk gk tde)ekatu@iRigh pr&Qat s@hmMBL ihdHiddsiods, two or
means or ot her not or rrven apparat us that can’i npart

a r 510a¢ Vessels intenannested and giso sppractedgo comyieg sicag sources and

reval bl anRaRE Hull Hdt&s( R E(?Vé{sg 6l s ofi 08, ¢ ee, four or
i pectlgmerf e

i nventi on, e opposi romithe rotatiohd
15meamnsore sarmsevlr @clist Steamf heurendundistige dy ppsidgatle antetials from vessel
bearing that, permts the vessel to rotat%avvithi n the
[

f r affevereclidyEna gerAkens, df SESIGhRICCEBeietrssHinayingAPreaesy yRiume can
V e S » » . . . . .
or o7 SRR MGt IRl GO SIR sy e
pas sf surha tesgelr At setimlvesssd sfbn hdvingigimilaesinmgtand structure can

transport, the flui.d fram a stationary conduit t .

o1 Bt el RS o0 1 5 ftsibBafyped into the
205Y s8R b HsubRQudit 9adseld fWBsHetatiohs. CAFShdR, Rlédurk ABd erature,

of high terrgerature, hi gh pressure steamthat includes

one prasgyge nd hpmidityess f shared andcesipddhiogghthe ganged vessels
conn { : n. ;S m.sQuUrces an n _heated, ...
F1 ungpS e B e e AR LR ER e Ao BRG NE R tuctivity fo

t hr €& rebyulé stedani@dethe Akl sig@n0r Wiitseich igividudlea@sseB gk process
noi sture by passing the materials fromvessel to

ves S@ricalinriplpdessiapa srcdvas. infroflusing? Rlif reostessirean igledheireatment
o QSR U AT VO Bl rpg o
i nt dirstoessef sismtthnedusig sath the Atsdoctiuh ofessmel inaf thewessel. In other
hav ivgs(*:éelssiilgn .tﬂeagrangciadz tirga mgrrl}:dzofcié,rt é: gtga{ng fr%%lnthe first vessel can be
transferred to subsequent vessels to utilize the pressure, temperature and water
content of the steam for further processing aspects.

30 Within the vessel, the waste treatment is maintained in a treatment
environment. In such a treatment environment, the treatment process can involve
the increase of heat, pressure and humidity within the vessel as the vessel rotates
along a longitudinal axis. The moisture content of the waste material increases as

the temperature and pressure increases. The cellulosic material, in particular, can
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permt steamthat is directed into the interior of the
vessel to be introduced into the interior of
wGaaivsegu4ant vessel s for operations. As such, nRCHUS2004/030961
and tenperature, pressure and hum dity can be shared
and cycl ed through the ganged vessel s inproving
ef f ibeaiypsianthl Quiiitles of whkke afdd 06 prastirohedsBlds rotated, the
i ncreased productivity for_the recycle stream and the
f ueteliasicanpteniphqan feash @i fAET WatRi gPnigakiSal is maprimized in order to
Dol e bRt R BT IR AoVl R A e
vessgsdam. r@u theg célhdosicempreriali raachend sthstantial equilibrium of water
i nterior-processing zone of the first vessel
Soi niANECBER NS (PR A RPSBGCY IRtV Sl bRt rarh dhe
vesgghel, iroiioto ¥ &Rk Br thikalyBROANGE HlinRAl BN LIEIRRcing the
the steamfromthe first vessel can be transferred to
subseptieatomesiaditise Wasteimiateriakbtotdmegatesynedlevel by heating the

tenperature an ter .cont ent the st.eam for further .
or oBEk g A ERUOYD: FrERRh T thecdind? et cad ldmiature in
t r egdni@ittioh witlth@hét !ﬁ%% {h8 nfobile @AM Mui R¥hJed HEBMire Within the
such a treatnent environnent, the treatnent process

10cancélinasicmaterial tosbarggse sote hane, liqyidkioagaseaus @r vapor state
hum dity within the vessel t el t
A R SR N SR

axi s. ure’ co
mat ghpralingMes Qasiesose tdialting ApRi-atdifiberangtefislessur e
i ncreases.. The cellulosic material, in particular

canabsor Bigungiedraaimimt sk AriRsPIgresiRget agpmalgial jjgaturated
pr e%ﬂrrr?%ytﬁ&ﬁ?s!i SednPhi ﬁgreagela%lﬁﬁérhf&@acﬁdcpr%h% : gwaste
can reach a uniformwater content that 1s ‘maximzed I n

150r danaterial Bhtuabled fusing thecwlkdtiohalsispeat ef thelireemkahd wessel. Because of

resylting in an inproved fibraqus .recycl tream . Once
g B b R G Gl i i T
equphdrfditie %ff tHEth e ri S QARSI duﬁﬂg?rgwfﬁiﬂge %ﬁ[c@idffy?th?'%@llulosic

pressure within the vessel is vented fromthe vessel,
pr efreteziplsyhayvings ellctmdtuor andHibrousabegaster resulthim disrupted cells and

treat nent ea, .al so r ci t he . St ure nt ent. of .

t hecvrorte e and Sy b e b TRl SGEpTRY Rl pateria
20t heigstre@adegent material with the heated fluid. The

change in pressure and tenperature in conjunction wth

t he heat Atragditional feeibrd of theproresy and as & resull 96 themsoappting

W t E}'laﬁlac:ggfstl%g ltﬁé’ lwpa%{ecmzﬁgtiaq riﬁc%dih? t}%%h:%ﬂgl%s"c Ml él&ﬂi@i of

a | rqui 0 d gaseous or vapor state resdltlng I'n

conbiaffbf e fasdisdisshdpblatie @barti eompddentsoSihe idtdlgglassuhd

cell structure, inproving the qualjty of the resultjng

s epBlPaiCEPIPAIERtsea therpaycle stgrmArs simHkry clegnae nt hese cleating and
25V €S Eﬁ}u HOH ch AR QREDF lH%%;roé’é@ssfegulm @ﬁfgﬁim’f npg'o Uit fulting

Wi t I'sture using steam and i ncreased tenperature

and fiperespuiecanTieacoyrdddeto pap@mialing or usadilhegh amiingfuthelhe

r ional . f .th r n . f
ot SEOd%ctaum oS 1%:/ t1s o%talglecf b}t/ obetgitnpneé agre a 1'%/%1?/ cons%gt%?tussete ofo process

parameters within and throughout the vessel. Accordingly, due to the steam
introduction, heat flow and rotation of the materials, the temperature, pressure and
30  moisture content of the material tends to be substantially uniform resulting in a
uniform treatment of the waste stream.
As stated above, the process of the invention can involve at least two vessels
but can be used with three, four or more vessels. The municipal solid waste used

within the system is typically obtained from businesses, residences, the military,
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the changes in tenperature, pressure and noisture

content, the physical characteristic of the materi al
web@nges3duri ng processing. Particularly, the PCT/US2004/030961

cellulosic materials having a cell structure and

fibrous character results in disrupted cells and

eX P gévetekin érithlaid fikr SeRaoAtveatd dtidgii g%héﬂaﬁhgl roeauﬁar Dweing the
size of the cellulosic material is reduce

addprocessatvaste matarial sfintrofdicet B the vasgl %uréaCFaé% plagerighs can act as
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uni form product resulting fiber or pulp can
r ecychede withjethe rvesmalant@tmg thegedtraerth pgh:esw ar hetlysatfed éllquld

Th du ni f ity | t bt
o s e S B it of et indaiife Funr ferin
and I HRUORRHmt AR 1Y @&ﬁ@xl'e 3 Mf‘r@d %B@Memﬁé&ﬁtutr@aﬂd"ﬁessure within

steam i ntroduction, heat flow and rotation of the
10mat theiintesior effthe vessple rl%urmgethe pesselspertigndthatpsselip eotated when

h d
i PoPbeE SR R R SARBO AR | fbrtie ane

St r passurd\6r e aémeralevad présumRrec efnged int dider to ‘éemtmmne or
can |nvolve at least two vessels but can be used wt
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us eﬂ \%SH& Hlohﬁﬁsgﬂesée?lmds& deHP blf(?'}- ihet, APhRLEER N aBe focad soil and
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150t hergaaraontaminattefrsirtea giuagae ph:stau mnlgmbtxab abjeotssind Posuiresy
t he process wast e troduced i nto
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ves ¥Biformify; ¢firqatment ﬁ"é‘? fhg IVQSSE]a LAt APREOPLTARt e, ﬁBe vessel is
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»partlcular cellulosSic waste materi al portlon of the
vvas temomnemogsture iy theferng gb@@eqm ehhumkﬂldbftfmmm thsfintstienef the vessel.

. e Stk g e eS8 Frs B RE Bhud o PRGN Frapgsse in orer

20 nt PRIV Wht@refllt@ah akB@ucel %ﬁiﬁthﬂé% @alss@ﬁntffaﬂ?'ﬂﬁécafnlafeﬁal with
and pressure within the vessel initiatin

tr eamﬁuremomﬁélé@lat TRRgesHERIR ebouti3q e by rﬁgwefdm the cellulosic
thr 44 ?ﬁjetnt t Bgcl Qutfﬁﬁ ri&i (?rFedttlg %e ?ﬁ"c%&ltl ﬂafht Sé‘éﬁﬁm tﬁgvessel and
te % ure rmare X y uni ormr 0 ac

des us&ichslaefuel oratcylciygoaroal the & esapllis mpmup@slmmhlappﬁobﬁately and
interior of the vessel. Durin glrthe vgfi;,% operatlon
theeV@Eﬁ%PfW§hﬁ@FﬁWﬁ@wmﬂ@ﬁVEWS1@&&“ A ay the zpﬁgmnmfP°$“°n

25V€S§8l soli vJE@fe%@bd?ﬁﬂm?En@ﬁe @Q&E PRLIALS He%@gi’ﬁ{éﬁt Ufftfe S%@Hl and

pressure or tenperature and pressure are change
i n Qredsure tvented) fmrmthb @essel in a previous step can be recycled in a subsequent

vessel.
Before loading, the vessel is typically positioned at an angle above the
horizontal of approximately 35-50 degrees as shown in angle alpha of Figure 1. The
30  vessel door, if not open, can be opened and a loading device, typically a conveyor,
can introduce a quantity of the solid waste into the interior of the vessel. If the
material is to be pretreated with surfactants, water, the material can be introduced
into the waste material at this point and contacted with liquid with a conventional

spray equipment resulting in a uniform pretreatment. Vessels typically comprise an
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nodify the cellulosic materials and to discharge the

products. The rotation breaks down and nodifies the
w@edobikasi c cells and fiber, facilitates renovedT/082004/030961

food soil and organic contam nants fromthe gl ass,

plastic and netal, objects and ensures uniformty of

t r eéadterasltvolirhé bhalidue 1 Yesweabout/R008 kulsip ficed (akioat 84 td $tem’) and can

the vessel is, vented to&egi n._cool i

) a ' .
deph@dcallyiconipinaboyt 13 e teg%@i)?uwfﬁd@ %39@98 kghpfsolid waste for
ti j i ¥ f -
PR OB e kAN RYD bt o o
| i gqfiioth Mt 40} metriveone Befingsthargingiofthh wetss! witle salohwenste, ghe vessel

of the vessel. in order to remve ter resulting in.a.

" edGEERP WGt Rt onap AR BF L9 hiy AT {stitbyts top papteyqF ifiate the
a MksitehEpoesks eultif}dh ahANBAR nlkOST WA naRPial fridhe e

50 wt% in the cellul osic conponent. Once sufficiently

dri édradoctinn efftfeatingdrunyidity nbleigtarion af thieeesssb ewrtaiphige fluid

used as.a fuel or .recyele source, th LS. .
ope iRt aad Binsh iR TR S e g ohf ingduction of
t r ealeRBani@s rércesldiLtovBs s6tld wastd WRRinth@e&eeli Tht R6tation of the vessel
appropriate position for solid waste introduction and
10; he masharasalkyyagitates the soHd maste ayithin themggsel prdibgeifsdo change the
presgsyre fvtggg&gi&,gsqgthe vessel in a previous step can
be recyc?e in a subsequent vessel. Before | oading,
t he vess®neiagddéd/pdvaataby opibs inidchmechl atti@nretaey te tiebdnapge in the

the horizontal of .approxi mate 5- 50 degr ees hown
i n aagreckhs ﬁ%lhé?mqtggraweﬂt Ofﬁhjésqi@swteﬁgl&tfeﬁt%s ??f}tl%sw
open, &l HE nARE RS, A8Fhrab1k BRA] MY oHRY 'p@%tic taﬂ«F’hfé?a!l b¥mponents of

conveyor, can Introduce a quantity of "the solid waste
13 nt ohd sodidiwdser i Kire infrodurdipn vEeapleratur, frbssuresandrhiuatiditginto the

to be.pretreated wt ur f actants, ter,, th er.i.al
can SBE TR Gatsce e G5 UBOF RGO RO kB P s (FSorb Vater and
poi Niscatiile QRLRAL 88l Wolillub titigl Thé Wakr eRAY &NBlagRBle the fibers

spray equi pnent” resulting in a uniformpretreatnent.
Ves sensing theifibars tp neayapasiyanciisiore agriast thepihgpandicagppg he cell

1200, t o abo 3000, cubi c_f 0 .

can Ty RrEAR eaniebh Bt B Pt g ks @bsorption.
2012, O9R rhflerdal ua& gker) subbtamd] ntbchidsda fdrogs iafilid mteeiot of the vessel,

treatnment. The resulting | oads 1(1t hrust and axi al) .on, .

t he thempienigl intaradianghinithe mass efghagpligayasteiorghie mpghapiggl action

char gi f ] ' :

o AR e O bl Rt A8

di stoaiidestaendchenivgldtpadifoicas dridasheartforeet pe dtenstmictups ofttbs solid

resulting in a_ uniform mass. . of ste materia rior to ..

{ ho WS SRHBE TN EOHRR IR HHE Ao oS, B gagfal impact
24 he ¥83R&k fGRPIIuRSs th fhatdridl Shch ARA b o8 haldrRe Fe U RIS of its

or fins in order to I nprove agitation and introduction

of reeukvamicieds War aedaining toiltileecl sotrightodpapsrhgiarchorasen printer

ves Speatlp'er r-!a-gi%ilyr l%tseast sltr%lqgt%f istcgr%n}{r%ig’c? }nto smaller cellulosic structures in a

n

material having separated fibers disrupted cell structure and reduced volume and
increased density. After the material is charged into the vessel, the initial condition
30  of the solid waste is about 25-50 wt% moisture at ambient temperature and pressure.
Once the solid waste is held appropriately within the vessel, the door is
closed and locked. In the vessel of the invention, the diameter of the locking ring is
changed such that the locking ring interacts with a portion of both the door and the

vessel seal holding the door in place with sufficient mechanical integrity to maintain
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mechani cally agitates the solid waste within the

vessel and begins to change the nature of the solid
woR®be4148ne added advant age of the mechani cal BCT/US2004/030961

relates to the change in the nature of the cellulosic

conmponent of the solid waste. The treated cellul osic

mat prebRArSwahie tH@VéSsﬁaﬁzittlcﬁn sapafini shdut dririches ¢ff rﬁ&sury (about

plastic_and netal conponents of@gﬁhsol i d waste

i nt PO8ELR) lersbeyt M@Q%Pq,sguarﬁg it 204 kﬂ@ﬁylgp{l )t,he vessel As
' nt & s&tlgecf;ﬁ}gk/g tﬂ@gﬁt r Bt ?&g‘%n&ﬁter%la &emQES{igén of a first

e SO bsor ose tensi
st r é]lagte’fer andredoced dismeteppliting ifint lndtieg postiots Abernatively, the
plaSthJze fibers.

fib t t
SeasIl THEPE %ﬁ@géa%l oot R Sy DR B ftgieFs tg g fnoreased

St 1 Bahldt® plaRingt e R inklof M kinPah&hb&!is alckewpbsitiend
expand due to noisture absorption. The materi al

under goe$hes Lmkmgmharmtenmfdh%lmhé ging oo lagkingimember can be changed

inter.ior of the vess W t

| hetiingh sgpvdtEe SERGonig MinE Flatl b RS ot pll Bpe s
Wi t B gr IEFi s BeThakplit in: Elhﬁyh b@diﬁ@ﬂﬁhe‘reinhﬁslrfdﬁ _ﬁﬁdldi’ranﬁﬁtram
t he vessel structure both causes a nechani cal

10f or wéde inids etherapositioneid és wiler sibstaptialapephanigyl strpis |t1> ¢he impact
Was%?t lﬂ?e%k Eﬂq %L.LLI% é&ﬁﬂg%gﬁtbé gﬁmse%rac tlg\gﬁ%\?gﬁgualrto maintain the

charac erls
f or gglitriagdwe Ghﬁ:kiﬂganﬁ’ﬁbﬁf undbr stagrhfor Iaaﬂimﬁmlnh uhmsht:of time.

mat eri al regardl ss of its soyrce such as

contEFHARg! Shilla lbyag ISIBRR &yt &E%Ifes%sﬂgwan@iﬂon 3ddle locked in
pri gfa‘éém 'Pll?é)ﬁfh(t: [g‘fl? llﬁdeﬂ/en ﬁﬁl@ﬁsﬁ%ﬂéﬁﬁ‘ﬁ%ﬁmn'vﬁleﬁqmﬂi‘é&g than

i nt osic structures In a materi al
15hav unigclssipismttedddringsenitigsnd ptosnhgcoebltatlensr oftheideorarithe diameter

d d |
P PR TR B BT TE S EE ek bl b5 oms o
congdidrh9B iPfarl fEchaRbdddhNASDS th 92E0ALes 2o0ad2 01 %6 2.35 m)

nmoi sture at ambient tenperature and pressure, Once the
sol i d wadhedper 1hé)rpdcaéiyml@pd oathd fyamg strickire hdhe deerap mounted on

t he _door l ose I ve I :

e 8l B SO R e ek PR HSTTEL 2% g s
205UCRodifah atdn d)}%ﬁlﬁo@lﬂoﬁ laA@ rapiile hae e therdblatveeep o Whein @h open
both the door and the vessel seal holding the dogr in

pI adesipn hayrals ¥itbnbinge Eravhe dpor suelrg ©ythe Bne ACB passing
abo %8{1@10 @%? éle%f}'ﬂi%@aﬂglg Q’fgéglsé %Igggiz&kgg B degﬂagg OWhQH]closed

30 poumndgs pewesbadeor andhigeland ling ACHK Baappm)mmauely( heé degrees
vessel , di scuss bove, the. split ring
reniepicalks thebiags Pﬁfgae OB Sctignisghacsd opy B i s S
r 1
25 1 SHERR AR ROl skl i PRALE fﬁ%@%@&% ey 8 position
chanbed the vesseln "Iimitemafabdvaﬂnetvesset"on &ris disclosurs eelates to the

::ilogrlg’g%ﬁr E:g fa)f h%%egsteFassi? %si rgloxgeldqgo its cl?argmg% e Hi%g’lgarjgi?lg %osition.
The door is preferably placed at a location such that it will not substantially interfere
in the charging and discharging of the vessel. Clearly, placing the door in a position

30 such that the discharge from the vessel would contact the door is undesirable.
Further, in charging the vessel, having the door above the charging means increases
the likelihood that charging of the solid waste into the vessel will go without
problem and after the charging means are removed, the door can easily be closed

and locked in place. The door is moved either mechanically or using hydraulic
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The | ocking dianeter of the split ring or |ocking

nmenber can be changed using a screw drive or hydraulic
w@iosndas7 att ached to the ends of the split riPQI/ES2004/030961

shown in Figure 3. The split ring has a position

wherein it is not under any strain, while in its other

pos pistcaranditydiaslic prbesurs thmbenthealoonsatvasn £ Ricked ¢redlosed position
due to. the inpact of the nechani sm causing change in
the"‘*‘&‘f’éﬁ‘t%ﬁeé‘rposﬂont s often useful to maintain the split
ring or bﬁ%&tﬂé@l’e&%ﬂ’&%r 1§‘E‘1@§Jd ﬁterv%bs%l {sQfeqfssbd MidMsure can be
amount of tine. Accordingly, the split %lngls
mai mtaidnesil m‘w the gesgels tDla'sgdUe pomdiyt degassinty, the essek edrotated at a

Iace S r|n |soten nder substanti al .

01 ¢ Spesd pRano RS fodugBs kin? Bl HRS Sen it S aRt pegther equipment
dur gR&vsePeRInE oRfke %s@&'t@ GroRR&n 9‘iﬂo%§oﬁ£eﬂcﬁ1%/ (gQ&It soﬁl@a) prior
di aneter of the ring can often change about "1

i nckegegnabeins 1IEEDdtu©ectsmtc5th@ rﬁ:sse]‘ oyteax apgsl adter the dpgassm step can
: han%ﬁ%nf it &‘9 Vte§/56| S 1%'[116 nf; I{e?gfqﬂctess]%}gg%he degassmg process

ace

st r ysdsUh€eduthie felaigadstngBrpat ednddal. aWkile ahh@g@mg hddBgnical action
structure such that the door can be placed In

Oc onpechshepting pgivagths suists aerplds b@ﬁt%bf@ra ts@mams%oa@mut 200-
b
{ﬁ%ﬁ*ﬂ O O B PR by R DR ARERAP S o

li neab6€B34)SatsEa) rogstteitmc&mgrhtttetwmee:tsel(s)cthattmelreradtraha’rgbde These

vessel I.s approx matel .0 degr When .cl.osed, th
ang IOEerBté?‘tﬁégWateht © GBS g‘@foamnttﬁ% injes tfcgted material and

apPLA% IR Yantndst %&%%g th@é&io?té &:the B&?ecﬂ't fr@fn thQ fhobile

door structure i's placed ©on the ane into |
15bearﬂiu'rtgtesdlsrtudleatrthe gmgpdratnumgret :mel wastsmhtefigl wrtmnethet wsel The

The door d osi tion, above the vessel
{ o iR 08B G eBist St RS AE0F Dl Py BRiTg oS degas
t he 1ROgtcPBF thE oftfer VERMABIREtragudidg dtSanBYERhofsti@Birth $he first
charging to its discharging position. The door is

pr etvessabl Thegind peint af the degessingabasandiihe sesond vesagllis defegted when
subst anrteés%:{rel i ft}|1 %gerr{& OF hlerhrglf%ssep% %r %Q&C?%%le JLessure in the

di s rging vesse ac ng

20 N 3eqadiveisen Al pohaf the Iﬂﬁexddn&ﬁht@dmsél iosubktagtialBsiitdd with
woul d contact the door is undesirable. Further, in
chaﬁ@lﬂ%@’attﬁén‘t/@@ésﬁre havi ng the door above the

char gi ng H{E%@%hé Mol > %ﬁ S & e{)f {e Fc?tatjict}%f tﬁ{;:: @%stg.éllwn range

of the s wast e | go Wt
pr olitoematzout -Sfotabout &mm‘,hﬂn@l thgdm@:ﬁnns oﬁrc&am(mméﬁ: allbhrated or

ggg,rma}%gtgwg gijalt épglg étgrle%z(gﬂtggggggrsgfy\gegt?ng:}& Hical actton and shear.

25h y dradlah iR 10 RN Rt A haHYdiRal RE SRSW B FifurdDY 8ndlBGlpha can also
door between a | ocked or closed position and its open

posibeiadnstedie maxingze wstiog nd@bamc@ actigsa shedre Spek gehngle can

's dan%asf'rS %Stj agpr}gm (t%eﬁ}g’ Hcr)r?zo%?aq t6' s much as 20-25 degrees above or below
horizontal. During the second phase, the moisture content of the material and the
interior of the vessel is maintained at high proportions. The temperature and

30  pressure within the vessel causes moisture from the steam to be absorbed by the

cellulosic material aiding in the breakdown of the cellulosic material into useful fuel
or fibrous end product. Within the vessel, the vessel is operated to obtain a
relatively even distribution of the material within the vessel, substantial uniform

moisture content of moisture within the cellulosic portion of the treated waste and to
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introduced into the vessel. During the primary
degassing, the vessel is rotated at a speed of about

wo 0bo4about 8 rpm During this step, an eductPCT/082004/030961
ot her equi pnent draws a vacuum on the vessel to around
15 inches of mercury (about 50.8 kPa) prior to steam
bei ¢lgaih RbAiga o€ dnifsthombttemivabssion a6l elaear dzededfotthe sdllbwaste
degassi step can remain thin the vessel,

S
o1 & ibindng psstly One dmPEHHE & %r?ﬁansﬁﬁpé thys §lsB 4 ‘.%@ THPAAL S
use&ba{lﬁgs g&*&iﬁ@% inlkS)'s ﬂﬁ%é’rﬁ%tﬂ& rﬁﬁteﬂ?ﬁ flof Y ermtéﬁal into the
undergorng mechani cal action and shearing a £ on
wastassaininssiic, coatingeanks ctay aad bdep ematmgmtaﬁalam urtmoved from
200- Zé@ éabout 93-1040C), generally by using around
550 186 Sre inch (about 345 kPa) of steam

fromt h%ﬁﬁﬁ?fmé’ﬁ%@ |tl(1e°-'t)enipeﬁhtturb il ﬁl@df)éss‘éhi@rtﬁﬁé’ally about 250-
These operations initiate the conversion of

cel 280°B §aboutttlet3&IC)iaha pressure eh ekt ﬁﬁp@r(abnut aaa kPa). At this
ni t th
Le;{n’gﬁ US? e 81% fﬁlamlilﬁg ?TB‘E& ria sr Ilt dw? 2%1312% fjtﬁ ?osl?eiqdlsrupted

I Nt granhxiffubdiGtd rShch rddsr&iﬂﬁahead’ﬂiﬁ@l’sﬁew abw¥d, l[disfugitieell structure and
vessel . The vacuum drawn by the eductor on one vessel

10dr asusesHibrauseethulossgnaleralyln sparateqediamie ¢ibar i or of

t he ot hey, iy L

e % hehgFREA, Wbl BRUREOEHERY AER TSN dan e
phafigerpd! téhperaeOsithy esssel cah de giﬁtt@ atettcbr\dhfonmtihie easﬂy separable
pressure in the |nter|€en§of the first vessel reac

or Bk é@ﬂ%‘uﬁeﬁeTB‘?séé%&h 1ty PRlyolelin GRE Pl pro Cts( #F gonverted
p_0| tto a W&ﬁ'h L ki1 ferhd\R NG g\ffo?ﬁ Ble sbfd S8R AR %B/ld)énsny and

fil dvvaste noi sture. During th
15c ooharngle piras é‘hus; e Wprﬂe dardﬁe trénbed totseparatn tluf ceﬂlhbsmeﬁi@eﬂ from the

can r e .from about .ab t.8 r il.e the .

i 1 BiEPOBs T PSP BHOGFRSE Pt PPy RSl P EPhiaghe waste
i N a8 0b Gerlioh8 Gllalbehdd dr@ﬁﬂ@c@%?tﬁéﬂé&ld&ﬁsﬂﬁﬂﬁ'@i&b C@the low
action and shear. The angle of the vessel to the

hor dmsn:y alastis carhtbombé sepafages fsom thekigh-dlensifymelyester ar ejyolefin
be ad Le&eﬁeagﬁé%t@neﬁt%%;# tgg Pfg%gﬁacr% %%tllﬂl%%xfe{]p%% of about

she s) rom appr oxi

20hor pg @tﬂib‘ﬂut @ masut eddin2 On 2 100GE € theabhid evasie, the khatge in
hori zontal. During the second phase, the noisture

ConteSHICTRRICtaRg DFRSSEE pérheamiew% insileapd die perignee yatithe vessel
s i pkai 'rfsge sq}etaﬁne durtf D 3tass Wdr® W@%%a}é{eecaﬁ%@en be

pressure w aus nol sture fromt
st eagtiut@al gadthdosibetd abgla:tsmsreamlthal lcars Easilybt eerhaveddiatn tigg waste.
in the breakdown of the cell Ioscrrateri [

Bersunshian

l.into
us e MAtIPaE{culFiesarg? Sk praheedy, CelloiBic rommepents of
25t he W8S afl nbwe {]i?énecqilaﬁ%bdqmoad ﬁa@nﬁleché’ttrbéé%{tﬂesedéﬁﬁlosw pulp or

di stribution o e mat hin the vessel,

s ubsioad pulyl, preciufsor imthe papermaking process. The pulp is often separated from
polymer coating, clay, filler, ink or dye constituency of the recycle waste stream
material. At the end of the heat treatment, typically 20-40 minutes, the vessel is
vented to the atmosphere and the interior of the vessel is heated to dry the interior

30  components. During the drying phase, the vessel is maintained at a rotational speed
of about -8 to about 8 rpm. The release in pressure and removal of moisture from
the cellulosic component of the waste material tends to increase the disruption of the

cellular and fibrous structure of the cellulosic material when increasing its

recyclability and value. Steam is vented during the drying phase'through the eductor
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noi sture content of noisture within the cellulosic

portion of the treated waste and toobtain constant or
wapiohosshechani cal action and shear directed POI/UN®04/030961

solid waste within the vessel. One inportant

characteristic of this step is the.renoval of

COoakith Bifoth@ddidel 16aBusd BHPerafirg anbprsdiroidienoivairecimés of the

fromthe paper material |nto _the vessel

I such, .

coaeRFL, b cedc Thy MoeRab 4L LR TIPRG IR OB S U b 65°C) and
r quéé%p{]g 81{&5‘%198 c I?[l?llltLHf %ﬁblﬁt.@tjd%t HhéEdr e Efitdnts can be
phase, e tenperature wthin the vesseél s typically
abaigteldatrd udBgake {nabodudtiohdT he88hOCE tic heated duglplesef As the

5 2okt B a8 e hobt ST R U st pasci
Mat gL Pndt B0 strénRe MbREOIRHs B agdlTHRerhtaWB W adt€ -wiBléGhcreased
di sruption, as discussed above, di'srupts cell .
st rdrgtcomditiamdf tha ussial idndetesinershiethe degrenel ssparatien.t o

separate, gne fromthe other ddi tjonal | .

t her nopl %&‘fri 1%‘%“?‘3 B a‘f%gfabﬁéé‘\l}glS%H?Te%t%/ﬂrt]’gtyglg?lg% aoyt 30 to
t hagh ol R8s NAL vERBIIE Fahitdd ehreligh the eessab 0gan(diew)) and the
to melt or deforminto easily separable nelt

10 st rdeor isrwdockeh erdratiteh infe Ag PPSR RASIPSE dhmvarsg! dhgpadacsd at an

pr o t.S_are convept. ' : d [
BB B BRIRCAIFEPARAR Aol 0 i EAdL it o remova
par§fitgé eorkéte . TH WS sel iw@taredite rarroflabodtr-8 &t slsbut 8 rpm causing the
separate the cellul osic fihers gron1the hi gh aens'HY v £
andmpgwnigaheamrpngnts of fedntempro] BaversrlSp Wa‘%@g flpccgariically torce
pre | [ fRga). 8R¢lS and
Oy RSl BTETRLEL b o bes ek Somld b

15 dengitdtiongl spstd of thamedstldras bmpsieptheatest] fubstantitily, the vessel can

hi gh- densi.t I t | yol ef terial..Th t
tr HeiBRT 4 8 SRy fropRebes g bbb 4t AFfe
perﬁgg&gggabout 20 to about 40 m nutes dependi ng on

the nature of the solid waste, the change in L
t enper at Theabovd speafication, epmples and daipipseds s eqrapleteftpscription

rur P e E RS e D S R on O ot Ry AP SBKE BRI

waste c

200f t eRbHBmcBEWE B ihverpidhicht bentitie /ithoutaleghtiag fivht tampirit and
that can easily be renmoved fromthe waste. thg%
par sdopalothsdnyangonfthe Mvanionissaes Byhe slaunsfegemalier appended.
Cel l ul osi c conmponents of the waste, however, often
changed into a material that resenbles cellulosic pulp
or wood pul p, precursor to the papernaki ng process.
The pulp is often separated from pol yner coati ng,
clay, filler, ink or dye constituency of the recycle
waste streammaterial. At the end of the heat
treatnent, typically 20-40 m nutes, the vessel is
vented to the atnosphere and the interior of the
vessel is heated to dry the interior conponents.
During the drying phase, the vessel is nmaintained at a
rotational speed
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of about -8 to about 8 rpm The release in pressure

and renoval of noisture fromthe cellul osic conponent
wo@boobler4dmst e material tends to increase the dPGT/URLDQOB0961

of the cellular and fibrous structure of the

cellulosic material when increasing its recyclability

andyygatugmviSt eam i s vented during the drying phase

t hrough the eductoror to another vessel to cause

tenperature and pressure and noi sture content of the

vessel to be fe . i Al . -
Verperatlire. o FMEERE vperafis RhELbing SRIE1R) iy means and
Moi i pié1€ fraMie] BB klodkatad pressi#O vaREbhaving atireyclogedfoltuine of about 30
contents can, be accel erated usi.ng the intro #%%iﬂp qI

5 hedp 2bpri0gR” ¢apebls cAmantainiefnIRAER! PRSI b#9 19 2200 kPa,
dri esy,qi : as Ldiy; : & i
rech Hasiyp SRR, 1 Gei8 Bl 0638 H RHRALEFthd Lichperature of
st rayans20 i@t Qrthe vesesotpriamglacuppat end drel avdrstes,end, the driven
while increased dry condition of the nmateri tends to
i nc‘?@é@@%’é‘gd’éﬁpég" rofate thsaiessef ghput ﬂ\ﬁ?n@lltug)]@?a#d“ E}ilee%lpport end
to ; | EdRIeh @hd i fam3Qind the
Lo R e R AP o e

10 edussipport £od Gopiisif®a keaingdadsuphertingdire foed ahthgaresgl-and
rotated into an open position. The vessel is then
pl aced at an attitude where line ACB is bel ow the
hori zontal poshd joRdtaeElstltant Gragasst cfimr lewhstdin thé bediing
contents. The vessel is rotated at a rate of about -8
t o dibogter & abont B atsabnyt B Rensiessad comprissssis§hent s of
the interior of the vessel to rotate and nechanically
force the vessel contents to the | owered open end of

15the vessgl . Ongevdsks aad Glamecaidlaimtlavhaeialthsloeé domprisdse thrust

vessel has enptied the vessel su ially, the
vesioef tha porpiases BRoyt 3094 te abogh 1567@8&5%@ for further

charging of waste material and further processing. The
above specification, exanples and data provide a _
conpl et e4descThevéssel and fitahe afeitnimhacvbereindhelload somprisdsen axial

conposition of the i i,on [ ny enbodi nents
ofnﬁﬁaﬂﬁﬁg@ﬁPﬂﬁﬁaﬁ%ﬁgégﬂhﬁﬂéb%ﬁ?ﬂ§§9gg%parting from

soothe spirit and scope of the invention, the invention
resides in the clains hereinafter appended. WE CLAI M
1. A rot at abl €hpresseland fiagwsd|claim iherginythe ¥esselfatfates at a rate of
drive nmeaps.and, support frane, the el ongated pressure
ves&qUuty |%@u%%qgﬁclosed vol ume of about 30 to about
90 nB capabl e of maintaining an internal pressure of

about 10 to 4200 kPa, a relative humdjty of up to
about 100 % r Sharatetableyessgl ehclamgl wheisibe Redifig qomprises a
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r ot areulitearigg platedthetebetavebangi t udi nal axis, the
support end

7. The vessel and frame of claim 6 wherein there are about 10 to about
100 spherical bearing units.
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8. The vessel and frame of claim 7 wherein the bearing unit additionally

comprises a seal.
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in contact wwth the support franme, the interface
bet ween the support frame and the support end
wW@ovpini”Bhg a bearing for supporting the | oad PET/UR®04/030961
vessel . 2. The rotatable vessel and frame of claim1l
wherein the bearing dianmeter is about 2.5 to about 3.5
meters and COTRRMveERS asd Bahe oBclaiiine wiessethedredrifig arfebridated
claim1l wherein the | oad conprises a thrust_|oa tQﬁ%O
coripith & grpagvithle ar SoWerayTa PG FangeproBRbRY SYto apaut 200°C.
vessel and frame of claim1l wherein the |oad conprises
an axial |oad that conprises about 30,000 to about
100, 000 kg. 5. The vessel and franme of claim1 wherein
the vessel rotates at a rate of about -8 to about 8
Srpm 6. The rotatable vessel of claim1 wherein the
bearing conprises a bearing race affixed to the
support frame and a bearing race fixed to the end, the
circul ar bearing placed therebetween. 7. The vesse
and frame of claim6 wherein there are about 10 to
about 100 spherical bearing units. 8. The vessel and
frame of claim7 wherein the bearing unit additionally
conprises a seal.9. The vessel and frane of claim1
wherein the bearing is lubricated with a grease stable
at a tenperature that ranges from about 50 to about
2000C.
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