WD 2004/ 091820 PCT/ US2003/ 031184 APPARATUS AND METHOD
FOR CHEM CALLY REDUCI NG WASTE MATERI ALS CROSS

WOREHEREHNYGE TO RELATED APPLI CATI ONS Thi s appl i cR€T/082003/031184
clainms priority on U S. provisional patent application
Serial No. 60/175,051, filed January 24, 2001. This
application is also related to U S. patent application
Serial No. 09/171, 447, filed Cctober 20, 1998, titled
"Met hods for Treatnent and Di sposal of Regul ated
Medi cal Waste,"” and U.S. Patent No. 6,437,211, issued

AEPARAS 5P e EDD R B QAT S BRPERRER B rgpyromiacs

This invention relates to the field of waste di sposa

fhe’ di gestE RS HARNCEF R LTl

LEA"A N TATTU T T y Ul O'J\JOMI \'J
such _as infectiqus waste eri al, d ot h
haza ar eﬁglﬁwam P FHEELY LS P GBie GHeR) dBgligation Serial No.
Many facilities, such

@élﬂwéé fH@ia]Iale% 24209 i ?Rpé‘sauoflé%f’j%?rr&ﬁ%&ﬁ%ltjtse a&fﬁmﬁgphcaﬁon

nstitutions, food eparatlon facilities,
Sierlklel\lo OB UEY ééeﬁé?%%%@ & 9&mbitled sM%t%lodsu ﬂ?%@%tfnaﬁfsand Disposal of
bi ohazardous, or radioactive waste. Such was
Rogelatsd e iea. AU Sp e RN G 21} S5t Hnf002, both of
ti ssues, cadavers, blood and other bodily fluids,
vehiehnas Hisproraiptbersin xagla®eet o bl ood, and ot her
potentially infectious or dangerous body fluids of
patient or aninals Such waste is classified in the
United States as regulated nmedi cal maste" ( RMW
under state reGHCHNI K 2 3 i
strict conpliance mnth the appllcable gover nnent al
r egulTtsiiovegtionElaps G the Gt BIZD wRET AissReRl 0B Particularly, to a system
Heal t h-rel ated organi zati ons and gover nnent al
ané gnektat] dorythadjeestive sndauitary disporel ofiveste asitargl, pudbon deeetiods waste
wi th the adequacy of existing cleaning and di sposal
it aisd othdr hhzesdous, biohazardous, or radioactive waste,

V

BACKGROUND

Many facilities, such as hospitals, various health-care facilities, research and teaching
institutions, food preparation facilities, and the like, produce considerable amounts of
infectious, biohazardous, or radioactive waste. Such waste may include surgical and
pathological tissues, animal tissues, cadavers, blood and other bodily fluids, disposable
matter exposed to blood, and other potentially infectious or dangerous body fluids of patient
or animals. Such waste is classified in the United States as “regulated medical waste”
(RMW) under state regulations, and must be disposed of in strict compliance with the

applicable governmental regulations.
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wRGE (ﬂmgf. %Qeﬂiﬁfbn, animal waste, animal bedding, handling materials, and other
matter exposed to any animal body fluids or excretions may also need to be treated as
infectious or hazardous waste material, thus requiring disposal in accordance with the
applicable governmental regulations.

Moreover, it is common today for health care organizations to clean material,
instruments or surface areas exposed to infectious agents, including zoonotic agents, with
disinfectants such as formaldehyde or glutaraldehyde. Spent cleaning solution is considered

hazardous liquid waste and must also be disposed of in compliance with governmental
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method for disposing of animal carcasses classified as LLRW or for any nonradioactive
carcasses or human pathological waste.
Presently, the only real alternative to incineration for radioactive animal carcasses is

burying the carcasses in a licensed LLRW disposal facility. This method entails the packing of
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waste.
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SUMMARY OF THE INVENTION

The present invention relates to a system for degrading, digesting or neutralizing
undesirable materials by subjecting them to a controlled alkaline hydrolysis cycle. In one form,
the system includes an apparatus having means for receiving the undesirable materials, such as a
closeable reaction vessel. The apparatus further includes means for controlling the operation of
the system. The apparatus also includes means for introducing water within the interior of the
vessel in a predetermined amount based on the maximum volume of the vessel and means for
introducing an alkali compound within the interior of said vessel in predetermined amount based

on the maximum volume of the vessel. Additionally, the apparatus includes means for heating
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THE DRAW NGS Figure 1 is a schematic representation of
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ERIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic representation of the system provided by a currently preferred
embodiment of the invention;

Figure 2 is a flowchart representation of the method provided by a currently preferred
embodiment of the invention;

Figures 3A, 3B and 3C are side, top and bottom elevations, respectively, of a holding
container according to a first embodiment of the present invention for receiving and storing

the waste matter within the vessel chamber interior during the digestion cycle;
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

This invention involves a system and method for treating and safely disposing of waste
matter containing undesirable agents or elements, such as but not limited to animal carcasses,
animal tissue, organic material, organophosphate pesticides and nerve gasses, nitric esters and
aromatic nitro-compounds, chemotherapeutic agents and related alkylating agents (such as sulfur
mustards, nitrogen mustards, and phosgene), antibiotics, plant, animal, and bacteriological
toxins, non-protein toxins (such as aflatoxin and tetrodotoxin), animal venoms (such as snake,
spider, scorpion, fish and amphibian venoms), plant caechols, polyphenols, infectious,

biohazardous, hazardous, and radioactive materials. The system and method of this invention is
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In operation, when the operator is ready to dispose of the waste matter, such as animal
carcasses or remains, for example, the waste matter is placed within a holding container that is
then placed within the interior of the vessel. The lid of the vessel is then secured by way of
conventional lid clamps. The load of waste matter placed in the vessel for digestion should be at

least 10% of the capacity of the vessel (by weight) but not more than 60% of the total weight of
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(Ny‘aHmls&éommoalgl kapwemasi caestie spdeler pasitan hygkgie) et potassium hydroxide
Preferably, this solvent should have a pH of at | east
(Bod realssconpsraatydmaih gs ¢anstictpetaphpeigetagsium Bydrate) jyprefsgred. While an
aqueous solution of sodium hydroxide (NaOH - also
agegerpsrlytiok wENOHE o1 KQUis prefesiad golutions geltaining galeivm exide (CaO —also
pot assi um hydroxi de (KOH - al so commonly known as
comumniyknpwn ashvrg limsotasaicenstihijaie)atraoniem hydpxide @GLOH — also
Wil e an aqueous solution of NaOH or KOH is
comgfoslyrkadwn sdqud amemenig)om agmisiig hydiozide ate alsp datapl€4@ some
-also comonly known as burnt linme, calx or caustic
applielions a drsranypie dRackuitablate gliNBsitdolverd inguy corsohwiti). y M to 2.5 M
known as aqua ammoni a) or magnesi um hydroxi de are al so
sslutivradill Ma(FHOm veatameor apypptimetatyi 001i6- L0Ahsodianipldeoxalke (ly weight) in
suitabl e highly basic solvent may consist of a 0.1 M
waper2. 5 M solution of NaOH in water, or approxi mately
0.4% - 10% sodi um hydroxi de (by weight) in water.

Dur i myridg digsstibn nhe Hylhelhaytde mhtydd bhaldigtiameatbd mhcuffdicheamount
imersed in a sufficient anobunt of solvent such that
dfbstvéamteh ittat theavitelisl nitgdeaddgaded or digged! Ode rafbassusiig éxcess base to
assuring excess base to carry out the digestion of

dah® oifvald cﬂgdamrilcmtlhgtms@@mbﬁb icOfipletioal partculady hpmalnissm] is a 1:10
tissue, is a

ratio of alkali metal hydroxide to wet tissue weight. A further expression of this ratio is 40
kilograms of NaOH dissolved in 900 liters of water added to 100 kilograms dry weight protein
or 40 kilograms of NaOH in 500 L H,0O added to 500 kilograms fresh or frozen waste matter by
weight. These ratios are given only as instruction as to how to conduct the method and operate
the system stated herein and not to limit the nature or scope of the invention; one using the
system and method described herein may find ratios more economical and exact as the invention

is practiced. In order to assure degradation of all infectious wastes, including prokaryotes, the



ratio of alkali netal hydroxide to wet tissue weight.
A further expression of this ratio is 40 kil ograns of
wOadOHoohisesol ved in 900 liters of water added tPCT/082003/031184
kil ograns dry weight protein or 40 ki | ograns of NaCH

N A R S S e
S ?{:9 BCtI on as to howto conduct t he met hod and
1@%@ the systemstated herein and not to limt the

st AT ErAI a5 AEPl R SR T Hrepafe he wast
et bee O g fa éegﬁspeetdg%@é B o o£ 0O Fyailable to the

i nfectious wastes, inclu rokaryotes, the
rep ety 1DRPTHYR] ﬁtﬂfﬂ@@@@@@éﬁ@%@ﬁerﬁtﬁ @Hﬁwg@g} %‘F?wmﬂon This

shoul d be heated to a tenperature of at_ | east .a
mgpbedong by SRR ERgKing or s 1y cpufagt thaf the P’ghlpfﬂﬂé%lﬁﬂiw%has with
to allow the reaction to proceed in a closed reaction
thpegwENMght er the waste matter has been |rrmersed
within the solvent. Reducing the anount of
avai Inghe evenighe tyection befwedndhe Wastoyaatier yueh a anj aﬁmaﬁl eragasy g the
mai ntain the ideal rate and stoichionmetry of the )
higblydesio solveThivere alewyedtie prdensé atgis naturpbraje, i aig aka gn gppractical
limting any contact that the highly basic solvent has
amypurty of tihe Brevdfereritrs advantegeontie ieoyeap the Fraction zaie beyand its natural
bet ween the waste matter such as an ani mal carcass and
ptogeessidi. ¢Prieywdyas incregssithecpeedvd the reactionmeressas porhgaidleasolyent,
its natural rate, it may take an inpractical anount
paferdtilye. teripeeateboofd, 109G toil §0°0d Canduwtjenibs repgionrics sealoe vesse under
reaction rate beyond its natural progression. One way
iceeabedatmeaspleric pecsapedsh roducedtbe readion tima npaded teskgebighg amimal tissue.
heat the solvent, preferably to tenperatures of 110C
A frefth@Gnodsdndudzt heating the sal eattbiadempemtae sbabbetd SQ0E5Hed duration of
under increased atnospheric pressure al so reduces the
ab@A trdeqB) Hoursert neeshact df abadi HERIIGH(ieabauti 3rfadtmbipbares. It hds been
preferred node includes heating the solvent to a
fhRamer fk bike @fe diethodhdcs @thed Qd 0 Ratel” applio to thibowention as well
three (3) hours at a pressure of about 55 PSIG (or
iRbeUbr e 1AtRBSERNEIRS rise IntterigtBatin®ahe reaction rate for the chemical

reaction taking place within the closed vessel increases two-fold, thereby resulting in the
digestion time being reduced by approximately 50%. Such phenomenon is based on the
Arrhenius equation.

Furthermore, detergents to a concentration of up to 1% to the solvent, examples being
sodium lauryl sulfate or deoxycholate, may also be added to increase the rate of digestion, if

desired. It should also be noted that addition of detergents to the solvent also has the added
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found that the basic rule of thernodynam cs or the

"QLO Rule" applies to this invention as well in that
wo e0o4e98ey 10 degrees Cel sius rise in tenperatPCEUS1008031184

reaction rate for the chem cal reaction taking place

W thinebhe. o iidiC ih WR-sfeBilightioh BEYi 1
s R e i Do
m%?]ﬁ)roximately 50% Such phenonenon is based on the

%enius equation. Furthernore, detergents to a

con ﬁg%ét%ltai B c];ﬁo%@?té g/blﬂc%g%n% oygﬁeé?ﬁy ViEHies sEAPRPLERmperature of

bei odi umTaury e or deoxychol ate, nmay also

b dded to . th t ' : . .
thca g@?epg gyesslu?e 1|§ Ce&?%ggrr \ée(s)see%j g Plgegang L GfRE g?fﬁe .wlagte glfatter, i.e., the

€ no that addition
P15 U6 SO Pt Ue U b1 Do G A o 48 s¥fine of e
W br R BT oA BRUPHeCa v ek st gy st remain
gyt g e B BHGURARDr SBeer e TBe oL oo el B e
bl RO comIgiel i hr%e(g% fe 301Geny B T8t Blizea/ 384 hydrolyzed.

carcasses or waste tissue, and the ratio. of ste .
Afiawng frerust FStgp FRSTOFIO e ST RiESiion S patse wikgso help
the reaction rate will vary, the tinethat the waste
preguce 8rmargEerile gf#ioR- i nersed in the solvent will also
vary. However, regardless of the reacfion. rate, t ) .
wast @ncehgryaste IELTIEh STl iessrins PR essishdre Slpey hplidebiis
the solvent until solubilized and hydrol yzed.. .
ofitgnl romiing Thenfirst st of dekiistcansissot Fedbeh Pu‘aWCtOﬁFﬁiluEﬁ‘é mafspigle fhat a lab
until digestion is achieved will also help produce a
animelomast haré ingested) astedlris debwis semaining e NvEEYR! % SEECY s
ani mal tissue has been digested, two types of solid
pobedsiuies, sud asesnrgiceldipn sutpres glasy, grd bifsEPlaftic e prnes Solid items such as
consi sts of rubber, plastic,or cellulosic materials
tekratever thatporatenthersaidiondiye Isaippesi Ryestiailizedy suafysplid ifpgns are also not
debris remaining from experinental or surgical .
cqrsierd bivesdics wabte asmed jugisdietions | Tiistype et debesmayypiigs e simply
and bits of plastic or paper. Solid itens such as
disposed of as ordinary sterile solid waste upon being isolated from the solution and washed.

The second type of solid debris remaining undissolved includes inorganic portions of an
animal's skeletal structure and teeth. Unless a radioisotope capable of incorporation into the
inorganic portion of bones and teeth is used, the inorganic component of the skeletal remains
will not contain the radioactive isotope and may be disposed of as solid sterile waste. The
skeletal remains, when removed from the solvent and washed, are extremely friable.

After the biological waste matter has been digested withinthe solvent and the solid

debris removed, the solution may comprise a diluted concentration of radioactive isotopes that
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t hese never incorporate the radi oactive isotopes. Once

sterilized, such solid itens are also not considered
wheoweshiseml waste in nost jurisdictions. This pgpESWN3/031184

debris may often be sinply disposed of as ordinary

mgeécl i [ MFC %e%h a&né@@s%hger%%depﬁ &%91&{1&8' AL of LPMARE mixture of alkai

tion e secC type of solid debris

mgtlaifmg%ﬁ)fl%ﬁ.}lﬁjona%{ c{ e?e Ed NG alil §3s 11151:? 8Ht S aﬁl% ﬁ(ﬁgl%a faclds from

Sy uré an hl ess

11]?1&50 pgoj ies Ergp]tclapgcﬁ anél hu q];IC acqg 8{6%%0% ' sﬁﬂlbfe %5191u51®1ts|1 glgments

ones and teeth I's use
SR R fns%%r%%&‘?%nadeﬁ%%tgﬂ?tge Bl A ormany
RS BPTIR DD MG dPUBRY PR SEE KEUT LD %g%x@%%s&me\%t smouts
FegauT iR HE BT SR RN R e LB PR B T (e

renoved, the solutlon :
AT S TR PR e O ﬁ@@%@fﬁdﬁfﬁ? B paptepyr fungi found
2004/ 091820 PCT/ US2003/031184. neet F NPQ . Tut
inrsofl and wivesr EealiRpabySEme g BRI avegAilisagipunt of Ladigaptive gglute.
an al kaline m xture of alkai. metal salts of am na

aC|d%“ﬁ#@ﬂﬁéﬁ@ﬂ@@ﬁﬂf§@éﬁfm%é%ﬁ§onﬁﬁk?@ﬁ??ﬂ%@yn@HﬁPF

eptides, fatty acids from _|ipids, phgsph

bf)d@ﬁr@iablﬁ enaterials ancthawptgr wleasst omrihe anima) Bisuc, %H&&’f %J[‘h“on of the
salts, pignments, sugars, sugar alcohols, hydrocarhans,

selwiebni mrymghlpr Tequatedl &3 sefe dispesal £ Hgher dilion Fcereih}cs ﬂwﬁ@mﬂy of the
normally wthin solution in body fluids. These

sidytiqurvoll be pesomplished BAvever by ths TpBS @f theyesaeh and tll?mmef&é%w remains
anmounts from cooking | eftovers and waste from a

it eresscivaibr, binidie roperetits tagukiting prefiesh faribeselvgng a@dﬂhe g‘?l}?ﬁﬂ daily
contai ns conpounds that are non-toxic and are

efiluedtoghadabihe sity instvtiay prcompatyu HGplitesiarilutiorofsaiuple gepactive
sewage treatnent systens, and possibly a very dilute

vase imntsually nogetioited by e sufligthés locaBstaten federalvad sgiopeliremylagons.)
the end of the digestion cycle contains only nontoxic

Fhitid ggibad divkide may be injewd anithe brdutioaatthisstetadipstiisei down to
the animal tissue, further dilution of the solution

bR emsHontTes arelqoi ne thif age Smfvevel) thpmaedniratigrof kedfoisotope in the
dilution to reduce the alkalinity of the solution

slutidn deulabe aBIplvithin gk, levebihennety, belsafely hedeasddris i sapitarfy st
vessel and the inorganic remains

This sterile, neutral, aqueous solution that contains the breakdown products of cells and

tissues, and may contain remnants of radioisotopically labeled solutes may be safely disposed of
utilizing methods commonly used to dispose of everyday nontoxic and biodegradable
substances. It is entirely safe to dispose of this solution using disposal means such as sanitary
sewage systems and other disposal means appropriate for the disposal of these simple

biodegradable compounds.
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wi th excess water, by the tenperature regul ating

co-flush for the effluent, and the general daily
we@bdosierseo vol une of the site, institution, or PONPS2¥93/031184

(Deliberate dilution of soluble radioactive waste is

usu ENI «he é o Po %tll Q?IQ%HF&@YS%HPyj RS idgWutthe 1&%@&&1 r 18

feder Fona egul at’i ons Further, carbon
di oxi de

slg)fvggsgh%atlg%lyu S%mpl"{slen%ta%ﬁjoglecmeg%tfog%b&%e&' bt &@%6@52 t .a§1e of f

et ween about

CFiRine E%?a‘%@%ﬁﬁﬁ%an%!%vﬁ fstosh Ay SRRGE el P Becl pr carcass or

rolist Setep Lt & partion Seeresl 12 SgPARED e 9?1?‘3%“%‘?‘5%0"“” for
pé%%e%'ﬂ%%%%ﬁ%e Al SRR P%Tbsée%s%?%@ Hom a3 HE Gabie
oD O PR QR I t@%%%aémp ¢ 568 ey o eWB bR tﬁgg@%ﬂ

blodegradable subst nt|
SRS DRGS SORPOREPhO! OB MERh 14 TR 2 e
c%gg]:et@%%%{lag glg¥e\%r1§ fu; @? ég?}gg%gn d tcgérg?ﬁ%&gs c%ﬁ%ry env1r01§ment within

bi odegr adabl e conpounds. 12 004/ 09
iprprciRtoeY bbL i gt ki B Yﬁsgjﬁ? %e Cémed out fo

preferred system 10 for carryi ng out éhe [ ti.on.is
cerppikions CHapethg idpn spyerd§ipb feergl & 1By ERErPp 38 ?%?% closed
chanber or vessel 12 capable of containin

tightly eressusoimdtaiigighi irivithsianddhs tempepipes a%larﬁsss@s phie dlgestlon
ani mal tissue or carcass or ul ated nedi cal was

c¥clpand provenbhe jrad sastentiiptrodyctipmrqf ﬁ%aosalgﬁrea(pa%blﬁéy %P?De(&ome)
structure for purposes di scussed bel ow. Nat ural

inth éhewessbintenigser, eredmpetantEtiseront therpsvareey inplveisp ftﬂhéustmg of
of withstanding the pH | evels, tenperatures, and
fipreesuts @S thempssolisidriprio atmosplieny evich elesure afjthe xessel may be achieved
materials include certain fornulations of stainless
bgbmmhnﬁ&@&ﬁ@bMﬁmBvmk%nWMmﬁmﬂmémh@@bébt@wﬁm)being cl osed

in an air tight fashion to provide the necessary

envi Thesgarin addtrinthod cetried weidwyahis imvertidngre dontrplbgd Wyrpeconventional
controll ed al kaline hydrolysis cycle to be carried out
pia@ramg@siit Bigicaontrdller ELG) hesahs (@dotoshowudsfinddbyof progremmable multi-
vessel 12 nust be capabl e of being cl osed

loop machine controller, computerized for automated operation. Such control means

preferably includes an information screen, a disk drive for the automation program software,
a disk drive or like recording means for recording process parameters and data during
operation, and a keyboard for alternative manual input or operation.

System 10 further includes a weight transducer 18 (shown schematically) coupled to
one or more of the legs of the vessel 12 for determining the weight of the waste matter

received within the vessel and for generating an output signal indicating such weight data.
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tightly, pressure and air tight, to withstand the

tenperatures and pressures of the digestion cycle and
w@e@vens2d he i nadvertent introduction of at mosSpEEDS2003/031184

(particularly carbon dioxide) into the vesse

Thent% %Edu%gr i Fresépgﬁc% thiTRQY F At oY the RERYIBAkhoLN@nRAG Rl OFero

ertent exhausting of ~ the contents of the vessel

I | Y28 88! bad&¥on th
R R e A o R

wggﬁtroug%{ly ydB rrnl;]nn% }I]\ﬁ\i%ropﬁr&g any i EGR v@ﬁcdr a%%ﬁ@&t to introduce

I on are controlled by a

P BTN Ay S AT}
TR iy P
AT e B
BT SRS S oL ATE A S B bare
FIELHIEE Ar M

nmore of the | egs of the vess Jet@lz for determ i

1%2‘31?{1 befpveen, e Raghiyebagigsplygnt an 8?”\9?8 h qu’gtdﬁ%eS@es% directing
gl oSiasol Dt Y BOORY BB e PERUED BLGF éﬂ?%g%%%es Fig

transducer is preset such that the we

th
Shptodesep thietvResat coatsRaE éqﬂvglgéaﬁ i prevegt Yjast%%ﬁ%ﬁﬁ omﬁ,ﬁzgumulatmg at the

contents wei data i s then Inputi}élp u‘f

bettaye pmonfmmgo prsh not grxiag therpuglfs wi eg?‘?iveﬁht omgsoathe
determ ning the appropriate anmounts of water and

agitating frjectas meany Yepushertenspibepliggston gkt of the vessel ,
utilizing a water supply 20, via conduit 20a, and a

spr ait shaild borppragissed| tgat@@%‘elnh'@élatl aschohiimpedhtor thpagjialageinjector
interior, and solvent supply 22, via solvent |oop
neenceseribed andashe W dhoysirpigyt caudimpdates 40y m%}l%@ﬂféﬂu?W@ thgygolvent
interior of vessel 12 via injector nmeans 28, which

iz8t0 eheshiesior of dlieeywadel. CEid yere mttpiluptiow ofisosat infp thoyesseatilhjmix” the
in Figures 5A through 5D. |Injector neans 28 m xes and
ahglitvatee soltifien it the rvtaste ofatterh dntyodysing héah pleg indpces migipgl Moreover,
enhances the

agitation of the contents may be achieved by various means, including external mechanisms

coupled to the vessel, such as a rocking or shaking assembly that physically moves the vessel.
All such alternative means of mixing or agitating the vessel contents are contemplated by this
invention.

As noted above, the preferred process requires that the solvent solution be heated in
order to accelerate the digestion process to completely dissolve the animal tissue, carcasses,

or medical waste. To that end, further included in system 10 is a heating means preferably
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interaction between the highly basic solvent and the
waste matter being digested by directing the jet flow

wo@Roothe1seol vent sol uti on upwardly at the bott oreBRSN3/031184
the container 60 (see Fig. 5A) to keep the vesse

deﬁg%: l?ex]nt SZ[%IHB%A sgt%l ?Eagn }agkert’ A& Yo dERE TRt RY abdu® e vertical sides

In ottom of container 60 and not
R R S i A o
iR e P oo s TR FARE A U e |l fteror 14
IR PRE] GOUED CENBob Bt O e SR TR ERpBY whil
o s s e Pl psc e A Dt Epe B Pl K fyn and

-water sol ution-w
t he waste tter. Intraduci.ng.heat ..al sg _in . .
s rhgatntsp b sould b g iR Bl ol PR go ekt 30
achi eved by various neans, .includin xternal .
byre ERER PR 220t sPu g pridsesulp t IR g agsapeine
or shaki ng assenbly that physical.ly. nbves .the vessel..
vahve 329y dhe Bysteat ﬁ*é@l?r\}%dh%é ﬁge%é‘wai%‘f’%ﬁ dLPoseytt g’[ei"ﬁ‘a“ %q%t% Hpot

vessel contents are cont

enpl d by .this Jnvention,
it P& AIUR/E (GBS BPEA P4 Loy SR LR PRI PGS (eplpracare
the solvent solution be heated in orqgr to %@%elgLaaﬁ
withim tht veses! regphep p HEESERIBed TP RPSIY ey |98 GIRpErafig Withi the

ani mal tissue, carcasses, _or nedjcal waste.. To that _.
vesnel, 12 fisgauest by anves el hgrmasounle §Gamvite the presiige Vithig hroitel is
preferably 14 WO 2004/ 091820 PCT/ US2003/ 031184

galgkd hed PBtransdicai H. B teypregaturs pathin (Pasqtupt logp Mgeusrydy a loop
circunferentially about the vertical sides and base
tlefmea@epleB6W.2 for heating the interior of the vessel to

a first predeterm ned tenperature |evel after the .

i nt r bobe prieferred fmbetiment aavcbdygprapnaraiup ¢ isppbizedcles gpating
interior 14. Heated water or steamis circul ated ,
vheinmeeithit the vestl isteoér 14h eVkoutshicd4via Ppeadng Syging water is admitted to
Wiile the steamjacket defines a preferred .
tierddactbrimnhe wateysupelyt20nip snedwis2to thepetion of hevaduetprodrawis g air
for heating solutions could be utilized in this
ahdM8Nddomns gt fecmwiithinghipipteriedofitioe yeagk éirou@d conduit 34a, whereupon

the air and odorous gas is eventually entrapped with the flushing water at eductor 40 to, n
turn, be removed from the system via drain conduit 42a to sanitary drain 42. The temperature
of the fluid at the drain may be gauged by a thermocouple 44 to monitor the effluent
temperature prior to disposal in a sanitary sewer system. The vacuumcreating eductor
substantially reduces the odorous gases that may escape from rotting carcasses while the

vessel is filling, before the vent valve 34 is closed.
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by a steam supply 32 and conduit 32a provided with a
cut-off valve 32b and a regulating valve 32c. The

waymnemstur t her includes a vent 34, which is dPGpPUS®A3/031184
in the open state upon initiation of the cycle and

¢ herI%af tlg ronfd %%ﬁntg)%% E Hife $O04 ﬁldrﬁ%rﬁtemg Bigbdi®n cycle (heatmg

At tre e vesse reaches a predeterm ned

nflzzrms)]tg % g(rﬁeatolrJ E)F the vg%?eltlse{ﬁﬁsg& %tﬂ cgldea%eg W3 sia{l\ézba[llvﬁ)%%{h the

sel r mocoupl e

ﬁ]:vsﬁi Ipe% gl\ﬁelrﬁge\{v\frﬁrsﬁﬁgs he%irang egl 1Q¥10§edFt>:§lallow the vessel to

enpera ure within the solvent [oop

th
TP Sh e T L L S
cqlgﬁ%elglr'ﬁ : ?:m%g%ts % gl}?n\% ) %3]’1\4? C \%glgrnsfofulﬁg ﬁﬁ&%%’f] ector means

dmtted t th duct. t
25&%}53&?{1 H}}_‘%BGS tgﬁgreggq f?lg ﬁ%n?gr § ,%t e]g&f}g)tvg Ve éll gL i}?lgl% %}é)pene afsxld the

and any odor ous i.or. of

as fromwthin_the_nt
g SRRt P UGH e AT AV b TRSGROR TR o g e
odorous gas is eventually e apped. he f.| ushi
degé walvet! 1g glaeaddpr apgsoeny tgan tﬁﬁ eggvgl}l%% Oetip S iEvater.
systemvia drain conduit 42a to sanlta The
Heatrpar thenpecappligd agai to fhgivgssghto hpgd ﬂéﬁ%uhir ‘%&v ﬁ@ Va%fz‘g%

by a thernocouple 44 to nonitaor the effl yent

apraprgEeiEhL?Y Cp@pé r F) wherpuen €a prhapced rinsgis igfafed ol time and
system The vacuumcreating eductor substantially
tomengEatirs usdddn SiopstidicepisRBeinRtegrdY2YeéBape from rotting
carcasses while the vessel is filling, before the

vent To kbgeseaa consrobfhe gearumsingeraisg 2y Bowessel Guin the post-
PCT/ US2003/ 031184 1In cycle, once the contents of the
digestivel coaling @rlsiandth réentthe Weuan dest imprding Sreaiiniag pf the vessel, a
and cooling), the interior of the vessel is rinsed

vt tindingaeeee A6 dhowpeed/disduksegd Delowjin Felativa to Higgi4d-4C is

val ve 41 open. After a few mnutes, the drain valve 41
pravided olse deleativelly ladmits dmaebigrd 8 ¢4 the @essaegtmort‘fdiefl ithef infginghvacuum
water. Once the vessel is filled to the point where
pidssursveaties vaticeedsitis: theshobt wessutelvd theomtvemt lsalancer 46h dhile the
agitated by injecting the water sol ution through
vadijuechabancerssaosn and discussed herein is of a unique design, any vacuum balancirg

device that will not leak fluid or collect condensed fluid may be suitable for the effective
operation of this invention.

Referring now to Figure 4A, vacuum balancer 46 is shown in detail comprising a
vacuum clamp 47, a vacuum plug 48, an annular end cap 49, a vacuum gasket 50, an O-ring
51, a flat washer 52, a socket head cap screw 53, an upper ferrule portion 54, a lower ferrule
portion 55, a spring 56 and a thermometer cap 57. In its closed state as shown in Fig. 4C,

spring 56 urges the cap screw 53, washer 52 and the vacuum plug 48 upwardly such that O-
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28 for a few mnutes to increase the rinsing effect.

Drain valve 41 is then reopened and the |liquid
w@eovtemsso of the vessel are allowed to drain. PCT/US2003/031184

Thereafter, if desired or necessary, the drain valve

s 7l B g o AR Pk 0 P LMD By pesing
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46 shown and di scussed.belowin relation to Fjgs .
4 A 2B e P B B PPN SOHATIEG S 2 ol the
to the vessel interiaqr when the intetnal uum D
e P & 1FBAN LB icd Yesle ARty e YRR LLHGIA | BT fhe digpstion
t he vacuum bal ancer 46. Wil e L%F Va%uun1§aLancer :
oy mRlytcl wEnEHe Hattematerial vifiithe AoTYeRS sofBlqny 1) shfyn
vacuum bal ancirg device that w| | ngt | eak .fl 6319r
Fieyres 38— Homaersetaes prelorahly meludssiaxfpdice ¢l 60 defined by a
effective operation of this invention. Referrin ow
steg) omishy aereenOR haying @ HPRSA FEVROBHOIAY: f LWERHRPIH grr alid 68 to
conprising a vacuumclanp 47, a yacuun&plu 48, an .
eglora therwastectissegowilon the oppiainerfly 4 ¥kde thsgre arﬁed%hﬁmfé thesppntainer
a flat washer 52, a socket head cap screw 53, an upper,
if qytindricel, pthet nagreytindrical hepgs erefsitehls end shewlel bppousklered as being
spring 56 and a thernoneter cap 57. In its closed
withiat the srops M Diventiony), Agighed sptﬁ¢ 14685 pufepeklyalendgpla. As
screw 53, washer 52 and the vacuum plug 48 upwardly
ssavorhintHigires®BL:6:d\A0, BODAH0B1E20d BEHowsred regantagar inpliggthe
51 abuttingly engages the vacuum gasket 50, thereby
spindase pbél mgesm Ay, vetiich 1 podergds sinsguctad-fenme sthntsagtice! Yrea mesh
the internal vacuum pressure within vessel 12 reaches
havifg#toat Hmpoiorbouti @ mmvbhd-eighle(1¢d) neoncprafter(¢@) okch) sergen mesh.
spring 56, thereby allow ng the plug 48 to nove
THO WA BBkl e releasably secured to the body 61 of the container via conventional means.

Handle 68a may be equipped with an eyelet-like portion 68b to receive attachment means for
lowering and raising the container into and out of the vessel interior. When the waste tissue
is digested, the permeable container 60 may be hoisted out of the vessel 12, or removed out
of another port arranged in the side of the vessel 12 during a “clean side” removal as
discussed below, thereby removing the undigested solid debris remaining within the container
60. The height “h” (Fig. 3A) and diameter “d” (Fig. 3C) of the container may be varied to

accommodate varying amounts of waste tissue or carcasses of animals of varying sizes, or of
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causing Oring 51 to disengage fromthe gasket 50, as
shown in Fig. 4B, to admit anbient air into the

woeagmbisemt eri or whil e the eductor 40 draws ai PCDUB200$/031184
the vessel interior. The preferred systemfurther

hdfdHdEse 8f RENEARLRe GORhAY eFoﬁﬁ@ﬁ@eﬁc&ﬁaﬂé@é ﬁ'rﬂe@r ﬂenf‘ccessary

wast e tISSUG or remal ns” or nedical waste Wlthl

4 %ﬁ%ﬁk cﬁgﬂl&ﬁ i s ?ﬁ&h ROIWREME LGS RY bplﬂore%fuhﬁn&ﬁ loads of

ely 1 mrerse e waste material withint

ARLWENSe 1§1%%¢‘4§ Ig{i% B’fﬁ ?{%‘éﬂtg e of b ik st84hid t}é@ess%ﬁ%ggr

cont ai ner es a cy rical artic
Sg:'t rA%ﬁqogeﬁ’aﬁove m@%ef%%@g%? 131%{& gﬁu&g\c{%}&gngﬂl&i&%%{eaﬁg 28

?19/&11 ?nslg gﬁf? SM'a beto a{:f%rcé e We tr%ct%(ﬁltrgé bg&%ﬂh@ %lvgnq ‘solution and the

e pre erre cont al ner

C | ndrl non-.c ndrl es are sw abl e
é}é tls gqegpem% ohﬁ Sscl)l(\jfeenrt él%:il%as 1&3%11«: rea on 1S (%Cﬁumn% o 86 %lll_ch

I%@ahiﬁa@éoe R lecw%%ﬁ%gﬂ%%ﬂﬁ% Ay s%ddp@% R G
EERRER R S CWSﬁ%%?lﬁ%%#é%ﬁ%&ﬁée jetports a
L UL
Berieaisatiey Ga U BimbynE nAT, il BePhes SoflaaFpie weste
iR S G AR DI OTGR Lm0 U W8 o A0 i

nmeans for |.owering and raising the container into_and
RSolonERE P RoBE She figEion BRo0oSTn AEIHE THERPTANEnS St Brereradly

di gest ed t.he perneabl e contai ner 60 may be hoi sted
cOmPriss 2 plHE lvélé" sencentpic flgw rpduigery apmaesgles 2%%0081?464 Wéﬁspﬁ%me elbow
arranged in the side of the vessel 12 durin "cl ean
ngqrefeers 38bpiyhigh i o3¢ sRupled deirasracBvy, tubdvapbyys ? Entyhichdinally are
the undigested solid debris remaining wthin the
ceuplediortespecty® crophaemberg RBd. " ach crsgymenngr 286 ¢ anageiedde a screw-
"d" (Fig. 3C) of the container nmay be varied to
cquplgrmtehee 24cloy » ffiging M injegtomeana &t e tpies el ofithe inflow conduit
carcasses of animals of varying sizes, or of 17 WD

2200 NpedasgRe] RCTE USEG0 37 (I8aies in FKEH. 641D, katmey vy in shape and

varyi ng volume or quantity. For the |arger containers,
size torenyit retiquéng ggd'aatjons. In a preferred embodiment, the opposing nozzles 29a are

disposed at an included angle A of about 22.5 degrees (Fig. 5C), while opposing nozzles 29b
are disposed at an included angle B of about 45 degrees (Fig. 5D), to enhance the agitation
and mixing action of the injectors to facilitate the digestion reaction. Alternately, angles A
and B may be varied to suit particular applications.

As shown in Fig. 5A, the inflow conduit 24a delivering solvent to injector 28 extends

into and, in a coaxial fashion, extends upwardly through the outflow condiit 24b. Inflow
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to enploy a nmechanical hoist systemto | ower the
heavi er or nore volum nous | oads of carcasses of
wo 200g@e9182ni mal s or |arger quantities of nedi caPCTES1003/031184
into the vessel interior. As noted above, the
gg%n Eﬁasgma?e?odalgs&ér ﬂ%ag%h&@g%o&ﬂﬁ&% 0 dlaPing B4 Rbus TR
acce erate
RSO Jes‘ster,J;mﬁyg@elﬁ 3R HEObAS) Wi @sznaq i by the

bt M gy
ktong‘* B Gt g v@dg@éerl n%{?gsgﬁﬁé%%“%hég%tvﬁw W e Baflry
LAk e A . T
e e o Ry .

mat t er fron1accunu on t he ttomof the
PRSI EPIRTt [hpfo {ﬁﬁve REdpiopd e Freectos Pﬁﬁlﬁﬁwﬁﬁm&ﬁ separate
A SO GHBPER Fulpd SEGHEPTOC VR e ) Lpesel 6 0ot svent
concentric flow reducers or nozzles 28a coupled to
af (g Prate T e PG CORBIELIFR spseful 1) bprgen 2pnticatigRyinggleng large
coupl ed to respective tube nenbers 28c, which finally
dignster eQipIeaTRIddarpEEqbERe VRl TRAttSE SSufR ppaite fxadimjeptions may be
cross nenber 28d is connected to a screw coupling
ufikiged dir lienand of igraddifien tejthagjnie¢ier assembbt ZSrshawasnd ?isﬂ‘?qﬁiéierem
upper end of the inflow conduit 24a. Nozzles need not
be cBishtead pragenisiel flesichart dapicting fhe cgole Bregss obilhs inggption
in shape and size to suit Eartlcular applications. In
operptiat thervedteantigtlisvsighed eiethoppighi ang water apdsplzobratiose
di sposed at an included angle A of about 22.5 degrees
aeingtical)detemhingEbyothp 8ECregntrad mehwsgbeod. The epravmsijptesaebuat of
an included angle B of about 45 degrees (Fig. 5D), to
veure ginceb) tahd scdgrnt ok ohis tlzen dntrriduéedgnta dhe ioteriof oftieevessel based on
injectors to facilitate the digestion reaction.
i weghtablellytiormmede by fhe PLGtoBirotayeabe Water ie typicallsadded at the rate
particul ar applications. As shown in Fig. 5A the
off Bd% Gwited a1 diRtic tisé dy celghy eni myy isciddehin ofter ampwntt @rordBg to the
extends into and, in a coaxial fashion, extends
rétpivamenty of puiridniin 1dal @amouiit§ hralvy s of wiatte. 28 alkahifik added 8t the

predetermined concentration based on the tissue weight. This is typically equivalent to a
solution of 50% NaOH added by weight at aratio of 15 to 20% of the total tissue weight. The
heating means 30 (Fig. 1) then heats the vessel interior (box d) to the digestion cycle
temperature while closing the vent 34 (box e). System 10 then maintains that elevated
temperature for a predetermined duration (box f) as calculated by the PLC control means

based on the weight of the waste matter placed in the vessel for digestion. The system
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WD 2004/ 091820 PCT/ US2003/ 031184 conduit 24a is
smaller in dianmeter than outfl ow conduit 24b such that

w0 b@4mopseous interior contents of the vessel RQI/DS2003/031184
drain downwardly into Outf|OMICOHduit 24b as shown by
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d b f d t th t
tE eﬁl@f) 'élmgcg Sura 11 dlscl;'lup?jseec 0\960 ;ﬂ(f){%rgerelfer %g, A }gr%?rlaict? ﬁé‘f& factor is
| terlor of the vessd

gﬁﬁﬁdgfg %e gﬁi?é%‘tcglb‘ﬁ o H%ihig'%% it %e{ltt%?per%rg I;}o accommo&a%e differences

f t. ful l
S5 A0 Prigr Py o8 S ERPRRs e e SR8 B vol U
\S/talslt %f%td te Eyqtqrg gg%flgtg El'lqrq%g%yf: %gﬁler? Jdgeel%%@o‘fgﬁt}r%ﬁg Icoohng water

8 sho and descri bed here

DT BREH & G ¥R Bahr CEPRG A SR ﬁi@%owt 20c to
this |nvent|on eration, the waste matter

gt hrtam BRIt R ﬂWe‘fe@%‘Fi) nigaigr (}98{‘ &) Hitceatiyss gnti} g jndsgnal pressure
automatically determ ned by the PLC caontrol nmeans (box

vghin thy @esafiﬁ?aab?su aRpw a&ﬁ%ﬁ@mﬂcaﬁﬁesswa{]@rl 3(lgRaseals/dhd pounds per
solvent (box c¢) is then introduced into the interior

sgiare eh (Sl ethotn ded roAnS Phesreh BRPTERITEAIEE POFRISHitEe Which
by the PLC control neans. Water is typically added at

medaeureseRressuig fab@ok Mhettnepphers. A the sgtra 15¢oqled grficielyy the vessel
may be added in other anmounts according to the

iy diginied tontbnsesvenfsapitary i B bY Bagonird meens epaaing fsegnict (box h)
waste. The alkali is added at the predeterm ned

apd Arentaletdl dhoxia sedrainrihe Ianid Gontents figel yikin theregse] imterior down to
typically equivalent to a solution of 50% NaOH added

apyedeigined pemtaatvetictopagit diin vajve4ots olosqd{box Divdiile flughdngewater is
wei ght. The heating nmeans 30 (Fig. 1) then heats the

comigsied td ntistrodoced( tb dhusltithe tvesstlhateniirgest §) omtikcthe fngerior is preferably
tenperature while closing the vent 34 (box e). System

abGutthhi fullreArthatipomt trthe cyelep thatvestel itteripras givayed Withrrirging liquid and
predeterm ned duration (box f) as calculated by the

R ©oncataradireniaged shrough the injectors 28 for a predetermined time before the drain

is again opened to rinse away any residual materials remaining within the interior of the
vessel (boxes 1 and m). The drain is then closed again (box n) and the vessel partially filled
again and a final heated rinse cycle is then carried out (boxes o, p, and q). At this stage, the

digestion and cooling cycle are complete and the vessel may be opened and the waste holding
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based on the weight of the waste matter placed in the
vessel for digestion. The system 19 WO 2004/ 091820
wERONANSRR0O3/ 031184 typically maintains the di pEFUSIN3/031184
tenperature at about 150 C (302 F) for about 3 hours,
&} rta&nelrf erioned %{u? %neﬁied.a Thﬁ(%ai?ﬁt?i b &AL ﬂﬁEl?repfaQ%d vthin the vessel

T
ropriate or t enper ature based on a

.th tical.ful]l di ' ' 16 h t 100

s oo it Hileatis R Al B offrf 100 S 01 1 e
f h 10.d | Si ' '
ror ’g 1% UM qbog%%rot%ﬁess%rﬁf‘i a g’lltetl]ll%d g ggﬁ%gﬁi% or Het&t%ﬁﬂﬁé FLYE fratter

in a ef nodyham-cs equati on

di scussed above. More. preferab r i

CTEE FERVOT T T PR o AP fRE, RSBy agents, by
ti.me at. a gjven tenperature.t C d ' :
SR O e G or e o SDTRIIE afl Bl BRE E fert
distrihutjaon, and_.the like...Next, the sys i

ST BB ISy ET T S8t GUbbrebr T Har oo By e the
water is admtted to the steamjacket interior 30

stPoHPh wat er supply 20 (Fig. 1) via conduit 20c to

| ower the tenperature.of the vessel interior,(hox q)..
This cont®hueP R4 a‘il??sdfeﬁ(fhé’?ﬁ%ﬁsgﬁiz@%‘? éoa&%ai%ﬂ%_%o%%lﬂ%
vessel reaches about atnospheric pressure (101.3

ki | opascal s/ 14%#pounds per square inch (PSI)), shown
as a reading of zero on the pressure gauge Qqr
transduce®) wWHPEHIE e sfeguatisy wHlap fhg Cg’ﬁ‘?ﬁi\féacﬁl‘.’lb"es sel 12;

at nosphere. Once the systemis cooled sufficiently, .

the vesselc) i slegrminiedempightel theweaste matighiepsiyed "%}P’ﬁ%lﬁi‘fld vessel
42) by the control neans opening the vent 34 étbox h)

and drain val \aad ganefagegweightiogtont dafarby ey of p ygieht transducer 18
contents fromw thin the vessel interior down to a
predet er m ned opuletto thetvestl @h point drain valve 41 is
closed (box j) while flushing water is continued to

be i ntrodided cotrdlingshe ensetigeefdhd sypiameinflading tsestviRg and

until the interior is preferably about half full. At

t hat poi nt i n dohsderipgthe weighboujms dast ginaratsd by thejvepight determining
sprayed with rinsing liquid and the contents are

ci rcul at ed t hripogtucdriig andetarmiming thappropriate amounts of water and
predeterm ned tinme before the drain is again opened

to rinse away salvwynttemirdduat inetheinieaibsoftamgsaal 1¥g wi t hin

the interior of the vessel (boxes 1 and n). The drain

i s then clebsedfiagdianminbgthedppmpdatt freounssd sltepandtsolybityo
filled

introduce into the interior of the vessel, initiating a vacuum on the vent of
the vessel to remove odors while introducing water within the vessel
interior in an amount determined by the PLC controller via water supply
20 and conduit 20a based on the weight output data, and introducing the
highly basic solvent into the interior of the vessel in an amount

determined by the PLC controller based on the weight output data;

21



again and a final heated rinse cycle is then carried

out (boxes o, p, and g). At this stage, the digestion
w@na4021820 Ng cycl e are conpl ete and the vessel PCEYS1963/031184

opened and the waste hol di ng 20 WD 2004/ 091820

PCT/ US2003/ 031184 _cont ai '

enpt y con(f)al né? q-1 e “0r2§ ace Y@Qﬁ ﬁt(ﬁg%bgg(gtgPEQQmm

interior r end‘? ﬂ%’v‘t@{‘]}/teqf ﬁ%eq{pg%%g%y(stg Jag‘lHekP §@%ﬁgﬂﬁe introduction

operation. Thig® pr esent

di geS_tI ng or é)?u al | Zg?ﬁ Sotnei‘nto 1r(13[er1 r%?ﬁqg%s%lng

organic tissu azar ous, hazar dous

or radioactive .a ents sub ect
to a Con?(éb| | &YX ggﬁﬁtgltﬁtg}éﬁvacrog%eg}tgl étﬂgy%sFe to ewgance emterac’uon
sw tabl e

t t I t
donvent | onal SEIcER s%}?eglﬁﬂﬂéi‘?e VPP Bt aicRigEmeans 28

conmprom ses the  steps of i di ng, a clo

Fenct | on Gbssepmtminggpnbe biskial Ol 1T EDBH g ont 4 wpon
nmeans; (b) receiving the waste matte wthint

closed reacti oW %té§‘§§Fllef§eS“(’Efy lﬁgﬂljvf"ﬂ qWéfh@ht

of the waste matter recejved within sal d vessel dal
generating weiteperayre pifhmdbg vessslreqphes plirstpregsiegpiped temperature;
transducer 18 coupled to the vessel 12; %}

control | iy tHv@atg)‘géhea\{epqgﬁn@fmrttﬁ§16§1§g§§t@ﬁ&]cy<f hiemaepiE and
receiving and considering the weight output data

gener at ed by trantpjaingthat gepepiedpifgpredeterpged dBtiong and
determ ning the appropriate anounts of water and

sol vent t@ i ntoookinecke infstier af s vesselefipiohe digestiprecypliedigerun by
12; (e) after determ ning the appropriate anmounts of

wat er and sol vietmdugiog cqoling wefercieon spplyt2Rdo haatieg mepns 39;

the vessel, initiating a vacuumon the vent of the

vessel t ok) enmperatuinsdsctuilaed ppanmgdieei 3 gthevelryearealipg mygsuum, to
t he vessel

remove any odorous gases from within the vessel throughout the
remainder of the post-digestion process;

O balancing the vacuum created by eductor 40, via vacuum balancer 46, to
prevent such vacuum from interfering with the draining of the vessel by
selectively admitting ambient air into the vessel interior during the
remainder of the post-digestion process;

(m)  opening drain valve 41 to drain the digested liquid portion of the vessel
contents and initiating a spray rinse by opening line 20a to remove any
remnants of the solvent solution from the solid waste remains within the

vessel interior;
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interior in an anount determ ned by the PLC controller
via water supply 20 and conduit 20a based on the
waowdogheiseut put data, and introducing the hi ghPgT/Ds®08031184
solvent into the interior of the vessel in an anount
det er i ned by fh ha HRE RN conti
out put dggé; ﬁ%$§%ﬁ%ﬁ%%$%ggg@%§é%7/%%%8%%?631184b (f)connue
heating the interior. of . I Sirfol W3 line 20 1l th
predeterm nedﬂ}eesﬁ%gpgﬁeu‘?gegfa 5@1%%3/5‘“&3 ofgl t he lﬁ%at%tﬁée °
means (steam j acket..30) af ' Ny th
wat er and aIk&?ﬁéggpuE%%%)%ﬁﬁgh@ﬁ%§P%%ggﬁg?aggwf gommnof °
vessel ; (g) mxi or

itati t 1 .
vossel ' to enndiecap e PP ah{ ek O BPRLER T otk e ine

and the tissue b f i tatli ' 8;
(h) contihuiﬁédP%”wﬁ%?g¥ﬂﬁﬁ%%ﬁgkgoFk%#ﬁghghgggggﬁr%y

f t 34 dnitiati f ; i L |
o ol osing. + metoginge i R addifaflHERE b fifiaste

vessel reaches a first predeterm ned tenperature; (i)
heating the vég8¥ S interior to the digestion cycle

tenperature and naintai ning that tenperature for

pr edet er nfPhed CBeRE 4¢A valyy % tegfﬂ“? fﬁ?& H{l)ﬁlfkgal?q?ﬂdw nghe vessel
the vessel after the digestion cycle has run by

i ntroduci ng c&OMFHY water from supply 20 to heating
nmeans 30; (k)_q,erating educt.or 40 and_ ope ent

34, therely cra8magneiis sRaYFise by PIBgve” FISHe Ve any
gases fromw thin the vessel throughout the remainder

of the post - ditefeairipg FplysnbaRss selutomyirogythe slid Agnaise

vacuum created by eductor 40, via vacuum bal ancer 46,

to preved suwissingseainyalvedd wiilamepiadpnggrayiing 293pen and

drai ning of the vessel by selectively adm¢tting

anbi ent air i rpeningiwatedingdPd fopagain; whll gigresigl wikewater to

INn

approximately 15 cm (6 in.) above the bottom of the digestion container
60 and restarting the pump 26 to recirculate a rinse solution throughout
the solid waste remains for a second time;

) heating the second rinse solution to a predetermined temperature and
recirculating the second heated rinse solution for a predetermined time to
allow the solution to remove any entrained digestion solution from the
solid waste remains;

(s) opening drain valve 41 to allow the second heated rinsing solution to
drain;

® opening spray line 20a for a final rinse of the vessel interior and solid

waste remains while maintaining drain valve 41 open; and
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remai nder of the post-digestion process; (nm opening
drain valve 41 to drain the digested |iquid portion of

WO bw4pessel contents and initiating a spray rPCEES1993/031184
opening line 20a to renove any remmants of the

sol vent ut| [
the “vesal] U Bk SR 2020 SRt o FRRARIRINiR L liquid

PCT/ USZOO?)/ Os]cglgent C(frhle %)Sg%%ﬂgrﬂd n Val ve 41 V\’hl l e

mai nt ai ni ng spray |ne a open’to continue the spray

rins e Vi ﬂ(e)s pr %X]Qﬁ o e%?% ’theq{adl 6%?%'\1@&31%& Feqnoglhg the %@gte t@nains

refi wat er to appr oxi mat
(6 |n.) above he bott o
60 and restaré¥ Ryhy pram rgk%%H%Q§nh§€%?§0u ﬁm, (gﬂgﬁﬁggyge

sol ution throu t soli.d waste renalns V|a | oop
24 for a pred@?@ﬁﬁ#‘ §%¥nmmn%o al l ow for additiona

val v l”ﬁql?i vy e e R TR TR e e R R of
"By Bere THic S%é%ab%?%qﬁﬁpg ﬁ@ﬁ%%ﬂ%vﬁ%f | e igenonan
| vent _rinse sol @t ion m t

P Shans bl el (e DD e e ROBP e gV Eb PRy (iThducton by

20a gpen_and opening water line 20d to, again, refil
therpdkalipgSlItioRi t h water to approximately 15 cm (6 in.)
above the bottom of the digestion container
oot 6 ETeREORH Sopig S ol TGRiT LIPS CReA PR t%ﬂﬁ'm el
t hroughout the solid waste remains for a second t

Watp refeaing Rgerereoved SOHGR SePHaY SBPLRg Bt thewy) arranged on the Vertcal

predeterm ned tenperature and
side of the vessel. This feature allows the vessel to be positioned in such a configuration that

the primary opening may be located within a contaminated portion of the facility, while the
remaining portions of the system are located within a clean portion of the facility. This
would allow contaminated materials to be processed and sterilized, then for the sterile solid
waste remains to be removed from the secondary opening as sterile remains into a clean area
for final disposal. Thereafter, the secondary opening would be sealed prior to the opening of
the primary opening for the loading of waste for another processing cycle. Such a
configuration is referred to as “dirty side feed/clean side removal.” Such an embodiment
would alter step (u) above to read as follows:
() finally, opening the vessel and removing the solid waste remains from
the secondary opening for disposal in a sanitary landfill or for usage as
solid fertilizer material, then closing and re-sealing the secondary

opening prior to opening the primary opening for the loading of new
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recircul ating the second heated rinse solution for a

predetermned tine to allow the solution to renove
wa@eop4evse@i ned di gestion solution fromthe soPCTHUSHSI/@31184

remains; (s) opening drain valve 41 to allow the

second heated x| %E"rllag i lst%% u§ur'b?eﬂlsléen‘9<6}fcfje; ﬁ‘g&em(tﬁe)qn%pﬁﬁg 488 or lid

spray line 208 % I'na vesse

rain val ve 43 ERE RS RS R R e

i sconti nue ¢ REnpiee VR SR Howa PRaitfitlytos oo sice
(i o 15 Seet Bkl etPinbl e T et P UE S motrod

fromthe primary opening for disposal in a sanitar
Ofﬂﬁﬁﬁppwlgﬁ'for usage as solid fertilizer nateriaY.

It should he noted that the fill |evels discussed

aboveX¥# e BB npdi fied as a function of waste materi al

| oad_size, with larger | oads requirring higher fill, .

| evePEor i el vasist dath, f@h@@gwlegmnaali Areshbp e HfRetious o
such that the waste material is conpletely subnerged
hpgsrdoup ageats; Big ligyof theryessg) ik slopsddn Stelo; geo” s 1oad sealonbhp lid is
above, an additional feature of the closed vessel is

then capnedwnd e vege flled et easicanaticn® thodesaed whve dPricebiva the
secondary openin §not shown) arranged on the vertical
leadgbowd be tdeagba®e pt thy psselisccapagite (W Waishd) bl @otlsaers dhantl weight
be positioned in such a configuration that the

cppactnoftho pesadlnig wwhagh daee the ssteatiwill noh pperate aushihe piagest eight must
portion of the facility, while the remaining portions
befremdved.s Jhe eayseh tid iy themelestd wid decyred EheddC prantrollesris ipn actvated
the facility. This would allow contam nated material s

t¢ oitipee the digesograrns bytfestidefermaiding thvereighs of theevaste epatterewithin the
solid

vessel. The digestion cycle is then initiated whereby water is preferably added at the rate of

60% water to 40% tissue by weight, alkali is added at thepredetermined concentration based
on the tissue weight. Such concentration is normally equivalent to a solution of 50% NaOH
added by weight at a ratio of 15 to 20% of the total tissue weight.

The heating step is then initiated to raise the temperature of the interior of the vessel
to the predetermined first digestive cycle temperature for a predetermined duration to
completely digest the carcasses. In a preferred mode, the cycle holds the digestion
temperature to at least 110°C, preferably about 130°C, and most preferred about 150°C. At
150°C, the digestion cycle is normally about 3 hours in duration.

Once the digestive cycle is complete, the PLC control means initiates the cooling

cycle, utilizing cold water flushed through the sleeve jacket 30 of the vessel. Once the vessel

25



waste remains to be renoved fromthe secondary opening

as sterile remains into a clean area for fina
waele@poswke Thereafter, the secondary openi ng wWecl/tiSive3/031184

sealed prior to the opening of the primary opening

h%ﬁcéoeiegesu%ﬁ%%?lély %eox}cessve\z? R .td?ah];e(arto %@%E\D ,(r) thgl{s %ﬁfliﬁritrgﬁléefﬂﬁ%thecold

; configuration is referred
d/ i d [ " h di . .
g 89 Bt o VB Pl SR B Rer TR ARALy st fhain and s
i. t [ d i,ng, th i . )
S ocgﬁiiﬂﬂ% SPF‘glPﬁY ﬁ?saaeg 1%‘23??‘6 o g{%\r/ IgE H (ft ﬁlgse? g}elvgslsé\%g Eshgfl dlral;]neg and it

sanitary landfill_ or for u e as solid ferti.lize

chiioes Ssed S Sopk St ismat ooy R it fieh EbiiHg A the systom
openi ng prior to openi the primary openi.ng for th

ST ey Be Be i im3 Ohe BTt e e URSt )
waste material for a subse vent cle,. wherein the

di rt ¥ thS QReraiI i Prstent gt ghe AR oE g 80P ligE GUFIG Vel ppyat that
are electrically inter|ocked to assure ¢o i ance .

p@in he ereged andithmasiagig basiet eBRYshAtA aw%ﬁhe{%ﬂ%et is then
clean side. Finally, set forth_belowis an exan%le of |
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operation in use. Exanple One Prior to filling the

preses sthepfhergoolingreyelg dgonmplete phgm fhe exgle g atsnighy %?raqXﬁPﬁl@a the

i nfectious or hazardous agents, the lid of the vesse
operater ghoaldl iniais thpespray ginse el for hghortslaeption arederali@beyt 40

is then opened and the vessel filled with waste

seqandse rAftey therfinatigpsdyria domplpignibe vessed sy & lopened prd the giggfe safely
shoul d be at | east 20% of the vessel's capacity (by
disppggdtof. but not nore than the weight capacity of the
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then cl osed and secured. The PLC controller is then
chehigaltvedte reduction dysamel 10 Her dibgisslly wdugreovesses dbjry diblygable waste
determining the weight of the waste matter within the
materials ranging up to about 25 pounds. The system 110 includes a closeable reaction

chamber or vessel 112 capable of containing a highly alkaline solvent solution and a volume
of waste matter (such as animal tissue or carcasses, regulated medical waste, contamination
on surgical instruments, and the like). Alternately, the hydrolyzable waste materials may be
organic contamination on medical instruments not specifically limited to surgical
instruments.

Preferably, a portion of the vessel 112 is defined by a double-walled structure. Also
preferably, the vessel interior 114 should be coated with an alkaline resistant material, such as
stainless steel or a ceramic material. More preferably, the vessel 112 is constructed from a

material capable of withstanding the combination of pH levels, temperatures, and presures it
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vessel. The digestion cycle is then initiated whereby
water is preferably added at the rate of 60% water to
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and the system shuts down while the drain is opened

ayglablege poe offsfisesisyillimtieiarit eri or of the vessel. If the

operator is present at the conpletion of the cooling

cycl dhe pysteny rtheraneluges atheectropisicontrdbler bifesist aaithd colmentional

wast e-carryi ng basket renoved and enptied. The basket
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cycle runs at night for exanple, the operator should
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preferably about 30 seconds. After the final spray is
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safely

an output signal to the controller 117 including such weight data. The transducer 118 is

normally preset such that the weight of the vessel 112 without contents equals zero weight.
The contents weight data may then be inputted to the electronic controller 117 for, based on
the weight output data, determining the appropriate amounts of water and solvent to introduce
into the interior of the vessel 112. In the case of smaller vessels 112 (having capacities, for
example, to digest from about 2 to about 20 pounds of waste material) a predetermined

amount of alkaline solvent (formulated to digest the maximum waste material load of the
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di sposed of. FIGs. 6A-6E illustrate another preferred
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al kal i ne sol vent and waste materials from escapi ng
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the vessel 112 is preferably capable of being cl osed
opérgtidrlaily eccgebioadd phritioned in thértohktoamaimidation with eattselel 2.
and pressures of the digestion cycle and prevent the
Niora gredaritentihe heater d2iLis ah olactof heitplas iphberemal @atact with the byse of the
carbon dioxide) into the vessel 112 interior and, nore
viessplor 1R aapdble, of pestingnite inteeonstapeset 11nad\festipesdptermined
exhausting of the contents of the vesse
temperature level after the introduction of water and solvent into the vessel interior 114.

Alternately, any convenient type of heater 130 may be used to heat the vessel 112, such as the
steam jacket described in the previous embodiment or any other heating means known to one
of ordinary skill in the art. Electricity is supplied to the heater 130 by a power supply 132 via
conduit 132a. Preferably, a temperature sensor 119 (such as a thermocouple or the like) is
positioned in thermal communication with the interior of the vessel 114 such that the
temperature of the interior of the vessel 114 may be continuously monitored or queried upon

demand. More preferably, the heater 130 and the temperature sensor 119 are both connected
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connected to the vessel 112, such as via conduit 120a.
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112 by m xing water and dry al kaline earth, alkal

dndidarg xkitlés theart. V@likalmagnmeticadtinex]3bas prefeared\ugititionondans h33 may

a highly alkaline solution. Alternately, a highly

iad ¥l anf €onvenient stirring means familiar to one of ordinary skill in the art to mix and

agitate the contents of the vessel interior 114. Such agitation enhances the interaction
between the highly alkaline solvent and the dissolving waste matter to keep the vessel
contents moving and to prevent waste matter from accumulating at the bottom of container
112. A further benefit of agitation is the reduction of digestion cycle time. Agitation of the
contents may be achieved by various means, including external mechanisms coupled to the

vessel 112, such as rocking or shaking assembly that physically moves the vessel 112. All
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solution may first be prepared and then added into the

vessel 112. FIG 6E illustrates the plunbing of the
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hydrolyzed, if desired.

In operation, once the contents of the vessel are drained after the digestion cycle
(heating and cooling), the interior of the vessel may be rinsed with cold water via water inlet
128 with the water outlet 148 open. After a few minutes, the water outlet 148 is closed to
allow the vessel 112 to begin to fill with water. The vessel 112 is now onsidered ready for

another hydrolysis cycle, and may be filled with waste for reduction. Once the vessel 112 is

30



thereafter is preferably closed by the electronic
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Preferably, the system 110 also includes a ventilation
sytienviegationdd campletgly ammesss thepraseguataial wohm tthresolvesiselution.
interior 114 when the vessel 112 is closed. A fluid
Referding bgald® FIGs. 3A-3C, such a container preferably includes a cylindrical article 60
defined by a steel mesh screen 62 having an upper rim portion 64, a lower rim portion 66, and
a lid 68 to enclose the waste tissue within the container 60. (While the preferred shape of the
container is cylindrical, other non-cylindrical shapes are suitable and should be considered as
being within the scope of this invention.) Attached to the lid 68 is preferably a handle 68a.
The container 60 is sized to fit within the interior of the vessel 114. As shown in Figures 3B

and 3C, both the lid 68 and the bottom of the container include the stainless steel mesh 62,

which is preferably constructed from stainless steel screen mesh having about 3 mm to about
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connects the vent 140 to a drain line 144. Preferably,
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enough such that the waste natter is covered) a
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added and conbined with the

degrees Celsius. However, for a given solvent pH or concentration, hydrolysis may be

achieved at lower temperatures (i.e., 90 degrees Celsius oreven lower) by increasing the
cycle time according to the Q10 Rule, as discussed above. The extent of digestion or
degradation of the waste matter may be increased by lengthening the amount of time the
waste matter is immersed in the solvent at the predetermined temperature, increasing the
temperature of the solvent and waste matter, adding a catalyst material, or some combination

of the above.
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water to forma highly al kaline solvent solution. The

contents are then agitated by the nmagnetic stirrer
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about 98 degrees Celsius for a predeterm' ned period
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aB QR4 DA 826 1BETdiiBAROB/ 34y 84vironment within the vessel interior 214 for the

controlled alkaline hydrolysis cycle to be carried out to completion as well as to prevent the
highly alkaline solvent and waste materials from escaping into the environment. Thus, the lid
or cover 216 of the vessel 212 is preferably capable of being closed tightly and sealed shut to
withstand the temperatures and pressures of the digestion cycle and prevent the inadvertent
introduction of atmosphere (particularly carbon dioxide) into the vessel 212 interior and,

more importantly, prevent the escape or inadvertent exhausting of the contents of the vessel
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6 nm (one-eighth (1/8) to one-quarter (1/4) inch)
screen nmesh. The |lid 68 may be rel easably secured to

wao b@4bodgo 61 of the container via conventi onal POEESNN3/031184
Handl e 68a may be equipped with an eyelet-1like

2%1&%&1?)1250%181‘9051)?% Vc?os%te o2 ﬁl@%&gl Qﬁh? b%gﬁhih\% c@ﬁ’ventlonal

Si ng ontalner |nto an sse
dnterior,,Afte
1t SR PR AR A Ral TR SRS 53 aBP SRR c1oBRS means
ves 112 ere vin the undi gested solid
EHE%?P§’?§§§|H? g%@ egcontalner go The net hod

T Rt T -
DU R PR PR BHR B kY gy e som 21
L T N e

maxi mum nmas i_mrer si ng .t he

caHan e H G CRFHGA GPuet oy Seiroie comteler 29 e
sol vent and the waste matter, —and %U¥OMAQ% 2 ‘ﬁ@
APHRINBING (15 TEASRAP HIGMEHE FaftFiaredsiiog avii e F9ss 2@; ardigr pegerating

form an aqueous solution with residual solid waste
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solvent for a predeterm ned | ength of tine cal cul ated
npinadly pessetrbshethatyheweiphted dieyresrekXlg Wiyt copierly sfwlyaeHpyeisht.
maxi mum mass of waste matter at a predeterm ned
Thp eorgnitnyeightdpamaay then be impusted fofhe Glectionic copteellst &k hichdgsed on
operating tenperature is between about 95 and about 98
theberpri gl Suipet data, deterrinioy the appropriaie eheuats of Yates grd golyest to introduce
concentration, hydrolysis may be achieved at | ower
inte pentatiorrod Qne(wessel 21290n thegresend s@alles ivepsels 2 B/davipg gapayitios, for
by increasing the cycle tine according to the QL0
eRurhdle, tadigekt Somsdeut 290 dv shouTHY pexndsref weste diatpeighi eynondionally, in
degradation of the waste matter may be increased by
thearagd dfdmigaryetsals, apmwdetrmadedtamuenttof elkalive soleentiforreplated to digest
i mersed in the solvent at the predeterm ned
fixedriyereaienits ©f whate me@sialigad) ey be ereferd farree with tigeamount of waste
sol vent and waste matter, adding a catalyst material,
n@iterBiOBEtoGhy MRk iAlindad @ffthd +evesehbIiV dn tlBPcase, the weight data may instead

be used to disable the system 210 if the maximum capacity of the vessel 212 is exceeded.
The system 210 further includes connecting a water supply 220 to the vessel 212,
such as via conduit 220a. The highly alkaline solvent is produced in the vessel 212 by
mixing water and dry alkaline earth, alkali hydroxides, or alkali metal oxides therewith to
form a highly alkaline solvent solution. Conduit 220a connects through valves 224 to water

inlet 226 and /or injector means 228 for introducing water into the vessel 212.
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post - di gesti on end product nmay then be directly
wale@poseb of t hrough conventional disposal neaPGT/US200$1031184
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susficientdhdumalomenes do beat e inierior REE Wesspled # & afret miedetsrmiged
such as a suitable stainless steel or a ceramc
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pressures it may be subjected to during a hydrolysis
stoqe jaakétalascribertin taesprexdersteaibndivenimylaay ptberdeatinggnesingkroya to one
steel. The vessel 212 is preferably capable of being
ofdramery skill inalie &i.r ti ght fashion to provide the
necessary environment within the vessel interior 214
f or Plerabtyatdnperante adosal A1 dsuck ds othysimogyeliepdsgioped in
carried out to conpletion as well as to prevent the
tHaigd1 | cymadulshtionewisothy eidrioa oftheastd 2hd twehitialt theftenpparature of the
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c&rﬁﬁlﬁhk&twnahgﬁ’el&%ﬂ@ Rortoll¥l 11€) suich tat é1b@rome £6atkol 2421 7 may
interior an

regulate the output of the heater 230 to maintain the temperature of the interior of the vessel
214 according to a predetermined or desired temperature profile.

The system 210 may also optionally include agitation means for circulating and
mixing solvent and partially dissolved waste matter. The system 210 may also preferably
include a vent 240, which is preferably disposed in the open state upon initiation of the cycle

and thereafter is preferably closed by the electronic controller 217 when the temperature
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nore inportantly, prevent the escape or inadvertent
exhausting of the contents of the vessel 33 WO

wQOe0981820 PCT/ US2003/ 031184 212 interior tBCT/US2003/031184
at nosphere. Such closure of the vessel 212 may be
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material), or, optionally, in the case of |arger

wies &by a dightyediediee silveatsdutivan tAliefatzlyk a consentséddadiiine solution
(fornmul ated to digest fixed increnents of waste
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Instead be used to disable the system 210 if the

tHEBXEEIILIN2C e tohtaits drbBeawd s ebouR 1P ddgseee Kelsime 6ut.a pledetermined
system 210 further includes connecting a water supply

pé2&d df@intehe ch@sisaly réhide thetasld naserial. altmoreke] 21222 an alldveed to
hi ghly al kaline solvent is produced in the vessel 212

b1, anitid NgeV@iter 248Nneosbyd aldkakd weteei ifttodudkl kiath ithe vessel 212.
hydr oxi des, or alkali netal oxides therewith to

The water outlet may be closed to allow rinse water to accumulate and rinse any remaining

solids. The water outlet 248 is then re-opened and the liquid contents of the vessel 212 are
allowed to drain. Thereafter, if desired or necessary, the water outlet 248 is closed for a
second time and the vessel 212 is allowed to again fill with water. Heat may then be applied
again to the vessel 212 to heat the liquid within the vessel to approximately 95° C (203° F),
whereupon an enhanced rinse is initiated. The time and temperature used in this post-

digestion heating stage may vary.
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forma highly al kaline solvent solution. Conduit 220a
connects through valves 224 to water inlet 226 and
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conveni ent type of furpace, or ter 23

boron gt mE e EdghonsLel PIOURE S8 nangtaﬂaﬂ?%rg%ﬁa% vl
descri bed in _the previous_ enbodi nent or an €

ieading g highlyrdkalingtivenh PEMngGAn amayniofRpsieinatier aymg pgmass less
art. Preferably, a tenperature sensor 19 such as
thameqrieaRsh ¢ it rpddgiermyinedimaxEpEy maps, IREsiRg the t@%\ﬂ tﬁ‘?’lsowem
with the interior of the vessel 214 such that the
widhm the antepias o thevegsel, heptiag fhssolyentapdthg awesle magisy a%%JIOWéng the
conti nuously nonitored or queried upon demand. Mre
\pastsfeatishloyrempinavithinthe polpeounil digested odwimermaqueeus selydep with
219 are both connected in electric conmnunication wth
resiéod sadidiveastsavatien| Preferaplly the giats maet rempiag {1y hp pd vent for a
controller 217 may regul ate the output of the heater
28R termined lengthiof time salcwlatod toasubstentiofly diseolyorp mpdegrrmpred prggimum
vessel 214 according to a predeterm ned or desired
thasspéwattemettquabd pledetermined operating temperature. Preferably, the

predetermined operating temperature is between about 95 and about 98 degrees Celsius. The
extent of digestion or degradation of the waste matter may be increased by lengthening the
amount of time the waste matter is immersed in the solvent at the predetermined temperature,
increasing the temperature of the solvent and waste matter, adding a catalyst material, or
some combination of the above. After cooling, the post-digestion end product may then be
directly disposed of through conventional disposal means, such as a sanitary sewer or landfill,

used as a fertilizing agent in land use applications, or the like. If preferred, the post-digestion
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The system 210 may al so optionally include agitation
means for circulating and m xing sol vent and

w@aootjogdsky di ssol ved waste matter. The syst em PADUSAY3/031184
al so preferably include a vent 240, which is

éeef ?e]yr abl ﬁﬁi:lqaes g‘%td(i’] 'ffﬁsﬁ%{?oﬂﬂ@ﬁsﬁ’tﬁﬁt@sﬂé RPeSdubidntitied ih@Aor of

erea I's preferably cl osed by

A SOy T B S
pgséﬁ ! e?o%%ggd%as% %q)%td%rp lAed first tenperature. A f | ui d

connects e vent 240 to a fluid drain

5ol LTRSS LD e s

11’5&1 lag gvSﬂE Py egséa}%lmgg at q}?d{hec n§ %?ci vat CﬁoMagh)% él?ﬁ@ %ﬁ{&?ﬁc&epéﬁmg
t d I th
. alﬂ% ch)%% rgf&thg?lltvg tlogs Beréa f e g‘ll %g%w:%ﬁam&fg] gn&(lﬁgcgtﬁ&lhons and
d I t.h f th d
e Bl S e AR P

outl et 248 open. After a few mnutes, the water outl et
248 is closed to allow the vessel 212 to begin to
fill wth water. The vessel 212 is now consi dered
ready for another hydrolysis cycle, and may be fill ed
with waste for reduction. Once the vessel 212 is
filled with a predeterm ned anount of water (at | east
enough such that the waste matter is covered) a
predeterm ned anount the highly al kaline powder is
added and conbined with the water to forma highly

al kal i ne solvent solution. Alternately, a concentrated
al kaline solution my be added to the water to yield
a highly al kaline solvent solution. The contents are
then agitated by a stirring nmeans, such as by punping
the highly al kaline solvent solution through the
vessel 212, and the contents are heated to about 98
degrees Celsius for a predetermned period of tine to
chem cally reduce the waste material. The vessel 212
is then allowed to cool, and the water outlet 248 is
opened and rinse water is introduced into the vesse
212. The water outlet may be closed to allow rinse
water to accunul ate and rinse any remaining
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solids. The water outlet 248 is then re-opened and the

liquid contents of the vessel 212 are allowed to
wale@in9isIhereafter, if desired or necessary, tPET/AL083/031184

outlet 248 is closed for a second tinme and the vesse
Vﬁl%.is allowed to again fill wth water. Heat may then

S 4Pplied again to the vessel 212 to heat the liquid
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formeg of médnk &r it@diics wdtamithinethd inteeided said aeswlésg predetermined
steel. The perforation is preferably defined as a
apbdtern of 6 nm (3/8 inch) holes fornmed through the

steel basket 260. After the waste reduction operation
has ¢Onp! gbaE for i@ deaRy Al Al caffbuntyithie tHediteior df oirt vesfel in a
the vessel 212, thereby renoving the undi gested solid
PREBEHSind AR t6 Gorttd ol WiventlshietigOmidai ner 260. The met hod

of using the system?210 is simlar to that of the
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el enents of providing a substantially
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the solvent and the waste matter, and allow ng the
waste matter to remain within the solvent until
di gested to form an aqueous solution with residua

sol i % Wa.StTﬁe ﬁg{egno s in Bfaﬁ%qrfﬁ}ﬁlacmﬁﬂlﬁin‘é@ﬁ e matter

remains int vent tor a predetermned | ength of

tinme éﬁ al CHlle% ?& ntﬁgiﬁl% %%Bﬁ@l&é @iltllleyvegé.e% Qbﬁlaﬁceathe interaction between
maxi m

predeter m ne

the alkali compound and the undesirable materials.

3. The system as in Claim 2 further comprising:
(2 means for venting the interior of the vessel, said venting means being operable to
be in the open state upon initiation of the cycle and to be closed by said controlling means when

the temperature within the vessel reaches a first predetermined level,
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mass of waste matter at a predeterm ned operating
tenperature. Preferably, the predeterm ned operating

wao eopesmeure i s between about 95 and about 98 PEQHUSME3/031184
Cel sius. The extent of digestion or degradation of
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A e

resultant waste product and the interior of the
dydagrle; ade system and method of this invention al so

substantially reduce the .amunt qof ..post-digestio .
ol | (Svespeant i BUbGH SELHaed] s tedian cenu b e el
has been described with preferred enbodi nents, those
YRy -ed in the art will understand that nodifications
and variations may be nmade without departing fromthe
scope of the inventions as set forth in the foll ow ng
claims. Such nodifications and variations are

consider edhe ystem agin frim 3 REhe FOPPERPSNd scope of the
appended clains. 38 WD 2004/091820, PCT/ US2003/ 031184
W clii m means forghpining.the ennteaisgiost tha fisgier Meaicvaisflzi ng
undesirable materials by subjecting them to a

cont s@fl heatingiraps beieg p@aﬂ‘éé kohspicheiptener of dhgssselip ggecopd)
means for receiving the undesirable materials, said .
mraletsinvinetyoyis damepehidivn fr 2 pregeiprmaned ukBen iy whidypggikepid cooling
reacti on vessel having an interior;

means lowers the temperature of the vessel interior to a third predetermined temperature

whereby the internal pressure within the vessel reaches about zero pounds per square inch, after
which point said water introduction means flushes the interior of the vessel and said control
means opens said venting means and said draining means drain the contents from within the
vessel interior down to a predetermined level, after which point said drain means closes while
the water introduction means continues to flush the vessel interior untilthe interior is partially
full, after which point the vessel interior is sprayed with a final rinsing liquid to rinse away

through the drain means any compounds remaining within the interior of the vessel.

5. The system as in Claim 3 wherein said rinsing liquid comprises water.
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(b) neans for controlling the al kaline hydrolysis
cycle of the system (c) neans for introducing water
waowdohiosisehe i nterior of said vessel in a predeP€r/nb1083031184
amount; (d) means for introducing an al kali conpound
W th N t Isnstte(:“nrl W9k (ﬁ];i S?lvﬁ?rgfx%glglco&gn&% m?ﬁ&g%égm ned
amount to tTorma solvent” solution; an ?e neans for
heating the interior of the vessel to a first
predeterm ned tenperature |evel after the
i ntroduction of water and al kali conpound into the
i nt e7.i or Tfe sytemuesgdaifot whereispidtundgsirshlé matsiials further comprises
substantially conpletely hydrol yze the undesirable
afigtabtidsad, hnmaddesed, aninfal earcass eptedal, huneanpiadaykr nhterislopagieiegical
solution is between about 12 and 14. 2. The system as
wiabte @rabmarhivhtic diehedi@ipisiranhergs. (f) nmeans for m xing
the contents of the vessel to enhance the interaction
between the alkali conpound and the undesirable
materials. 3. The systemas in Claim2 further
conpgi Si NMhe sy@m AE R SlainOI whersini udgesidisle imateinls 06mpfisel B@balming
vessel, said venting neans being operable to be in
abdis, Q&S contadfi@ntdPEthdgtis, hidinkGlastt agdne o yidrebiangeito be
cl osed by said controlling neans when the tenperature
wWithin the vessel reaches a first predeterm ned |evel;
39 WD 2004/091820 PCT/ US2003/031184 (h) neans for

cool bng tHg s hd BICIEHh $ R SSRImbaitifs agehe iludatdrdehyde,
hydrol ysis cycle has run by introducing a coolant to

oIR8 8€ nd phinol, TANS for creating a vacuumw thin the
Interior of 'said vessel; (j) neans for bal ancing the

vacuum created interior by said vacuum neans within
the vessel to prevent the vacuum existing wthin said

vessgh 1o Sdbk edinaid PRRMEE SEdARELombEMR coftpihided Sodium

operation of "the system by selectively admtting

HIARA0 R, | nto the vessel interior

11.  The system as in Claim 1 wherein said alkali compound comprises potassium

hydroxide, calcium oxide, ammonium hydroxide or magnesium hydroxide.

12.  The system as in Claim 1 wherein said undesirable materials comprises

contaminated surgical instruments.

13.  The system as in Claim 1 further comprising thermocouple means for monitoring

the temperature within the interior of the vessel.
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during cycle; and (k) nmeans to initiate a spray rinse
to rinse the digestive solution fromthe solid

WO e0viops20 4. The systemas in claim3 further PCT/US2003/031184
conpri si ng: (1) means for draining the contents from
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ssure. within the vessel re es

vl o ey e A oo S B BD G il dp RBHR Toop
i ntroduction nmeans flushes the interior of the vessel
CHREP8ES- d control neans opens said venting neans and
said draining nmeans drain the contents fromw thin the
vessel interior down to a predeterm ned Ievel after
whi ch point said drain neans cl oses wat er o e
i nt r bduct4d BEhAL ir diseting P"rﬂ?@galizglgf“faﬁg H‘wft‘ﬁf@m\%%sél@ ©steps o
interior untilthe nterlor artially full, after
whi cf®) p0|Rﬁ?V1‘il%a]@ﬂ§]§¥é]il<aPﬁls%l?’?”6B 1;35 sprayed with a

final rinsing liquid to rinse a ro rai,n
mean®) anymélﬁfﬁﬁﬁdﬁ‘éé”aﬁ%ﬁﬁﬁﬁll?f@ SW\A%HWM F(ﬁ]@w%g]t %?fg
the vessel. 5. The systemas in Cla ws? wher sai d
ri nsiohg IHeafinedaid biabhi alalingsefvent baﬂ%‘@d BERAT %@aﬁer toa
PCT/ US2003/ 031184 6. The systemas in Caim3 w
tewierttisoef aalvest ebrip Pl Lebr aive ﬁufﬁ?lent%%‘b%t%‘ﬁ]@hﬁh&%“ %ahde waste mater,
Claim1l wherein said undesirable materials further
wihonehy ¢ mizgure gomnTising biodegiedable mpkasials prkiold waHe @roRdcass
mat eri al, human cadaver material, pathol ogical waste,
or cont am' nati on on nedical | nstrumsnts 8. The system
as in Caim1l wherein undesirable materials conprises
embaléri ngTheageshidsof Glaimi 16 vestaimsrichhighly baginsohvsgblns 2 pH in the
anti neopl astic agents or mcrobial agents.
range of about 12 to about 14.

17. The method of claim 15 wherein said highly basic solvent comprises a mixture

of water and at least one alkali hydroxide.

18.  The method of Claim 15 wherein said waste matter comprises organic

contamination present on medical instruments.

19. The method of Claim 15 wherein said waste matter comprises animal carcass.
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9. The systemas in Claim8 wherein said enbal mng
agents include formal dehyde, gl utaral dehyde and

W@ b@no918200. The systemas in Caim1l wherein BEi/tisS2003/031184
al kal i conpound conprises sodi um hydroxi de (NaOH).
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Ca e o S A LR AR e LaGELR 58l rhime orsiing
| de, | ym hydr oxi d i um hydr oxi de. 12.

o HlstB T DR oo o mmanes um hydroxt de.

materials conprises contanm nated surgical
instrunents. 13. The systemas in Caim1l further
conpr.i sing thernocoupl e ans _f.or nmonitorin t he

t enper at uF Befpd %hedl“ﬁ@g i"vgfet% F’lag’Flglo? OI’FIH'?“\%EGS%WS 02'1 VO
2004/ 091820 PCT/ US2003/.031184 14.. Th stemas in
Ol ai () 1 BB D ORI TIOR8t Higb AR SO | on

means_conprises a | oop supply systemincl.udi ng conduit
mean®) a BISHFIBSPIEIRHIRY Wémé%waﬂ? Fraterigl g8 5?{8‘%?6}18}1&“

a supply source to the vessel via the conduit neansto
apeunt pf highly elkdingseliig aithe  vessel interior by way of

said agitation neans, and a thernocoupl e nmeans to ..

moni febr  [hseng seid pisdetemmyned ampunt ofihighly pikatne sPIVERt @réﬁiamalmersed
or neutralizing waste matter conprising the_steps of: |
wosiy mptetialiteli Feeparatyregfiayleast abort 998C vl ﬁ?éﬁgmﬁ sittficient fysubstantially

i mrersing said waste matter into said highly al kaline

digedt vadwvaiamhteriglnd (c) heating said highly alkaline

sol vent bath and said i mersed waste matter to a
tenperature of at |east about 90 C for a tine

sufficient to substantially digest said waste matter,

wher 2by dlheimthndeof a2l sihstpitbsairheesicigaiplia compaser gregnic

and solid waste is produced. 16. The nmethod of C aim
cdrfanmineticei adhsrimigdo Rirgldlyindbamients sud whevein lyzid tige py-putfcieni o destroy

infectious prions present on said surgical instruments.

23. A method for digesting or neutralizing hydrolyzable undesirable materials by
subjecting them to an alkaline hydrolysis cycle and generating a resultant suitable for
conventional sanitary disposal or land application, said method compromising the steps of:

(a) providing a closed reaction vessel coupled to a temperature controlling means;

(b) receiving a mass of undesirable materjals within said vessel, said mass of
undesirable materials being not greater than a predetermined maximum mass value;

(©) controlling the operation of the system, including considering the mass of
undesirable materials and determining the appropriate amounts of water and alkaline compound

to introduce into the interior of the vessel;
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range of about 12 to about 14. 17. The method of claim
15 wherein said highly basic solvent conprises a

worRoos9ks20 of water and at | east one al kali hydPORUS®N3/031184
18. The nmethod of Cl aim 15 wherein said waste matter

iC g g'tp (:;i i:s thrrsge%glc)g | éﬁlﬁ%?%%%ﬁ?# &%pglﬁlﬁs\%g‘[m V\ﬁg }ngéﬁﬁk gigglai vessel in
SOOI BOTHOSS D08 OO A 00, The method of Q aim

15 fyurther, conprising aqgitatir I.reul atin .

sti r@? ng HEHEEPH H’I‘Iﬁ?‘%’ﬁﬂ’giw %§ Sllqtslgr% © RN CE f)a“?‘éejsgl Jypn agrount
nmet hod for reducj waste material, conprising the
baspdppythe fnass qf ypdesiy %Pﬁ?q?gg’gl%pr edet ermi ned anount of

hi ghl y al kal i ne sol , A(b) i r.sing.a predeterm ned

armu(rﬁ{ ofafigaters (‘ﬁﬁfl‘i(eﬁ?’;?a i ﬁ% é{gsggbli‘t"e‘bogfoear %SWEIBPGI%WE a

of highly alkaljine solvent; and (c) heating said
dﬁ?@d@@i@ﬁlﬁt@d’foéiﬁfﬁﬂ"ﬁﬁfeb’fdlﬁwifhﬁﬁes&ﬁ?{z&l i ne sol vent and

said imrersed waste material to a tenp rlature of at

| eastheieip said Grstiemperatptsts 3 leaptpbow 3p fi?%?eé%te Sius.

tosubstantially digest said waste material. 22. The

met hod of Claim21 wherein said waste materi al

conprises organic contam nation adhering to surgical

i nst 24menths matepdas ér elamm 33 fugthey Goppriging dhefsteps &ht t o

destroy infectious prions present on_said surgical

i nst @imendusing steps () e (T dritisting a grgya ik tB¢ vent of the vessel to

neutralizing hydrol yzabl e undesirable materials by
resnelyp st ndors Whita filingsthe wistedil i ne hydrol ysis cycl e and

generating a resultant suitable for conventi onal

sani €@ry dirispetses ()omd (Bymixiap Pleicemento thesugpsgl eplger the

conprom sing the steps of. (a) providing a closed
inteactivh betweasthedkaiepipehdtand the wadgsieablst materialsont r ol | i ng

nmeans;

@) after step (g), cooling the interior of the vessel to a predetermined temperature

after the digestion cycle has run;

) after step (i), venting the interior of the vessel upon the vessel reaching a
predetermined second temperature and the pressure reaching about one (1) atmosphere;

(k) during step (j), creating a vacuum within the interior of the vessel to remove odor
from therewithin;

O during step (k), balancing the vacuum so created to prevent said vacuum from
interfering with the draining of the vessel;

(m)  after step (1), draining the liquid solution portion of the vessel contents from the

interior of the vessel; and
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(b) receiving a mass of undesirable materials within

sai d vessel, said mass of undesirable materials being
wmoio4gesad er than a predeterm ned maxi mum nasSPUHUSI®N3/031184

(c) controlling the operation of the system including

consi der i ﬁ[g{ S&ﬁ?zmga E’m o{he i Lfé}%?&* hebl %‘BB&MB%EQ@ réﬁﬁ%ng solution

det h1n| Feate anounts o ter and

al kal i ne co C o the interior of
regifjye %}Eé’@fswéﬁ"%ﬁﬁsé’%@ﬁ ‘%i’éf% 52003/ 031184  (d)

after step (c), introducing an al kali conpound w thin

the interior of said vessel in an anount based on t he

f d bl f t
rﬁtsf%sgumﬂﬁeSI r ras\% }11?154 ﬁ‘ét%?r %gg%mgipg S%gggf vessel
o TS PR SR T A e
the vessel interior to a fi %F e@P u%f for a ..

fillige shei vepreland peitatinmt GPBS%P]BH‘E}E PR aéWO UEdEHTe®
resultant; wherein said first t

enperature is.at .l east
o) 60 etTEis) DG e Hibsp oD o HoGFaRuien AEF TP alow
23 further conprising the ste s of . during steps .
theansespdition yo remAye 45 epFEed dgaien ﬁ?lvsﬁlft"ﬁ%i Wé‘){‘;‘g?ﬁst‘e iains of the

the vessel to renove waste odors while filling the
updssisadlle metprjalgard ng steps (e) and (f), mixing the
contents of the vessel to enhance the |nterac£|on
bet weBn t #fter sipik @) idrapasbeesngRqlufipnTiom dhedntpugs ofthe vessd.
materials; (i) after step (g), cooling the interior of

t he vessel to a predeterm ned tenperature after the

di gestion cycle has run; éj) after step (i), venti

the R6it er Tlrmethod dsén Gl d ﬁ&rﬁ@hcqnﬁéls%éléeeﬂtepr%fé‘éﬁnﬂéhearmse
predet erm ned second tenperature and the pressure
solatichduripgaizpefo)on®) (1) at nosphere; (k) during step

(j), creating a vacuumwithin the interior of the

vessel to renove odor

27.  The method as in Claim 25 further comprising the steps of:
63) after step (q), conducting a subsequent rinse of the interior of the vesselto
remove any solid waste remains from the undesirable materials; and

(s) during step (r), disposing of the resultant effluent by way of conventional means.

28. The method as in Claim 27 further comprising the step of:

® after step (s), opening the vessel and removing said solid waste remains for

disposal in a sanitary landfill or for usage as solid fertilizer.
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fromtherewithin; (1) during step (k), balancing the
vacuum so created to prevent said vacuum from

w0 paoa0dxseé Nng wi th the draining of the vessel; Poi/usfovz031184
step (1), draining the liquid solution portion of the

vess cont ent,s .f ' Y - '

14 v 2007 051836" G ististh S5 FE0 byl CLF RS pus e e

(nha rinsing the interior of the vessel to renove any
ahoy ‘'ning solution residue fromany solid remains of

the undesirable materials. 25. The nethod as in Caim
24 further conprising the steps of: (0) during step

(n),.closjng th r.ai ile cont.i,nuing t rinsi .
i Bhr €1 TR RA 0T PR e by R G e e
rinse solution thrqughout any solid sie.remains; (p)
Og‘f’%t%rrangta’éﬂ!i‘%I ?talgfyﬁ’@% 801 ﬂlﬁ?]i{%%a 11%%‘@%%?% Son for a
predeterm ned duration to allow the rinse solution to
renmove any entrai ned digestion solution fromany solid

waste remai ns of the  undesirabl terials; aqﬁgﬁgﬁﬁl
af t edl-st eprepsthodpf4laimg hee sSRTAYPtEBImge PBs ¢ ple
interior of the vessd. 26. The nethod as in Caim25
nfaterialsevompuoisgs miesdl tepls Wish exgamic ePniHBAMIHHCICHROY | nse
solution during steps (0) or (p). 27. The nmethod as in
Claim25 further conprising the steps of: (r) after
step (q), conducting a subsequent rinse of the

i nt ept.or e méthod/efSHant 23 wireerimsedd pmdeteoliied mess pleundesirable
remains fromthe undesirable materials; and (s) during

nS@R1s(donpriddsREMidAly Sdntdnlifatéesudita Mstrefbtsient by way
of conventional neans.  28. The nethod as in Caim 27

further conprising the step of. (t) after step (s),
opening the vessel and renoving said solid waste
remakfs fPfe method of Claim 23 wherein said predetermined mass of undesirable

materials comprises animal parts.

34.  The method of Claim 23 wherein said alkali compound and water are

introduced based on the predetermined maximum mass value of undesirable materials.

35. The method of Claim 23 wherein the predetermined maximum mass value is

about 5 kilograms.

36. The method of Claim 23 wherein the predetermined mass of undesirable materials is

selected from organophosphate pesticides, nerve gas, nitric esters, aromatic nitro-compounds,
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di sposal in a sanitary landfill or for usage as solid

fertilizer. 45 WD 2004/091820 PCT/ US2003/031184 29.
wab@4nesbod of C aim 23 wherein said highly baR¢TUS2003/031184

soI vent has a pH of at |east about 13. 30. The nethod

| 23 wh
P SR D3R A .
kal j th
b?f%anﬁféxlc%lﬁo‘”samﬂ g L A ST T ﬁlﬂ?asﬁ%?mls

undesirable materials conprises netal tools with
organi c contam nants thereupon. 32. The nethod of

d 23 wh d 1 ned
un ggg} r ab‘f gl%rlﬁsé?cga sﬁ@g 8e 5 thrzréggrlx?aste st 1§c<§r ?alld waste matter including
t t ed
SO A 12 S Ll AR e T AL G, i
d bl I 34. Th
infeRePEBHS %r%n”q”%né%?f%ﬁw%? e T

water are |ntroduced on the predeterm ned
maxi mum ri@ss PEPV %ﬁh‘ g"ilhrnﬁﬁ?‘é “Yraterials. 35. The

nmet hod of C ai.m 23 V\/nerelnthe prede . maxi mum

mass val u® i s MEKEHE sgd Wa?tﬁﬁ?ﬁwto%éﬁﬁ?é ﬁ%i“ﬁégl > and

Cl aim 23 wherein the predeterm ned ma f und si rabl

mat eri al s s bsgingspid lghb’&%a%‘?eggﬁ]’{slﬂﬁﬂiﬁﬂ‘fg ersed wists mafer to a
pesticides, nerve gas, nitric esters, aronmm

ni t r 0- conpoundgmperalige Wt 28 4PYs ?@Q@r?ﬁ@?ﬁﬂg@@@éf’b@ﬁ%ﬂlfﬁmm
chenot her apeutic agents, alkylati ng agents
anti bi otics, pp digestsaidhyfeolyza %]F ]e)ﬂg‘ﬁébya Stenle solution
bacterlologlcal t oxi ns, non-protein toxins,

venoms, plant C@mpg@m@-tog%@o%ra)dgm@mqegals @YICOW‘IH@E ft5ele solid

for digesting or neutralizing waste matter, said waste
mat t er i ncl udiwagte free of said infectious agents is produced.

38.  The method of claim 37 wherein the waste matter is present on metal instruments

and wherein the sterile solution is free of infectious prions.

39.  An apparatus for chemically reducing waste, comprising:
a substantially alkaline-resistant vessel having a temperature;
a heater in thermal communication with the vessel;
stirring means for agitating the contents of the substantially alkalineresistant
vessel;
a water inlet valve operationally connected to the vessel;

a water outlet valve operationally connected to the vessel;
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hazar dous or bi ohazardous agents or regul ated nedi ca
waste containing infectious agents, said infectious
wa@g@ansgiseonpri si ng hydrol yzabl e materi al, sai dPeeUR03/031184
conprising the steps of: (a) providing a highly
al kal'i ne_sol v b E%m%%ﬁmﬂ bl
sai d hi gﬁ? pﬁ’fa%éﬁ?e& O)rg ”ﬁ\}gﬁfﬂo%aiﬁéﬁg ating sai d nd
thhI al kal i he sol vent and said i mersed waste matter
ﬂ%@ﬁ%ﬂ“?@ﬂ%@?g ure of at |east about 90 degrees Cel sius
and for a tinme sufficient oY haRd o th
mat eri al a0 %ﬁg{pgj&?oxétro recroPJFec{eg %?ﬁt’c coﬁﬁ{uqlcgﬁlo% tQJc 1,-to the

I'on  conprising
non- tOXIC bi ode bl. e erla S_.an
i
roduced. 38, The netho
ﬁat ter i gvhﬁwglstg?ﬁlec&qmﬁg?%o l?rﬁ%ﬁaatﬁé 0, man%al 1S tﬁllv\}]egie ‘?J & the

the sterile solution |nfect|o rions. 39.
subaipfinF 196 TBIOLYS %Jafwaklyeﬁa@f%a%%%és yat.
conprising: a substantially al kaline-resistant vesse

having a tenperature; a heater in thernal
conmuni cation with the ve

. st . .
agi t4% i nghe ﬁ@)a@@ﬁtf@qﬁhgmgflgrtrﬁ cglg legt%tg :qf agﬁa@nﬁlrt{l&rcompnsmg a

 kal t ant |
i ikl Py EGRAEDEL G PR g el ISR Sy

val ve operationally connected to the vessel 47 WO

2004/ 091820 PCT/ US2003/031184 a tenperature sensor
p03|t|oned to nmeasure the tenperature qf hﬁ Land
substlant i Bielapparafisaficlaine4¢ whereip g suksiatially.alkgfnoresistant vessel an
el ectronic controller connected in electric
fredighlynilkding suiventbatiae Metained atadempraaturgghhopt ¥ degreps (elsius.

to the water inlet valve, to the water outlet valve,

and to the tenperature sensor;

42.  The apparatus of claim 40 wherein the substantially alkaline-resistant vessel and
the highly alkaline solvent bath are maintained below a maximum temperafure of100 degrees

Celsius.

43.  The apparatus of claim 39 wherein the substantially alkaline-resistant vessel has

a maximum load capacity of about 5 kilograms.

44.  The apparatus of claim 43 further comprising a weight sensor operationally

connected to the substantially alkaline-resistant vessel and electrically connected to the

electronic controller, wherein the electronic controller is adapted to disable the heater and
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wherein the electronic controller is adapted to

mai ntains the tenperature of the substantially
wa@bdoalodaseo r esi st ant vessel substantially at a PCT/US2003/031184

predet erm ned val ue. 40. The apparatus for chemcally

reduci.ng waste. aim.3 | . .S
L D T S e S B
S bstaq%iaLI alraline-resistant vessel . 41. The

m%%%ﬁ?ﬁ? @%ﬁ£@ﬂ¥§W%4o wherein the substantially
al kal i ne-resi stant vessel and the highly alkaline

sol vent bath are nmaintained at a tenperature of about
97 degre Cel si us, arat u

wher@: ' THe TR 2R TR T e e aar B 2l drronine

and the highly al kaline solve bath are mai nt aj he
AT AN S S B DR S DL
43. The apparatus of claim 39 wherein the . o
chgise] BMCDRH Py BMEATHRRES] D6 PO SBEr SRrEgon sl SaReR T
| oad capacity of about 5 kilogranms. 44. The apparatus
the pess¢l dorrptzosiuging # FRYanE B Yeesthg a wei ght sensor
operationally connected to the substantially
al kal i ne-resi stant vessel and electrically connected
to the electronic controller, wherein the electronic
cont4bol | dhepppazmsed elgim 3 wiesenihe bt ihdeHG and 48 WO
2004/ 091820 PCT/ US2003/031184 magnetic stirrer if the
wei ght of the substantially al kaline-resistant vesse
exceeds a predeterm ned maxi mum val ue. 45. The i
appatTat usThefapparatineftrin 3P mvhereincBerpiriag pgans Tudher FPBRTSE A
conduit extending fromwthin the alkaline resistant
snhetesidlly aticliopresislenienagyeticstip ves agapiedts bepesipesd githimige vessel
the chem cal reduction of organic matter therein;, and
aml CoegrEtit stirsdrwdaptadde ataduseal oiptingmagnetie deidivithimthe yergel capable
vessel for introducing a coolant to the vessel. 46.
of$penréppamagnetic etfr red posrtioBéd theremei n t he heater is
el ectric. 47. The apparatus of claim 39 wherein the
stirring neans further conprise a

)

48.  An apparatus for chemically reducing waste, comprising:
a substantially alkaline-resistant vessel,
a heater operationally connected to the vessel;
a fluid inlet formed in the vessel;
a fluid outlet formed in the vessel;
a temperature sensor positioned in the vessel;
an electronic controller in electric communication with the heater, with the fluid
inlet, with the fluid outlet, and with the temperature sensor; and

a substantially alkaline-resistant basket sized to fit within the vessel,
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substantially al kaline-resistant magnetic stir rod
adapted to be positioned within the vessel and a
wora@aeiseo stirrer adapted to produce a rotati nBCT/US2003/031184
magnetic field wthin the vessel capable of spinning
a magneti¢c stir ro 0Si ti Ehintéf 2 nA%m i
apparatugﬁﬂgpﬂ@ﬁéﬁgggfF§&?%%§%P%%&aa?¥gfac%nﬁrlQFHEFm'ng
a substanti al kal.i.ne-r.esj vessel ; a heater
te%beé?t&f?iog?q%ﬂ“w %é?‘?ﬁse@?l%‘és ‘i"g}“’% gt“%gé%'sel; a fluid inlet
formed in the vessel; a fluid outlet forned in the
vessel ; a tenperature sensor positioned in the vessel;

an el ectronic contrqlleyr in electric.c i |
wi t H9¢ he THesRPaRts of g e eret B vessetisdted iR f 5 apout
outlet, and with the tenperature sensor; and a
3090 pundn 5 WISty al kal i ne-resi stant basket sized to fit
within the vessel; 49 WD 2004/091820
PCT/ US2003/ 031184 -wherein the electronic controller
is adapted to maintain a maxinyum oper at.i t enper at ur
of Mout ToyampegRi et & TR PAIFG e beohgs b ffout
apparatus of claim48 wherein the vessel is adapted to
2009 mowida ofiast about 3000 pounds of waste. 50. The
apparatus of claim48 wherein the vessel is adapted to
contain up to about 2000 pounds of waste. 51. The
apparatus of claim48 wherein the vessel is adapted: t

contdi n Upe eepagaisof claimm@]g vespeligadapied fggontain up to about

1000 pounds of waste.
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