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of infectious, biohazardous, or radioactive waste.
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government al regul atory agenci es have becone

i ncreasingly concerned with the adequacy of existing

cl eani ng and di sposal nethods. It has been discovered
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prokaryotes, or infective proteins (prions) do in

fact survive standard autocl aving procedures. Thus,
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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
pathologiml tissues, anirnal tissues, cadavers, blood and other bo&ily fluids, disposable
‘matter exposed to blood, and other potentially infectidus or dangerous body fluids of patiens
or apimals. Such waste is classified in the United States as “regulated medical waste™
" (RMW) undor stato rogulations, and must be disposed of in sirict compliance with the
applicable governmental regulations. - | |




animals, it is comon to introduce dyes, toxic

chem cals, or infectious agents into the test
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infectious or hazardous waste material, thus requiring disposal in accordance with the
applicable governmental regulations.

Moreover, it is common today forlhealth care organizations fo 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



radi oi sotopes are classified as LLRW Because state

and federal guidelines regulate the disposal of LLRW
speci al precautions nmust be followed in their

di sposal. Currently, the two nethods conmmonly used in
di sposing of this type of waste are incineration and
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agency. Additionally, firture increases in the requirements for incinerator designs and fimction
under clean air regulations put in doubt the continued availability of incineration as a practical
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



waste by this nmethod; it is disproportionately costly
for animal carcasses containing |ow | evel radioactive
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carried out with alkaline solvents. It is even further
disclosed in U S. Patent No. 5,332,532 to Drs. Kaye
and Weber, which patent is conmonly owned by the
assi gnee of the present application, that such
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SUMMARY OF THE INVENTION

In one aspect, there is provided a system for digesting or neutralizing undesirable

- ‘materials by subjecting them to a controlled alkaline hydrolysis cycle, comprising: (a) means

for receiving the undesirable materials, said receiving means being capable of forming a
closed reaction vessel having an interior; (b) means for determining the pH and temperature
of the system; (c¢) means for introducing water within the interior of said vessel in a
predetermined amount ; {(d) means for introducing an alkali compound within the interior of

said vessel in a predetermined amount to form a solvent solution; (e) means for heating
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operation of the sy
air inig\the yasgel interior during cycle through a vacuum breaker; and (i) initiating a spray rinse

to rinse the digestive solution from the solid remains.

In yet another aspect, there is provided 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
comprising the steps of : (a) providing a closed reaction vessel coupled to a temperature
controlling means; (b) receiving a mass of undesirable materials within said vessel, said mass of
undesirable materials being not greater than a predetermined maximum mass value; (c) 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; (d) after step (c}, introducing an alkali compound within the
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air into the vessel interior during cycle through a
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ERIEF DESCRIPTION OF THE DRAWINGS

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

embodmlent of the invention;

Flgm:e 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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interfering with the draining of the vessel; (nm) after
step (1), draining the liquid solution portion of the
vessel contents fromthe interior of the vessel; and
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conpost, or other cellulosic naterial. Disclosed

heweptenf s an i nproved system nethod and apparatus for

di sposi ng of hydrolyzable waste matter. Rel ated

obj ectEEEHSALG A om diest and sidenlevptions eampectivielyeofiaivosselwhdniber
arent fromthe follow ng description. BRI EF

B%ge%?ﬂgﬁ e spppdmpsriahiia@ts syt FygnEonfos recelying epdspring vaste
o P R e o B SR Bt L on: "R qure 2 15 a
curr ene EEBb SR AU AR ot o BB B o st Ehocs
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accor tigagh HA07Caré iop,Side 8AHRE b1RRbns A spbdifel? bESRLe! chamber
invention for receiving and storing the waste matter
Wadetriling tohwehivissisbedimed afihepredeifidiciidh. duri ng t he

di gestion cycle; 6a WO 2004/091820 PCT/ US2003/ 031184
Fi gur gk Brioyplumbinglol@trivaicchesbiit\of the embodfmedt dfFighite 7A-7C.
vacuum bal ancer devi ce provided

DETAILED DESCRIPYION 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 fissue, 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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by the invention; Figures 4B and 4C show t he vacuum
bal ancer of Fig. 4A in its open and cl osed states,
respectively; Figures 5A-5D show various views of
agitating injector neans provided by this invention;
Fi gures 6A-6C are top, front and side el evations,

r @apedooree) ¥y, of a vessel chanber accordi n%&r%s@oosmsnsa;
second enbodi ment of the present invention for

regek vi and or i tter therewithin durin

1 Bt Rlach o opp i Pl e ot aguitions presety
ex L9 [ [ he enbodi nent of Fi gures
6A-6C ﬁgﬁggs_ |§E§°§¥%ﬁ%ﬁ%g schematic of the )

enbodi megdeRdd Jrig vaﬁﬁor@&in Gses the AL &lp%%d%.? a Mafabib & el,

side and end el evations, fespectively, a vesse

¢ hgretiding a JAGHHOANEHROsolvht, i pCih e PHRS HhatfR Dinta@ifng al2 %ndesimb]]e
present invention. Figure 7D is a plunbing/electrica

s C blememtsiwdthio thetsbleenewifticthsaerior 6ff theie@bl] IR8ting Aw 66vent and the waste
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Thi s

i nelfst puiallpwivgfhe westeanatiprss emaianithintt sobentfunil dizfs@d bi degraded,
and safely disposing of waste matter containing
untrerehyforming a sigala paneqys selitionand sterile solid Wastes Thesxtentaf digestion or
limted tg _ani mal carcasses, aninmal tissue, organic .
mafsERragem of e gasie pHE B e incisised by diedfing the Fests nader pregys sabave

itri t d ti itro- ds,
A o T UL -
: tards, ,.nit tards, and
B B S 5000 s
b [ ' j -1t oxi h..
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S NAdfistred, tiPodl QigestiSIERIzP nByF hlso idcRilk rﬁﬁgg m&l offie YEMIR R dste

pl ant catechols, polyphenols, infectious,

bi poddie addiexifteridd 8t WRUS Thefdent A QBRI S V4t k&) S-
The system and nethod of this invention is 7 W

2 ot BBIBRYIcPBF AtSBOMT BésOBgedtd solid waste to be disposed of,

The inventors herein have determined that completeness of degradation/digestion (time
Vs. temperature carves) may be determined by measuring the rate of production of amino acids
as the digestion process proceeds. When that process reaches an asymptote, digestion is
considered complete.

In operation, when the operator is teady 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 inferior 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



desi gned and intended to conply with all federal,

state, and local |aws or regul ations presently in

exi stence applicable to the disposal of such waste.

The nethod of the invention conprises the steps of
providing a seal able vessel, providing a highly
alwkatdoneisgol vent, immersing the waste matterpermsionsosiiss
contai ning the undesirable elenents within t%e

sol W thin t interior af the vessel, heating the

= o1 1ot el Rerdf e Begn e e Yoo ity emipesrast

Atk bl tﬁ:ﬁg&i}iﬁ% !éhﬂnﬁefm‘ghﬁ%%%%%mgntil di gested or

degr aded, reby tormnga’steril e aqueous sol ution

and st efor 1he pisdsdf M&Jpﬁcaﬁ@f“lfg’ﬁfy%ﬁhin@ Eorflhy® Slsﬁﬁggg b )? solvent”

degradation of the waste matter nmay be Increa

t r emy innigdela 162 1MAS () 4R soRTRDS A HBET BB 00 Ean alkaline earth

at nosphere, by adding catal ytic agents to the sol vent
batristal hydrokide dy an dafigeroanttomndisl Beide. Plafraplg,Shis sobled SlokidBive @ B of at
product may then be directly disposed of through

c o ffe% phovoBaprefallyin dheirangeaf i3 o 14.sAcfpeams hdianifbdalinn lyawade
orﬂb% dfill, or even used as a fertilizing agent in

| a se?lsq Somenlyt koesyias cquptic spske of sedipm dydratd) ot petssiom hydroxide

di 1

[ ti n-sta al so_include rinsing or flushing
of KGR Seb. oAty kit 55205 RGRYRAF Pefifeine Rsioioris gfefeape. O le an
th o T andnef hod, of thi,s ipventjon
o1 e Bfon OB VPG SRL Koo g Yo o
SOk $hvnt Nl f,. Jhe inventor i n
ha%/&gﬂlde erm r?gté’gtﬁﬁglf.’%@%ﬁrp e cehr?lé%sm%f’m“mgydmmsde &ﬁf‘&i"ﬂsc’
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maybe determ ned by neasuring tie rate of production

of appifthtivds. 2% &EmpleT a RAGLISiEB A LR IVRL H5E ShsiR bPLEEEHS0 2.5 M

When that process reaches an asynptote, digestion Is

C onlstichar HeOK anopkeg beapplotimarsie 0.8%1 00% sodfihydrbiedeqROHeAhD in

is ready to dispose of the waste matter, such as

arvagl carcasses or remmins, for exanple, the waste

matter_is placed wwthin a holding container that is

t hen pPUE8diseHion, thhydrdyzsbipreateriashoyid be frameysed ine syffidibng athdudt

of tEe vessel is then secured b _mgg of conventiona
ﬁbfil qsteel.

| OS8Rl thet fhemateriat mayibe (egraded Qe ¢ie @sshripsiesess base to
. di ' hould b t | t 10%o0of th

R L s E e A L

6 Q6o BF antal) Srela Py Boxidlh Hitis L weigxt. 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 FhO 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




WD 2004/ 091820 PCT/ US2003/031184 the capacity of the
vessel. The digestion cycle is then initiated,
ultimately resulting in the waste natter being
conpletely imersed in the highly basic sol vent. For
t he pur poses of this application, a "highly alkaline

Sevo eundioe1f6 " hi ghly basic solvent” may inclydfsduodiniss
nDIar (ND aqueous solution of an al kali netal

) WY R B R e i s oo iy

shoiged N3e @ pH of at Ieast above 13, preferably in
t he rgnge of 13 to 14. An aqueous sol ution of sodium

hy dr oX ind@pretbaC R SRR YriteddIRNE oﬁm&msaaﬁe{pﬂl@wm

or sodi um hydrate) or potassium hydroxide
C OfiiBRRThaY bieh QMRerdS wildiES doferd Ok ASdinghe aaﬁ&aaﬁtwmw kfthe)

is preferred. Wiile an aqueous sol ution of NaOH or
KQiehdition ip banbiial in@drdetomidhitkinthe idedatedétsichichRintif i retiotl €This
(CaO -also commonly known as burnt line, calx or

c amt tiedlorej byreiply awmowing entimitipgl any)cpmlet e Gighly barlc S@vent has with
commonl y known as aqua ammoni a) or magnesi um hydr oxi de
artee gVt t abl e for some applications. An exanple

of a suitable highly basic solvent nmay consist of a

0.1 M f{afhesvent fhe reaghioq, W%ﬁf%@:ﬁﬁﬁm}n@z@rﬂnﬂn@wwsmdthe
4% 10%

g %&w%%f i:?%“ga o pRE B e

s%lngha%ﬂt he nma eltflf%vm “sotlem :Str aago Ic]ﬁrat %«ggﬁfe\égtgél

ORogkAbidr® GRS Sy th AR SR ahsmmmon ,gtrgﬁregssfs tQHJat thd Wivent,

di'gestion of the wast tter to co

P 3d b1} @Wludoc BIYEC. cgndacéﬁél@mauaﬁ ihQséerd FsdePlrlder

nmetal hydroxide to wet tissue weight A father

et s afospbérictphissirelaBd fe&wessnefi&cndﬁlﬁhﬁgmmo SfesfiGhimal tissue.
di ssolved in 900 liters of water added to 100
KiA prefemettanaode ipcludes lpating e edvenirio a ©petdurk bff abane BOKC foif a deabh of
-in 500 L | SO added to 500 kil ograns fresh or frozen
werbeubthrpg (3) bourspya progeirefiabont 3PS (onabow S Satmmspherosd it las bgen
as instruction as to how to conduct the nethod and

o g fhat the agic mlsof thepmedyaamics ontae €19 Ralelianglies tothis nyaation as well

nat@@ or S@ége ofczaléé%s%lg\éegg%%?%%one usi n% t&n%ﬁ
MRL&iok %%n&p@ac%%ﬂ]mgl cl%g(ea vesse?'écntaagees mf\c/;ﬁ,%ere%y 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

10



Is practiced. In order to assure degradation of al

i nfectious wastes, including prokaryotes, the 9 WO
2004/ 091820 PCT/ US2003/ 031154 highly basic sol vent
shoul d be heated to a tenperature of at |east about
90t, and preferably 110C to 150C It is preferable to

ahk®woldves26 €action to proceed in a closed refqﬁh} 31031184
vessel after the waste matter has been i nmeraad

wit:hin the. solvent Re i.ng the. unt  of. i l.abl e
N e T R A R e
t hgtddgal rate and stoichionmetry of the reaction. This
may be done by sinply renmoving or limting any contact
that t ORinkigthereddBohirte wildlaMRAH onRFRifiAiBblessit as: the temperature of
environment. In the event the reaction between the

Wethd solve iptessire S iBd re Sortssal the FhureGid WG ofihelwiskenaitdd] i@ iny
basi c solvent were allowed to proceed at its natura

r gthpsical size pfithe cabsees arwasiisses; bridgiglratio afreastetmatidr to thevelume of the
Therefore, it is advantageous to increase the reaction

r dighlvibesionient.t s thereaglionirate willvery.chedimy frat i@ veastpmegtter must remain

i ncrease the speed of the reaction process is to heat

t Aemersnd it solvers wiilk alsp xmy-y Hewsver.apgswiessof faa agipn rate Gl wagte
150C. Copducting the . reaction in seal. ed yessel_ under
i HE‘%@&’%"@@ remai sompletely mﬁrs&%mﬂw?smm SRibizedigad hydrolyzed.
r tion tinme needed .to.digest the.aninmal. tissye. A
oripiind B e Rl B Pl At B ey
:Eﬂﬁ&%?gﬁk%mﬁésﬁﬁﬁﬁt 150C for a duration of about

ree hours at a pressure of about 55 PSIG (or
about  GoBme RS 55 ks anirial 8% HRAR dide@bl) Grolofpad of bl debris
basic rule of thernodynam cs or the "QLO Rul'eé" applies
t Ofiénltbifaid. MU Rdi tR1R obdbiRbhsistsofblRA plasdiie)br BNAsY mhidrials that a lab
degrees Celsius rise in tenperature, the reaction rate
f euimbllvery bive ingesse, as welbes (eboin retnaikiing for Expernenial dn bupgidah e
cl osed vessel increases two-fold, thereby resulting in
t Proceduiesy sk asomgicil ipsisetinrg ghedud bt ofplestippripepei. rBatidiles such as
50% Such phenonmenon is based on the Arrhenius
e hesempvshincomerate fespdinedive Batprss. Jnge derilizedcsuchsaliddtemp are fleornot

f t0.1%to the sol vent, exanples bein
conléligered iome?iical waste in most jurisdictions. Thinptype of debris %ay offen be simply

disposed of as ordinary stexile 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 morganic component of iz 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 exiremely fiiabie.
Afier the biological waste matter has been digested within the solvent and the solid

debris removed, the solution may comprise a diluted concentration of radioactive isotopes that

11



sodium | auryl sulfate or deoxychol ate, may al so be
added to increase the rate of digestion, if desired.
It should al so be noted that addition of detergents to
t he solvent also has the added 10 WD 2004/091820

PCT/ US2003/ 031184 advant age of di spersing

novoseamaishd abl e |ipids, and aiding in the pepusionsnsiisd
sterilization of biological materials. Utimtely,

: . _ "y ; T 2l
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waste natter, i.e., the physical size of the

C 3pfila pHRShaRRs froMABi®ant nfoliticid 8REkdbWAE soliblel clcitth s, plgthents,
matter to the volune of the highly basic solvent. As

t REgatsegdr hloshok diy@rovatbbils, 46d igrgartideRidt deffeddifmin thd viecivahds@omally
matter nust remain imersed in the solvent will also

v aurithin séigtive ichody fiuidya Tlebhedyprodictstakesdanti@ltd fhose releated in tabt@mounts
waste matter should remain conpletely i mersed within

t Hemgatkingdaftoverand wasts gty afl icorargercial andrhpeseleld iitehgns. Thus, the
Al'lowi ng the waste matter to remain w_thin the sol vent

u piption gontaing corgqunds thataps nenriegic gidiare bigdegsrdahls by baglyig
mpre_sterile sol ution. ce the waste matter such a
e LR e
debri of t.en main. The fi.rst type qf. debris, .

cons! Sieg Bkl e gal BFnt bk Hhon YR Eain B e ¢

t @%ﬁeg?adéb?e%ateﬁglh mal%he%r Qﬁysgd #£10ke tis®, fﬁﬁlel‘ diféfon of the
debri’s remai ning from experinental or surgical

PEARRE Haf ot bteuleiSr sitd UBhRA! FirthérRBution tolrbiufiShe MBS of the
and bits of plastic or paper. Solid itenms such as

t Béhiten WAMR hocoBplRhddHoabwr, bitde finth 0AHBE Vel and Mt MP@ic N
sterilized, such solid itens are also not considered

b witredess abtenaysthetenrrantesbgujating codinht fordiresfiludii agd {y geaeralfdaily
debris nmay often be sinply disposed of as ordinary

s ef8pdnt volumslof the sicinstitutipo or cowspanyy (Deliiente diation ofsplbieradioactive
solution and washed. The second type of solid debris

r Bade npsyly palestr b te anpbisablg losal; Sﬁér fodernl endpations! ggulatipps.)

B BB RO T a5
' ' ' f d.teeth i. d. th
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solution should be well within the level that may be safely released to a sanitary sewer.

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 dispﬁse 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

biedegradable compounds.
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will not contain the radi oactive isotope and may be

di sposed of as solid sterile waste. The skel etal

remai ns, when renoved fromthe solvent and washed, are
extremely friable. After the biological waste matter
has been digested within the solvent and the solid
deoroemeseoved, the sol ution may conprise a pgiphogbdashsiize
concentration of radioactive isotopes that 11 WO

2004/ ORdB 2niktd Figme 903 ddedrbd SfttemTORr chrbifngWihe invention is

requi renents under the federal regulations, as well as
aRhk3hdnABeally, 6bifrRin® b clodell fhition BREBEr o8 MsdeF120hpBI¥ioN O

aci ds and peptide;, sugar acids, nucl eotides, snal

p epithiniag the baltenysomténtind fht oaste thitipt wish aspitasiplbisas of capdass or
l'ipid and nucleic acid breakdown, sol uble cal cium

s abgulpted piedind asle. A puiipaof yessslilfas definediiyal dguble-walled strocture for
hydr ocar bons, and inorganic acids derived fromthe

e iPBPPIed fligquased bripvrd¥afually, the yepssl maust bercorsiruqted Hgmayatqrial qapable

These by-products are identical to those released, in

v QEVItbsHRg e pi feysls: Eegwretigs: Pt RresRrsSupioped s dnventiom

] . i al d.h Jd kit . aath
e L S R R R
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sewage treatnment systéms, and possibly a very dilute

AR YBdse1HftedoR il RAGL éoxaﬁom!m&]ﬁf nyARARNI oIl B8 Sl gy at

the end of the digestion cycle contains only nontoxic

b c&taiRe oA dels Shd TRl of bdvad 13 oR1hE vdsite 13¥ah be dafbRAS Bifhgl i35

the animal tissue, further dilution of the solution
meyhtlyPfredonre ReiGititigie to iviitisianafhe teghipefarabnd plessiteh 6f the digestion
dilution to reduce the alkalinity of the solution

weycle dpd preabip npdybreed! intidivetior pf atdyyspliskee(particakiingariwh dickide)
vessel and the inorganic remains wth excess water,
binte fhe vesgahipterianonmeory imgertantly. pryventihé ¢sgaph orf ipadvariget exhausting of
ef.fluent, and the general dail ef fl uent vol une, of |

t Fie oQignts of g yessql ipteigio a‘aaospéafﬁfp%wy clogupsqf the gpsgql gray be achieved

o e PRy T PP e ey BOSEY 'oderal and
T O3 of MR RS e Gl I8 e 3% R SIS Bl

I nj ect'é e solution-a I'S'S Sadjust
P &Ma 1 Whifeh Ban; ed ﬁ ﬁanﬁ; -
hgﬁever,ﬂ?ﬁgbg%hcenEra?#on %@tragRégﬁbtaﬁé In t%%ﬂﬁmﬁh

SRbpHnhdhihe ShRelicd, BRpikizéd 9 dufdinBted BRraki6 Puct dAkol BR¥nshE

safely released to a sanitary sewer.
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 mote 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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This sterile, neutral, aqueous solution that contains
t he breakdown products of cells and tissues, and nay
contain remants of radioisotopically |abeled solutes
may be safely disposed of utilizing nmethods comonly
used to di spose of everyday nontoxic and bi odegradabl e
swioshanesn |t is entirely safe to dispose QerilRbedsiosi1s4
sol ution using disposal nmeans such as sanitary sewage

SYi%k ERaR0 % sa%ﬁch%a%&e t%?ﬂ@$%mféoﬁ5ﬁs s e

di sposal ofthese sinp I odegr adabl e conmpounds. 12
Q280 4 EbhidRQ w%g—t/dh@m/ngﬁﬁek%ﬂw Mo\ dnttbl ke frPbased on the
Figure 1, a preferred system 10 for carrying out the

| Rt dugat daf, GeREMWAInG 6B eppadprigtedthgtnts oDwWriasd solyew tcinbsiack
reaction chamber or vessel 12 capable of containing

t o the iniegint of e veisélonilizingla wiier suppiyt 26, viemdondyit 26y el sspray el or
animal tissue or carcass or regulated nedical waste.

A npgietZ0plecatsid withindler| vessgl interiogand tsypply 23o0btoleideapeenduit

structure for purposes discussed bel ow. . Natural
Ré skryma 6. ipkentie misefpik injo feerteserior P’H’ﬁﬁ‘sﬁl’a}? é}%ﬂ&?ﬂ%&ﬁ%{%%

DI e

| | ud f
g?“ée#‘)'f Rothe 2SS el o o %’Mfﬁé bl 14 Bl o
| B0 et 9L H&%? Qésﬁ%oﬁr&t Rla Qe v&iﬁe In%ar BEEASRAEY by dirccting

envi ronnent wt e vessel interior for

C %ﬁ& @b, BEtnddokaht! sﬁlﬁudi‘n)ﬁ? h]?m B Yot6th 62 bfQndABntBiAkI6h @dée Pig!
conpl etion. Thus id or cover 16 of the

v ea;alkee]ﬁhemd@&} chertapdiigandh pheinh@astd tediont dcghilafing at the

pressure and air tight, to wthstand the tenperatures

aboktopr ef satuies 600dnd nbtenidihghabughly withylel selvemdBypdongsnithd he

i nadvertent introduction of atnosphere (particularly

c agibting igfeaoringieds alsp shiogens|ie digestionbycleimer i or or, nore

i mport antl prevent the escape or i nadver t ent
ex haudt shewd bt appresiesed: byt thisipentm iy mh%@é@the ptEEnE Igpoterg
at nosphere. Such cl osure of the vessel be achi eved

byw@a Aepesghed oy hgreiy W@‘PFSWH\WﬂHt s Vg
BB T DB A e s B e
alkali-water solution with the waste matter. Introducing heat also induces mixing. Moreover,

agitation of the contents may be achieved by various means, including external mechanisms
coupled to the véssel,. 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
oxder 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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programmabl e | ogic controller (PLC) nmeans (not shown)
defined by a progranmable nulti- |oop nmachi ne
controller, conputerized for autonmated operation. Such
control nmeans preferably includes an informtion
screen, a disk drive for the automati on program
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and for generating an output signal indicating such
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transducer is preset such that the weight of the
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contents weight data is then inputted to the PLC

c osed fay heatipgspdniibrscould beswiilizadrin this dnventioi. gfieangg sypplied dejacket 30

determ ning the appropriate ampunts of water and _ _
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condui t 20a, and a

bl V20 Vi
gfa'ﬂa%ﬁz%g e%&b@ ﬁ%&% f’ﬂgﬁ%%é‘f%é%'fﬂgwhwdtsmsw i he op Ry upon
i nt.er.i ) | i I '

S oros s B s ARl o SR bl R

| - O I A .
a%ﬁé%\/‘\rﬁsgésl éﬁ%gén%%rg%' | y %lnﬂr%teg%%r%ﬁrf ang |€E§arrhg? e ge?lgi I

| Regkdl P45 gﬁlﬁéﬂyta%s@ammé b, S0 (FEREE whBin WeXBRe1 8N d
agitates the contents of the vessel interior 14 and

e BRRANSS Fsh@mfdubd BEr BRtingRrabai wikaithd R el 1@p isgahlRs bEa loop
sol vent and the waste matter bei ng di gested by
dileanouply 366.he jet flow of the sol vent sol ution
upwardly at the bottom 62 of the container 60 (see

Fi g. Iy pefemkdeagpodimentycasdusior gpmatesrilss widizédfgr asating o
prevent waste matter from accunulating at the bottom
oVacewm v the vaerl ot When yeatpdinenen engiflughing water ispdmitted to
sol vent. By doing so, the agi tating injector means

afhe gaueiaphy teater Ripply 2 S@cprhiit &0pe trpactipmef the educter drswg thg air
ipted that this invention i t linited to th
Rty < @%ﬁﬁsg"g‘? énFtEJjn%hel AL Bl veksSt diOLenob Bk 88, LBl

the air and odorous gas is eventually entrapped with the flushing water at eductor 40 to, in

' turn, be removed from the system via drain conduit 42a to sanitary draic 42. The femperature

- of the fluid at the drain may be gauged by a thermocouple 44 to monitor the effluent
temperature prior o 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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means descri bed and shown herein but contenpl ates any
means that introduces the solvent into the interior

of the vessel. The nere introduction of solvent into

the vessel will "m x" the alkali-water solution with
the waste matter. Introducing heat al so induces

Mg 06100k €over, agitation of the content
achi eved by various neans, including exter ni‘F%gmgs%ms"

mechanj s coypl ed to the vessel, ch, as a,rocki )
or s haREHE SRE RSPy e ST e Apipg SV R Spsion puls (pating
Al l ,such t.ernati,ye nmeans Q 1 Xi or. agi ' .t he
e B R R % SRR P B Sl e e ok B Ry B8
APl a2 Bgee, Q6B 5Eis Lok

AR SR bl L B8 AR LB B 03 o
t hRgiflloGBISHHHOMtdd! ORR IR vhQel S:HIBY B 1R pinfhenOhdiBaste Mitter is
animal tissue, carcasses, or nedical waste. To that

€ etlverel thd i@fents Bie lined tateMbySiyjsdtiaghd GateiSsomtidHABloh RGN S8R BiSans
preferably 14 WD 20041091820 PCT/ US2003/ 031184

d &8 ifon e devbmiinates odncrh @i rintiepdffed! Davin yakre K bis 30 reapenadgpd che
circunferentially about the vertical sides and base
ofliquié sonéents DPthe wesseharaaliowgd toldwin Theaedfion, ifdésiredmwesssaly, tho

a first predeterm ned tenperature |evel after the

i 9eainglye £ 195lostd fopeprseqondalivep 2ud ibg gesee! isilleyved freaggin Sl afith water.

interior 14, Jeat ed ter or, steamjs circul ated

b etk e be gt o rents o i e doarssa s
Wiile. the.st Jacket defines a preferre .

o s Srimaely 5 OIS St o e s SR s e 2t e
f eal i ﬂ|”]; ; [JJzed in this

i nv %ﬁeﬁg&éﬁea %@%&g@%@&%@%}fé’ﬁ@ 30 by a steam
sSuppl YrodRlaaddr GRS elvacda@ bRhd0AdaE8 (it 12 vBss8 Wheplile post-
val ve 32b and a regulating Vvalve 32c. The system

f \aipts6H colotisyl dy6le Bnddto MEWht tRAvacuthi fobh iinfeditp HRQABAMNd JF tHeRBusel, a
open state upon initiation of the cycle and

t heneabilexing Hededs owkhia dsonted oblowraEstiodeRigd. B&-4C is
tenperature wthin the vessel reaches a predeterm ned
f progitledtthatpeectivaly aimitY fabidnbairte tha tvessad ingsiriphvien e doternad gg@im
12 is gauged by a vessel K thernocouple 36a, while the
pPressEg reachep prxppeds ke fresheld [prepsyre ofjthe spstunplalagcepdf. While the

transducer 38. The tenperature within the solvent | gop
i gacg% c%ﬁhcgm' aa%ﬁyscussad herein is of a unique design, any vacuum balancirg

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

Referring now to Figure 4A, vacumm balancer 46 is shown in detail comprising a
vacum 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 piug 48 upwardly such that O-
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t hernocouple 36b. In the preferred enbodi nent, an
eductor apparatus 40 is utilized for creating a
vacuumwi thin the vessel interior 14. \Wen vent 34 is
open and flushing water is admtted to the eductor by
the water supply 20 via conduit 20b, the action of the
el ws the air and any odorous gas f it hi

t he iﬁ%gg%gr of the vessel through conduit éﬁgﬂkﬁhﬁ£tﬂm

wher eupon, fhe air_and odorous gasg is eventually .
o B 3 B g BB RO At PR PRoSHIR 1Y 0% Bsiney

t h yi.a draj duit. 42a .
ety TRl 5 o e e PR b ol ¢

¢ .
NGB GRS e} ISR bR sty
a ﬁ@ﬂg@fiﬂ% 5190\BibenS WS b6l Whe ERiRet YOG HEWR S, UB Yo REHGHBent air
substantially reduces the odorous gases that nay

e ghta e vbdsél ifitdriot #hiRGheedEctoR 36 &SwiM dubofiitressM@a&RE. | S
filling, before the vent valve 34 is closed. 15 WO
2004/ OBtikg 2Ty stdsXOdsy i0ddidSxlperthaable yaitainer @pabiz of xdding the
contents of the vessel are drained after the digestion
c ykabte tigsheerrémprinsanulediebivistygithintthecyeiseltinteriop 4 duting thedigestion
vessel is rinsed with cold water via sprayball 20e
wictdle togemplefely irpmeyse) thesvante mglsdal withip thesolyent wolptipn. istskoyvn in
t%e drgin %alve 41 js closed to allow the vessel to

b &GS 00 PR ok foRtaigrpasterabpduderacxliadnicalarticle 69 defipedbyiag

t he.poi.nt where the waste matt .S cover.ed, the.
c S B Lo 6 el P o Pyt G PO G 1 68 10

. . o - NS . i
;S 2y G\ Ll ey L e
I RORREREH AWML hdiGylildtioi itblpes 3R bRAHIS s snédlfpebEiRREE 2AMBin

all owed to drain’ Thereafter, if desired or necessar

t R@thin@ebdpe bEth Srvdnkioh P AGhRSAH e Bl 68is PREPME, st 630 JAs
the vessel is allowed to again fill wth water. Heat
mehowinheRigires 3Bt B€thothgid 1d 68 and Beboun6ia Seihe éofta@diclidO e
[tquid within the vessel to approximately 95 C (203
Fytainlgbseteelmpasin 67a whish sarefeadlyrcomsrectedsfronstainiest sebl sceemeshne
and tenperature used in this post-digestion heating

s bayéng aheny 3 yoxy tp about 6 mm (one-eighth (1/8) to one-quarter (1/4) inch) screen mesh.

The lid 68 may be 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 info and ont 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 2 “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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To bal ance or control the vacuum being created within
the vessel during the post- digestion cooling cycle
and to prevent the vacuum from i npedi ng the draining
of the vessel, a vacuum bal anci ng devi ce 46 shown and
di scussed below in relation to Figs. 4A-4C is

pRdotiadishat sel ectively adm ts anbi ent ai rPéI?Ustzc;bgmsum
vessel interior when the internal vacuum pressure

I eReRES e th hal essure of.the
vacuuw1gg?%nce§ ggg&@%?v%L@ﬁé%mggcu ThoBET KR L Py hrpressay
angh GpieSTRtnld ki dyd f [ QBN (2L UpmM
bal anci ng devicgaﬁﬁg%iaﬁﬂ?ﬁ%ggh g%ﬂggﬁﬁﬁﬁ or %g$%%8f
CORngteRe ok HrbitatmMey: 1REer Sttinkiddalombila) #RR iRl hEGdsieY Riterior.
operation of this invention. Referring now to Figure
4A, vacisttebatiops) the prefofied anthiamt thohdeiefthy BROBY thevhdt a
vacuum cl anp 47, a vacuum plug 48, an annular end cap
49 shogn {npfigrueh Sd Rt adG@srate the @artiangate Eetweemthé soltentsaltion and the
52, a socket head cap screw 53, an upper ferrule
poliidFsus by kegping the polveayip giotion witle tiearactivs js oqonsiingi Mye S6h
Inits closed state as shown

e b ARGy b g slveriie Ioop? S ravwm G (i
AL L G U e 5
OB 3 UG R e s
V odlattHa ghrh &% wsﬁhﬂoﬁ% BloVﬁ? %g{u? 4% v&%&%ﬁré% el a %(Iaeglg’g waste

point, 1t over come orce o spring

t hestehyondco@Milaigy &8s Bt of B bhdRYE Qﬁmﬁeg.%ﬁ’i% B

causing Oring 51 to disengage fromthe gas

s roelmging oFsigyingldt e digestiafl Piotess B iféctor mbdh 98 HrbRrably

vessel interior while the eductor 40 draws air out of

t Iremprss g pluraityto€eancrntric Tlow rginetxir nedlesIRa baiplell ti bdpedtive elbow

includes a perneabl e contai ner capable of holding the
18 P& pasiciyin tre are coupled fo pelitivaitubanacsbers ABd, iich filadly are

vessel interjor 14 during the digestion cycle to

C&ﬁﬁ%mevew%@mh@s HBachpprse mpmber Ydtisionnectsd to a serew-

sal.vent sql ut.i agn. hown in Figures 3A - 3C, such a
c SPHPER st o B 1 P v oz £ b g cetef bt ond
d Qfld %QZIQMde not be conical as illustrated in FIGs. SA-D, bui may vary in shape and

size to suit particular applications. 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 sait particular applications.
As shown in Fig. 54, the inflow conduit 24a delivering solvent to injector 28 extends

into and, in a coaxial fashion, extends upwardly through the outflow conchit 24b. Inflow
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steel nesh screen 62 having an upper rimportion 64, a
lower rimportion 66, and a lid 68 to enclose the
waste tissue within the container 60. (Wile the
preferred shape of the container is cylindrical,

ot her non-cylindrical shapes are suitable and should

baoosname@sr ed as being wthin the scope of y} }U§ ’
invention.) Attached to the lid 68 is preferabl P oS

8 ol St oo e e ol aﬁeéﬁa%“e
sy B SRl AL e S0B) EESIARL e chon

constructed SS S eeI Screen nes

abyefertnod arfdWs 4> 110 Ul . Guiliol CRMa%: b Sk mé Qdi\%ﬂt bh® to the soIvent

one-quarter (1/4) inch) screen nmesh. The Iid 68 may

b dodpeh erdipaiih 36 GREIY. €Cind Fheh R edda] Yhréulh @hin Ve 48 @ hdaRilly
via conventional neans: Handle 68a may be equi pped

Wi drtin 42 Ttenyiikbeamddritdod byibws sidited G8he drivhal e inteof adhatbitihshown
means for lowering and raising the container into and
our FigfSAtmmst bp euffianily fighband withstayhtan higliebaie,digheiperaure, and bigh-
di gest ed,, the perneabl e contai ner 60 may be hoi st ed

0 PFeSYFe pviomyens sléﬁhmi@bﬁ fythervadgssioed th mecfvmeaaﬁwn@%udwpme
arranged in.the side of the vessel 12 dur| n% Rl}cl ean

si'g %ﬂwsa% ﬁaﬁdgm%ea Bt dvent

'coﬁPealaﬁEgr 0| Inf% b{;{sﬁﬁ %E“%’rapg])f}%%ﬂh’jé‘g th r

" Qhambrk an@fargw&mﬁ%é bdftcr. Sy feE&T o Bleh fifbotioRs may be

accommmo ate varylng anounts I SSsue” or

C il §6u o br iR AaiBh & tfini &%xgs&mﬁséﬁo%maﬂde&ﬁmﬂa%@
2004/ 091820 PCT/ US2003/ 031184  riedi cal waste of

varyi Figuve pié¥entO4 fichbbit depi¥tinghi@ cydiEiftodedy of Bis iGRAGRI BET S,
it may be necessary to enploy a nechanical hoi st

S ydredion, e wasteeattdr isevdipghed/in@ the Gieighinid watal andidohenisatioeads

of carcasses of larger animals or larger quantities
oﬁutweﬁmibrldetmmeé by the §L.E baitrolgwse (baxra). €TLie @ppropiiste mmbwet of
above referred enbodi nent includes agitating

i Wfﬂéfd%?@fr ) tyerg ghox hig thm introduped inte e glknmatﬁthedessel based on

I ate the reaction rate between the sol ven

rfr‘ala'ﬂ%l“’FSrfaad; Ra e ELE F%ﬂgfalémav Wé@’b‘? ﬁ@w%lh'eﬂd%eé@tﬁéﬁ fate
tl t t

a1 il O ey Pk PR e Ak B P o
'. &&Hre&éma&%mﬁhlﬂ& 158 afabilo® and dyped HF'waste. The alkali is added at the

predetermined concentration based on the tissue weight. This is typically equivalent to a

solutton of 50% NaQH added by weight af 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
temperatute while closing the vent 34 (box ). 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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I ntroducing the solvent into the interior of the

vessel by injecting it via nultiple jet ports at
varyi ng angles generally ainmed at the bottom of the
hol di ng container 60 (see Fig. 5A). Such an
arrangenent keeps the solvent moving within the vesse

| QloSh AS well as keeping waste matter

accu&h atlng on the bottom of the contalnerl%%ﬁbﬁ%W%hm4

i %g@%{#n&lfng éktgg%estﬁ ?ﬂlfﬂg?fgl ngﬁaﬁ]ﬁgii Vf-\%l (ﬁ@aﬁg f%ggout 3 hours, or
A e

ers or nozz espe

t u{gg%rre nb%grqgg%%%%e 0916{1%?{3 nﬁbﬁy are cou p‘il %ﬂg&tﬁgﬁé dléégmn
I €618 Gink ¥ edeh 06 8epfRIOGES: itcRse i RmPerfitr 38 200BIRES widPHe | S

connected to a screw coupling nenber 28e for affixing

t therinbdypmbicy eqamiah Gisdussell Hdve) RS prefebl9fan afRogriale kWY factor is
conduit 24a. Nozzles need not be conical as

i | 4ddwsitie tt Borptivalidigastion Sifke BY a divet tonipgtatuna it/ acovusddalp diffarnbes
size to suit particular applications. In a preferred
enP58igs fiem vaviations ingpasiize rrgmpeyition, distb@ivnzand thediks posed at

an |ncluded angl e A of about 22 5 degrees 5C), while
(Fi g. a5 iR 85 missthoeppling sycle afiexisstan wherepgen cooling water

;ﬁﬁ%@q%@g e B f abou 45 deﬁ%%s&}t ({Iﬁlggolf)%%gndmtzocm
i I t th d t.
WP RSl eaware%o y TSP ESE g s

P Attt 3bs d%?ﬁ“ﬁ& hRPappd pRoL %Sﬁa%ﬁaz%élﬁw
e&&ﬁ&dﬁch (PST5) shglas o rBhdfhe 602 o e lpRts X brsR@lRer, which

upwar dl y through the outfl ow condui t IanOM/18 WO

2 QAR pRRGreRbve WEAOR3 R DB thepiaiih &ooiea@uﬁa&e:ﬁmhé REsel
in dianeter than outflow conduit 24b such that the

adqsdgnd to the sawieofsanite® dia@v2$byalhie dolieo] e ss epenihg ti¥eynt A4 Goih)
downwardly into outflow conduit 24b as shown by the
r efddraim padve ((ows) o dtain the 1iguig corfehts fiGat Withinhe vasgilinteriGt4lown to
cane; the solvent back to the solvent |oop 24 and
p @RFISEmmedpoint; %Whlf]} Ptaﬁdmmehe fhlcie elgsed (hex i) vhile Huding water is
valveeﬁl t Q tq 3
continued to be introduced to ush the vessel interior (box k) until the interior is preferably
about half full. At that point in the cycle, the vessel interior is sprayed with rinsing liquid and
the contents are circulated through 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 g). At this stags, the

digestion and cooling cycle are complete and the vessel may be opened and the waste holding
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drain 42. It will be understood by those skilled in
the art that the points of connection "b" shown in
Fig. B5A nmust be sufficiently tight and withstand the

hi ghl y basic, high-tenperature, and hi gh- pressure
environment It should be further understood the

I Ro2edsmbisieans may i nclude separate inject (%ETTMEJII??ISAI

di sposed in fixed arrangenents about the interior o

! NGBS S0 Lartl LBl ALUERY Bhailh8 R R Rl R e vaigh
a confrguration Ts uUsefu n larger applications

i -V ' @%ﬁg- and | arge-vol une
mgﬁgéﬂﬁgg?ggﬁg%ﬁﬁﬁh%gggg%?%ﬂ?%x d ?ﬁ?ections may be

uti |'i Zegls infentibPisoQlesdfs ainRirdd G libQbnd @ nbliBliingiwagE Mbiter
assenbly 28 shownand descri bed herein. Figure 2

Pr empriNig ofgehic Gydaidfec @) HdbhAflohd) Baziricik,or pHidaEsSapaidis, by
this invention. In operation, the waste nmatter is
westbjentidg the tadtdeatineio g bdnirelivd alkeiine hydaolybisspdle e geneatingyssterile
automatically determ ned by the PLC control neans (box
a)resulpingsuitphle %pwwsﬂn’éonalweréfﬁw digposaly\Fhegrefenrd sefipd egugpromises the
solvent (box c¢) is then introduced into the interior .
ofS*Phef vessel based on the weight cal cul ati ons nade

by the PLC control., neans ter is typjcally added at
Che rate 89 GOSOYLREPCFATIGR \RELA SuBYY RahiEopire

may be added i t her anounts according to the

requi renents of patticular |oad anbunts and types of

wast e. Thel(u? k@%ivﬁgm@ggﬁ%a%rﬁﬁﬁm%&ﬁ%&%ﬁeg&ﬁg;

concentration based on the tissue wel ght.

typically @?UI W@daﬁﬁﬁng%v@ighﬁﬂh%vh@hé&@n&@%ﬂ%@ﬂs;ﬁ@%@l
by weight at a ratio of 15 to 20% of the total tissue
wei ght. The hedd gehgatiipadight Sfpul datady why oftahRiEhitRaIGcef 132
vessel interior (box d) to the digestion cycle

t enper at ur e Whicbwpled boaleivageltilie vent 34 (box e). System
10 then maintains that elevated tenperature for a

pr edet er mi ffdd dontmilipgihe qpbrationfof thersystera,|ivsivding wekiting apthe
PLC control neans, based on the weight of the waste
matter placed icPpsidprins the weight optpjt dat gpaamied gy the prsightalptemminins

19 WO 2004/ 091820, PCT/ US2003/,Q031184 typically
mai ntains the dFGRCEdA &*ﬁfﬁ%“%ﬁ@wﬂyﬂ%mw%wtﬁm

(302 F) for abqut,.3. hours r. i.f erated at a | ower
tenperature, f gﬁveaﬂtnm lgp p&#%epﬂr‘t? a 'émfl?rr?e&? ‘c’ﬁrssefﬁat

tenperatur @) ba§ﬁé§ d&@mﬂing the appropriate amoumts of water and solvent fo

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 it 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 info the interior of the vesse] in an amount

determined by the PLC controiler based on the weight ouiput data;
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theoretical full digestion tinme of 16 hours at 100
degrees Cel sius and halving the digestion cycle tine
for each 10 degrees Cel sius increase in tenperature,
in accordance with the thernodynam cs equation

di scussed above. More preferably, an appropriate

saf(jajoy‘mfgm@or is added to the theoretical S# d09h1184
time at a given tenperature to acconmodate differences

arising fromva ns Ln oad L Z conposi tion,
distributio he&%ig&g ﬁq%é“ 5%’? Wt

h |
f,vatee?ooi Isng_d?nyﬂes%% gﬁgefeie i ag%ﬁ%ﬁ Qe?gbl)l Ner Blg'oductlon
from wat er SUppl)ﬂ’wa%Qarﬁl%kﬁl sofldion\thtShE RREM oF theé Psel; O

| ower the tenperature of the vessel interior (box g).

Thi's conti nges mmgloragkiﬂmgm&amakomea@ﬁm&mhwtm]ﬂeﬁdﬁeu
vessel reaches about atnospheric pressure (101.3

ki | opascal s/ 14. tetypatthel solypstrnd thepissue By winodf adittihlg JnjectobeMsRS;
as a reading of zero on the pressure gauge or

transducer ,(whi edntiming &swntde iperiesd theaessd) by eaybf gent 34 upon

at nosphere. Once the systemis cooled sufficiently,

the vessel is witafonetihe deostion cysloned clesatie vent yhaths n

42) by the control neans opening the vent 34 (box h)

and drain val veerRergtyewityin the yssglzeaches ¢ first prd EfEFP’G’edteumm

tents f thin th t down t
or odet ex m i8a. pOFHEDIEARER Gt RSt aror b
| osed (b d t
cLosed (60X 1) Hipknd WRDbORRY bRl d
until the '(ﬁteréogﬁng'ﬂﬁnﬁ&ﬁf gﬁb&i’agﬁpﬁé‘ﬁl Q@clnoycfléjr!agmnﬁ};

that point Tn the Cycl vVess I NTEri or

sprayed wi th riiafdddGng coslivy Qat&'ﬁ@msg%ﬁrﬁ%ﬁﬁkﬁmﬁﬁ@o;
circulated through the injectors for a

predet er ni ©d tipemtifpehrneittiopdiing vent W Sheh@bBatioPeethn, to
to rinse away any residual materials remaining within
the .interior ofrembwe aydanelgasehiesitin thenssel throughéue the
drain is then closed again (box n) and the vesse
partially f||Ie@mmﬂgaﬁﬁwawﬁﬁﬁmﬁﬂﬂ@h%heated rinse cycle
is then carried out (boxes o, , and q). At this

stage, the® di Jelergngiie A epEtedy edvger ﬁwmewaw@ﬁw

and t he vessel be ened_ and t he st e_hol di
WO 2004/ 091820%%?‘ @ @&%@?@%gﬁtéﬁ*?{@?‘%@ %968“’?

and enptied. T t ain i hen r.epl aced
within the Vessgl'ec%%ﬁydmlct‘%mn e au:mot{wvessel Biof iring 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;



interior rendering the systemready for subsequent
operation. This invention also presents a nmethod for
di gesting or neutralizing waste matter conpri sing
organi c tissue or infectious, biohazardous, hazardous,
or radi oactive agents, by subjecting the waste matter

t obfBighe! | €d al kaline hydrolysis cycle a
generating a sterile resultant suitable foﬁﬂﬂﬂmﬂmwmu&‘

conventional. sanitary, disposal. The prefer.red nethod .
conpr oni sed®t heclosg §i5 vl ‘tliﬁ”lf}w&gﬂmﬁ 9 g8 eRgn to contmue

ti .12 lLled t h i nNg- | 1.
means: (b) r ecoPPRY R el ARt P o o o e
cl osed reacti on \eas8wakfio a%g%xmintg;hly%ryn% A9 algogg?g\ﬁ,'gﬁghfﬂ}e

of the waste matter receive n said ve

generating wei gifesmciitineréitaAd RMariR¥nePhmp2¢¥8 k@itlilate the rinse
transducer 18 coupled to the vessel 12; (d)

control | i ng t hesoRed thbighbut O sdlifl @rasiererhinvial I6u 24 thir 19
receiving and tconsidering the weight output data

gener at ed by t heedaeingietl taetoaliow ot addtiortl rinsisglefdiersoliiGastand
deternmi ning the appropriate anounts of water and
solvent to intriodaise into the interior of the vessel

12; (e) after determning the appropriate amunts of

wat er and €9l vepguingginain velve dig demtherpgsingJiguid pettien of fhe Fssel

the vessel, initiating a vacuumon the vent of the
vessel to renoV@Wdrs while introducing water within

PLC cont roffer DrAagoBrRuER Y aomERas KB Rt e

gty basi c saruaip it B, Aol DERNELDO . 07

in an amougy) dRkBE FRsvEY WillEmRlGnGARhy Bhd 05 ofifagd

on the wei ght output data; 21

\ opening water line 20d to, again, zefill the vessel with water to

approximaiely 15 om (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 enirained digestion solution from the
solid waste remains;

()  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



WD 2004/ 091820 PCT/ US2003/031184 (f) heating the
interior of the vessel to a first predeterm ned
tenperature | evel by way of the heating neans (steam
jacket 30) after the introduction of water and al kal
solution into the interior of the vessel; (g) m xing

OWod6lishssh"d the contents of the vessel to %gﬂgﬁ%ﬁy%£§4

i nteraction between the solvent and the tis

of agitati injector neaps, 28, .(h), continyin 0. .
vent tho. | NDer e oy B DR e Siporgipaluny ctiend dop e e it
initiation of the digestio cl e .and cl osing the vent
when t he tenpé?%?%?gﬁﬁ}?ﬁ$%%¥ﬁ%m§esseI reaches a

{17t pr edgher IR ARel RRRRER1HE i vble R lfltind e o
vessel_intgbior to the dlgestfonecyg?e tenperature“gh
mai ntai Ni N9t haton! HRRaA opdufig iR HisposR AAGLi@H TEnBAbr for usage
duration; (j) cooling the interior of the vessel after
the digestion cyedlie failier ey | ntroduci ng cool i ng
water from supply 20 to heating nmeans 30; (k)

oper at kit stgulé tiendtairthatiBe Sihldvels dinevssed aboentaydé motifiet =8 b fimction of
creating a vacuum to renpve any odorous gases from
wivtabtp matetid lopdsizeewithlingey logds srguiring tagher f@hietiels. dlyothgf wardseenough
post _di gesti on process; (l) balancing the vacuum

c Mg ehauld he ldetyelythad the westemalegial it qomplsiely sehateraador fedpotion by
prevent such vacuumfrominterfering with the draining
oﬁ“ﬁﬁ%mVé BP- hy selectively adnitting ambient air

R s LR
| | .
50l 145500 B il o 6o (8338 e e

2QRe bOhE FRRY CrriWaturd SRR Fes& tolbl GosRheiER buck @ kdlikRRtion that
fromthe solid waste remains within the vesse

| EHe@Fiin@Fy, 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 1o be removed from the secondary opening as sterile remains into a clean area
for final disposal. Thereafier, the secondary opening would be sealed prior to the opening of
the pnmaxy opening for the loading of waste for another processing cycle. Sucha
configuration is referred to as “dirty side feed/clean side removal.” Such an embodiment
would alter step (n) above to read as follows:
(w)  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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22 WD 2004/ 091820 PCT/ US2003/031184 (n) closing drain
valve 41 while maintaining spray |ine 20a open to
continue the spray rinse via sprayball 20e, and
opening water line 20d to refill the vessel wth
water to approximately 15 cm (6 in.) above the bottom

gg&ﬂ%ﬂ%@esu on container 60 and restarti S%B@E%Pﬁ@%“

to recirculate the rinse solution throu
solid-waste remains via |loop 24 for a predeterm ned

time to al |l ow f¥asteanaienialifospebseayeniayele wisreip fa digysifiafioor or Hd
waste remains; ) openj drain valve 41 to drain

the rinsing Ii qaﬁ'ﬁg’eﬁ%{’)]ﬂ‘%ﬁg%g%%{?@@ymmé gegure

(p) initiating anather .spray.rinse by opening line 20a
to further renﬁ?g%%ﬁ§“m$% |rﬁﬁ%§E%ngﬁ |n%gfmcdwn“k'

sol uti ﬁﬂaﬂyr &Fffo{;ﬁﬁelo?@%p, 5196;&;.&{,1@ bftfs syft&L o ﬂv&&mg&la iitQ method

val ve 41 whil'e maintaining spray |ine 20a open and
opstiRpddionmtves. 1 me 20d to, again, refill the vessel

with water to approximately 15 cm (6 in.) above the

bot t onEginplelfedi gesti on contai ner 60 and restarting
the punp 26 to recirculate a rinse solution throughout

t he soPiicd to/fillingaghea vesseli with, fooexample ecionbhatohss®s cortaidingiafetiongor
the second rinse solution to a predeterm ned

t enpredons agews, thadid of e veswelis elpsed ip ardretos'sudliite Idatade The Hd &
solution for a predeternmined tinme to allowthe

s GIBOPR 26 thoarmtsd) Eliehyitirmste aneiis &b s dreised volme o refemb, the
e o e Bl e b 2
d rcgliya&.ty of the vessel, in which case the system will not operate and the excess weight must
be removed. The vessel 1id is then closed and secured. The PLC controller is then actirated
to initiate the digestion process by first determining the weight of the waste matter within the
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 ihe 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 predeteﬁnined 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.
Ongce 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
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(t) opening spray line 20a for a final rinse of the
vessel interior and solid waste remains while

mai ntai ni ng drain val ve 41 open; and 23 WD 20041091820
PCT/ US2003/ 031184 (u) closing spray line 20a to

di scontinue the rinse and allowing the liquid

CQit Allos1sef the vessel to drain; and (v) final 0303118
opening the lid 16 of the vessel and renDV|ng h%m)3:u14

s ggoieﬁ%v%ﬁ%%‘fs%ﬁ“we e e el pegh R
e A e R

of secoff@ Fihée sH@lﬁoﬁﬁzEd%!d 1% éaﬁgd.SAﬂé? thidYlob Ltﬂnsla %{eggsrsel luﬁﬁéi%lramed and it
requiring higher fill levels. I'n other words, enough

| i Ghefts Spmed WithermarigRg risddC Mhd ddlnglcfide VRS QmbRickd @b sys@m

conpl etely subnerged for reduction by the alkaline

S Odhtils Hewh wiils tHe@Rin ipsetbdab ety copletdichd interiva bf theedsasl. e Of

the cl osed vessel is to allow the solid waste remains

t 0 be Hdéropedorfis peseat abtbe ampistin afjilerboigs (bt thevrssshipay at that

arran ed on the vertical side of the vessel. This
eopgelt endsihe wrstowarsydne) basket reracved aridieinpited d Thebaskgtip then

conflguratlon that the primary opening_may be | ocated

wi Teach ala@%@am%tr@@' 567 %%carc f Initheeevan bpygves, the gpprates is not

e ARG G S%swysaafte &Nty e
b

o P F QPR R Pt ler. RpREapae SRREIy ARty

t r %Wﬁf
'r%%?%sé into a c a%srég? gorg%hgag%gg# sposaﬁ&%{:ﬁétﬁl'&fely

Thepead éer, the secondary openi ng woul d be seal ed
prior to the opening of the primary opening for the
| oadi rMEIGefsAVEESIIRtrAieinoBOiéaed RHBEIREET sTThoGYsine inveiod) 2 8

configuration is referred to as "dirty side feed/clean

S ichienicad wasieatduttidhisgdtenall 0 dorishakioniip teduoivg maskedthgdrolgzable waste

(u) above to read as foll ows:

. materials ranging up to about 25 pounds. The system 110 includes a closeable reaction

- chamber or vessel 112 capable of containing a highty alkaline solvent solution and a volume
of waste matter (such as animal tissue or carcasses, regulated medical waste, contamination
on surgical instruments, and the kike). 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

 stzinless 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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(u) finally, opening the vessel and renoving the solid
waste renmains from the secondary opening for disposa
in a sanitary landfill or for usage as solid
fertilizer material, then closing and resealing the
secondary opening prior to opening the primry
0 ' the | oadi ng of new 24 WO 2004/
'P???@%g%%%§031184 waste naterial for a subggé@%%
side doqgr_or |lid and the

cygl erein the. djrt L d . [

cl &5 0 fv%éecte 0O UTE 2y I’é%é’p@?'@et Pitable pgterialsipade eqdaid t o

as . I i lat i and _pr eyent ) .

con e M 06 et 00 LRP LR pripia Py B helgpedin an i

be kg fisBiofdd pfv R R Benchah &g LSy . avent i

andg]iwt s nmet hod of (ﬁ%cg%?rgt lon | % use.m@gsﬁlp*tgey@él f%?‘}l‘eor

to Uéﬂtbllddﬁ&ﬂﬁiﬁﬁy@tﬁ?ﬁﬂygw\btba ca_ufiﬁﬁ foufR @Jﬁﬂleﬁon, ?’Werﬁ%ls to prevent the

carcasses containing infectious or hazardous agents,

t haighly dikeifne tdhenhens sreste hifiorials §6:8 dscaﬁndg%td o ehironmidl Orhud, AR tid

| oad scale. The lid is then opened and the vesse

fi PYeorkrM & df theerssse 1idis preferably céphlic 6RYSing elosed Ml ENd sealed shut to

Preferably, the |[|oad should be at |east 20% of the

v e Wdlistand the jemerpips god pregouiegeitthe digestion gyclernod mrevehtale ihddeertent
ight ca acitz of the vessel, in which case the

sy Rpof Sh@iularty pasbonigioxidg)drts the wesbel b2 inferior andpe

renoved. T vessg{ lidis then closed and secured.

The " PrEPoEg Y+ IBT VP fhejescancp radyeniqnt exhangting ofthe epients pith yeasel
di i first .deternining.the.wejght of.
| SRR ERS8SR, B Lol AL S Sl o

CYfd Eank Eldwh B dd ' ref er abl

added alljt§ WEIE er atEH e&%@ﬁ%b%}%@ #\%; 3218 %ﬁ%?@%ﬁcfé"sgf/ Hedns
Wedvailible tednls of drdiy adifReheats, t he predet er mi ned
concentration based on the tissue weight. Such

CoNC enTheasyétenn 1 10Furether il dey an@bukonit! cBitioliérQ 1 sl hikthd QAvtional
50% NaOH added by weight at a ratio of 15 to 20% of

t Hpeogragimagble fiogirooatrolien (BIHT) medizdedosint bivgre. SErErabls thelRRtem 110
initiated to raise the tenperature of the interior of

t Hurthgpigejudes a weight sensor or transducer 118 (shown schematically) operationally

?3!031184

coupled to the vessel 112 and electrically coupled to the electronic controller 117 for
determining the weight of the waste matter received within the vessel 112 and for generating
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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to the predeterm ned first digestive cycle tenperature
for a predeterm ned duration to conpletely digest the
carcasses. In a preferred node, the cycle holds the
digestion tenperature to at |east 110C, preferably
about 130C, and nost preferred about 150C. At 150C,
t W@ Wogemee on cycle is normally about 3 houmpgrigB2003/031184
duration. Once the digestive cycle is conplete, the

PL P RLL h ' I .

o TEE Y R RSP Bl b B By e Bl i e g
30108 of RGeS PR I m mENER, hdGeitif §58hay Hetad ¥ RO 1R218R s ystem
PCT/ US2003/ 031184 has cool ed sufficiently, the vessef

| S11dhBhéWaskitOn daPR it SMRY vesselI@D isRadetdedl |y refi | led with
cold water and the interior rinsed. The vessel is

t hen dffad systen dtpefimther jpeliidel ednhattitipef watdr gplg g20 dperatighaliyni S
second rinse solution heated if desired. After this

h otonnecied to, thetviassel\l &2, swerh a5 wia tdndwit 120 The bigldy alkidlipe sobontient s
sprayed with a final spray rinse. The cooling cycle is
t hespvngeship the vesseh H@ by prdxing mates gd dryafkalingrgtip alkpli hydrogides, or

drain is_opened to enpty conpletely the interior, of .
ks gnetl prder terpeitg o by kg dlyion o iapyaily, a bighly aline

t

TP A LT T
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oD B o e 105 SR o oo anc R g e

hayeMek andtlg}%ji&&@ ERLRN2d f; ﬁ’&duciﬁ’% sk o M\ GBsef 18, COOI i Ng

cycle is conplete, when the cycle runs at night for
exanpl s whi e proRRis ShedindR0 it ischrémitel HAt @ sbRRmSDIoR¥nt sbTR
cycle for a s]i:ort duration, preferably about 30

S &2 heutksl.in Afldr & mdrb effitilglanSquiokly ab@mpsA e @hetnical RAucGSFT Be
may be opened and the waste safely disposed of. FIGs.
6 AwyGrBlyizdblelrsbie mbterizh NTitelene, heefsemt B pefenblyimvbiits adiatért180
present invention, a chem cal waste reduction system
- 1 poerptipnallylconmedted th yndmoeitienediy theaal eormuybicitiod with the abssad 112.
waste materjals ranging up to about 25 pounds. The

s YERAPIETEDlY; thicheeferelS0 it 26 Plsctdcdiot elaie indhama) pontachith by bagy of the
;%ﬁ%@hg}éﬁﬁb&aﬁg&%ﬁg igt%&%lt fhg vessel T 2 R el e

temperature level after the infroduction 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 thenmal communication with the interior of the vessel 114 such that the
temperature of the interjor of the vessel 114 may be continnously monitored or queried upon

demand. More preferably, the heater 130 and the temperature sensor 119 are both connected
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of waste matter (such as animal tissue or carcasses,
regul at ed nedi cal waste, contam nation on surgica
instrunments, and the like). Alternately, the
hydr ol yzabl e waste materials may be organic

contam nati.on on nedi cal instrunments not specifically

| Woizbm@omsm surgi cal instrunents. Preferabl yors2e03031184
portion of the vessel 112 is defined by a

d o Blefr¥infifiostbh fbgﬁ %éc‘é‘mmﬂo%gouep { lﬁf na éiectr&ﬁ@ cohftSRE1 17

interior 114 shou e coate an al kal 1 ne

I efidySrbaiite tPfuhii ot tne hSAE N3RS maiiaf th t8S3rafteR® the Hterfr of the
ceramic material. Mre preferably, the vessel 112 is

C ORsseY 116 b okdihg I prodetBidint bbdesifud fiabketpaitndipiofiet andi ng
the conbination of pH levels, tenperatures, and

pr essullEssystém 112 Glsy\@eR2004 i8BillE& 25 AV (LiISHE6Bh @RddBktailnay
be subjected to during a hydrolysis operation.
Sultetozy | wehich-istneafirablysdisposst] incthe epem staté wpon ingiatiqn| ofithe oyvle anfl
stalnless steel. The vessel 112 is preferably capable
oftheeafierds Rf?fag'&dcl?ﬂﬁd b theplectronic gwtwlkagﬁ wpn thefeipesyprg within

o T R LR
91151% Igﬁ%ib ‘ﬁssfl ne so g{; v&@%m\/\&gﬁfsmﬁﬁ%’nrtﬁ ‘ieg,sgﬂﬁ%may

i, v or cover
116 of t épééggﬂfﬁ%%bhﬁgﬁp Eg#y cap e of bei ng

¢l osedrteisgtd Mo ﬁ&ﬂpt&%ﬁlﬁﬁcﬁﬁﬂdh?he taffon itdals183 ﬁpsim&ﬂaﬁlg

tenperatures and pressures of di gestion cycle and

p iftxifgdolvieit@nd paRidiediésoNed wistinla@etl @ bitfioh 9dand3
(particularly carbon dioxide) into the vessel 112

i magetiqsuchiagly mappetie siingyAB3 poritibyed syph thaicarhaghdtie fisld aapee Or
i nadvertent exhausting of the contents of the vesse
1 gonetappd ghithip the vessel il g msed ¢o roBlgobe @imysumagnedif stirhrads\136 s el

112  may be achi eved by conventional |id clanms well
k BRsffon qwe‘sltl?yﬁerw@h SFeY 135672y b fupghignally combined

nient .cl osure ava Iable to one of ordinary
‘k”ﬁ( @ M 0, s i "*Q;"EC{SBWH&IB agip gy KoM (RIS ©hn
%ﬂh ont eer g such, _.as &he c o entlon
pr og&gg m’éj EBHERSE FIBFT (P 8™ 8‘%’&’??‘5 e
aPONE anf? %@%Mg%&s%ﬁﬂﬁ% o 8f 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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further includes a weight sensor or transducer 118
(shown schematically) operationally coupled to the
vessel 112 and electrically coupled to the electronic
controller 117 for determ ning the weight of the
waste matter received within the vessel 112 and for
gesen@topsg an out put signal to the control Ifrgblodssizss
|ﬂclud|ng such wei ght data. The transducer 118 is
sﬁ;ﬁ?iltlﬁatﬂé fRdnk ofitieile bl \Rkathf fio \o@g@@ BiinteRif ade RSntohERARIby i
ut contents equg I's”zero weight. The cont'ents
Wehethtondat a may then be inputted to the electronic
controller 117 for, based on the wei ght output data,
det er npeferably}thesyatap | Nldoddchd&nbeitilfion fystam farelidtitly excess
solvent to i-ntroduce into the interior of the vesse
1 IiRessurenfrdninthe edssbm@tosiTa wharthoressslcl13 is blbged( Aafiuidagnduit 142
capacities, for exanple, to digest fromabout 2 to
abrouect9 e poti H@do ofraindine B4ntekrablyl joherk Faleadf ds qopmeeiad
amount of al kaline solvent (fornmulated to digest the

8 prd thedraip fing 144 dpRrevset cppameariongd theseid 2.g By drain

e P gt ne o e 8 e B BT B bt or e

l oad of th e&/es el .112. In this case, the
OLVi

%h Qél EAi |ns eaﬁsed to disable the system
1101 2 ﬁ;@éy‘%'nfc gt 56 & SdtWeet: 0 Wally outlet 148
exceedn% b system urt her ?% u seconnect?ha a

Wash@the &wﬁmhe/mﬂﬁmaﬁfgrvaa&er RRahitdd o YRRARE: 85D ﬂy%em?&r supply 120

vessel 112, such as via conduit 120a. The highly
alvieabhdaf 1306l TROMctibiSof tHelc@wttos €5 drawstiitQirvas s lodokdus ghyfrom

m xi ng water and dry al kali ne earth, alkal

hydihipthedtsrior of the wdsdehl 12 thratgh uid xordeis 142 welieenpon the air and pdorous
a highly alkaline solution. Alternately, a highly

aleksdit pviqeinally shitappegrwitiralye fuphingtwaites atredesten 1 3bo dm thent, rergmoved
added into the vessel 112. FIG 6E illustrates the

p |ﬁi9ﬁ*t§h°rfgsfm vig ﬁ@mﬂa@é A#4 Thy lemperapre plthyfivid atdhedemin payib20a

conne hro s 124 to water inlet 126 and
| &8Pt Yea& f Oﬁ%w)&mwrﬁ%ﬁ?&#eﬂﬁewe PIHE 19 dispesal

L] G PR AT o' PP e BBt 0 CUP BTy = e
PER0 hth 450 ol o8l A e BB 5 Hting, ot ey

acco rrp 0 n o
- also be actuated to draw gasses from the vessel 112 while or after the waste is being

hydrolyzed, if desired.

In operation, once the contents of the vesse} are drained after the digestion cycle
(heating and cooling), the interior of the vessel may be xinsed with cold water via water inlet
128 with the water outlet 148 open. Afier a few minntes, 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
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hydrol yzabl e waste material. Therefore, the system 110
preferably includes a heater 130 operationally
connected to and positioned in thermal comruni cation
with the vessel 112. Mre preferably, the heater 130
is an electric hot plate in thermal contact with the

b@erehifesfsite vessel 112 capable of heating GRusieesmsiiss
interior of the vessel 112 to a first predeterm ne’d0

te ur evel after the introduction,of. water and
oS defeabifies o oriaf oI ASA W R ot B s
any, £ RMERIER Y ) S &l
the0 vfe&gbsa_ 112, s%%ﬁgtggiﬁ%gf st e%r% | a% Kk eétlje?ggds%o?ﬁb@ed |ﬁ}1the
t NG 16 YorQ W higRIFBRE g BdienQo1uRRY TRS Biftfentd 8 ek it IR EEYSthe
known to one of ordinary skill in the art.

El angueticstitry 18Sandefabd £33, dnd tHe ReniddBatediatddIO atldyit I POV Celsius
supply 132 via conduit 132a. Preferably, a

t e fip e peiadmeingipesat of 1k to/chentibalin sedace tiivavzsomaiaydl. e Tiwlvedskld 12 is
like) is positioned in thermal comunication with the

i nthe dllgpedyp cqoh and,/he watpr ovtlel 148 je tpenddand tisewattrdpiptsedutadimo the
of the interior of the vessel 114 may be continuously
notfstebtidd Ty w4l avtebgast s slosed depliarainsonsics toseemalapignd rivse any
the heater, . 1 and the _temerature_ sensor .119 are _both
¢ oFREERE P1gs %W%@ﬁ?fdﬁ%gglwm%#&% goptents g the Vessel
el ectri icatio Lth electroni¢ contraller, 117,
o uER sl TN BBt deireloF Y. e P s
OUtoPh oot tlaD ErdHRAEEL 1} | QAR oG4 CRRELAL

of theci n.teri&or of tglhlég)g\?}ég%eglﬁ%ﬁhg%tgsa%héﬁe%%g%g%ﬁbe

P EIRIQEAH 10 @ vese1 d 5 A b iR §RIPEE Akl B PrQfibhdidy osFte
system 110 al so preferably includes a vent 140

( d63e ) Séhekeipon g RRdnedd rieddffilsion RehioMdd. TREMIEand Semperature used
preferably disposed in the open state upon initiation
ofin thisgpostydidestion halting dsge maf taty. 1S preferably cl osed by
the electronic controller 117 when the tenperature

‘Wi t hi nThetprgerpéd systein farfier indudohelquil pemedidt @ntrinaeldo,fsichst a
tenperature. The tenperature within the vessel 112 is
g dBtketcapsble of boiding e pasteymsterish within e desm] intgrior 184 during the waste
pressure within the vessel 112 nmay be neasured by a

p out

9P ST 9 ORIy SRRRPY Rty maririal it thsaivesnlbisen.
T%fe%?%e o t% %R}sa%r%—g Fg{ufelaggoa%agrplre?e%b&lydueﬁud%sq Ell (t:y : &ﬂo article 60

nmeans or Ci
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 Fid 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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m xi ng sol vent and partially dissolved waste matter.
Agitation nmeans 133 is preferably nagnetic, such as a
magnetic stirrer 135 positioned such that a nagnetic
field may be generated within the vessel 112 and used
to rotate one or pore magnetic stir rods 137

pow0 fobeo W t hi n the vessel 112. The magnety bdos
135 may be functi onal I y conbined with the hé‘gtmzsréog s
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may 1 nclude “any convenient stirring neans ar to
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the contents of the vessel interior 114. Such
agtaishigitieromtailia eemd bitef hevaschhitean Arahavael rddadioh bgddtivn
al kal i ne solvent and the dissolving waste natter to

k ebgs corhyletedathe edntaireniftrsyths hotged cutjofalidredse 112, éwehy remagibgthe

‘matter fromaccunul ating at the bottom of container

119ndigasted splid deprisyemnining wighn thepoptainei. i s t he reduction

of di gestlon cle tine. ation of the contents
ray be Tieh eéuasgswﬁt%g%mmq%pﬁm g phedn
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aI ter Qg{ol veg%ﬁ%% N OI‘%I tag'f’?’ﬁﬁtl n\?gggléﬁmga
E’?’g%sgggaﬁ@ the system %90 al so |nc q%ﬁs a ven gt in the

S YeatverDuhitain tHe@ktbrRY btk REEL R ting S REH: Snd theWiste %ﬁ%&el
interior 114 when the vessel 112 is closed. A fluid

C Clichtings thi 4vdste QSRR Gdntaid Within/BedolvbARnil QigdstédItetiorn hit AReous
144. Preferably, acheck valve 146 is connected

b eblngerwithresidbdiGolid kst nmtictr Bieferdblyimite dabe riabterié@aieiih the solvent
contam nation of the vessel 112. The drain |I|ine 144

i o pyesletemined dangtl of itmecalgalnted togulistautialld d@npletrhyndistolveia t he
vessel 112 for drainage of the solvent solution and

insfl padmit 49ags ghipsipmattent e pjaerainedenpratitgtomperature.

Iu n uct r .150 .connect ed. between the water
OH:-‘iI?f CLGI‘ %g etetm1oned operating temperature is between about 95 and about 98

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 fo.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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and the drain line 144. Flushing water is admtted to
the eductor 150 by the water supply 120 via conduit
120b. The action of the eductor 150 draws the air and
any odorous gas from wthin the interior of the

vessel 112 through fluid conduit 142, whereupon the
akfo AGheREPr ous gas i s eventual ly entrappegcwug{bogldggM

fl ushi ng mater at eductor 150 to, in turn, be renove

from t t 144 ¢
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1 1rstevh hridemetirod af this invbitien wesstigtahtixlp eidurg the hipokmd bffio@ajgedtibn
desired. In operation, once the contents of the vessel
arsolidiwasieriebp digppsed of he di gestion cycle (heating and

coolin the interior of the vessel may be rinsed
vvi th c %a’t’l%hﬂ“sﬁafa siffbanetrerprefegpd embpdimagtiofithe preseyiiinvention, a
Iet 148 0 After a few mnutes, the water outl et

PR SY%T“F AR frishemjnalispucing magsgs %émrﬂv%a e waste
t h t 112
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that the waste natter is covered) a predeternined
aRREN Prefeh®ly e Pdsyel 202Kd R b QW6H8Ie-waBedadslSfer 8indure. Also

conbined with the water to forma highly alkaline
S @efeadly, the vésbdl biferiorli14 sloold bedhed altiear k@ hneaghistant rederialy such as
the magnetic stirrer 135 and stir rod 137, and the

c @stisbie stainlesstsizeltoe d cérgniapaterial. I@ore prgferbly, Bedntitevessel Ri is a
predeterm ned period of tine to chenmically reduce the
waenstucied diemiagpateriirapabls o wifhstandingjthe combingtion P rllettlst o

cool, and the water outlet 148 is opened and rinse

wmmﬁ“@snam gt pHhegubiied toludnge hydrolysis onggtiof, sush as
a 8 ?I'gf.l ﬁ(glﬁ § Wﬁ%sg sttgexyﬁ]e vgs\s/\él 512” 15'? Ere#\cg‘gly capaﬁe of being closed in

an air tight fashion to provide the necessary environment within the vessel interior 214 for the
controlled alkaline hydrolysis cycle to be carried out o 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 tighily and sealed shut to |
Withstand the temperatures and pressures of the digestion cycle and prevent the inadvertent
introduction of atmosphere (particularly cartbon 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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remai ning solids. The water outlet 148 is then
re-opened and the liquid contents of the vessel 112
are allowed to drain. Thereafter, if desired or
necessary, the water outlet 148 is closed for a
second tinme and the vessel 112 is allowed to again

f Wwiol 20040bf320Mabr . Heat may then be applied agqhthﬁmhn§4
vessel 112 to heat the liquid within the vessel to
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er
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be used to disable the system 210 if the maximum capacity of the vessel 212 is exceeded.

The system 210 further includes comnecting 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 comnects through valves 224 to water

inlet 226 and /or injector means 228 for introducing water into the vessel 212.
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undi gested solid debris remaining within the container
60. The nethod of using the system 110 is simlar to
that of the first enbodi nent discussed above, and

i ncludes the elenents of providing a substantially

al kal i ne-resi stant vessel, providing a highly
awoedossmeissol vent, providing an anount of WaSle@uaRhi R84
having a nmnass |less than or equal to a predeterm ned

maxi mu S I Mer S t he, wast e tter pn th .
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o fapibasiamaturabgrp byreer, andoil tyrrss opihe Hkeh brantin® Belawrtbe wbd 212 88
degrees Cel sius. However, for_ a given solvent pH or

c Fritemelegrmprcation fereyithor Msqrigg infnthe vesss) 249 and ipdirerighasypal
tenperatures _(Jj.e., 90 degrees Cel sius_oreven |ower)
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solvent and waste matter, adding a catal yst materi al,

OftednDjAtke CAREBb UL the Previbts elnb&inaR PNy etiter WimIAMORIRLE one
PCT/ US2003/ 031184 After cooling, the post-digestion
eoftbrdinpylskiit iniewrtt hen be directly di sposed of through
conventional disposal nmeans, such as a sanitary sewer
or | afeffirably, 2 tempetaters seasdr @i (stahak afermmemple) it prsitioned inis e
applications, or the like. If preferred, the post
d{’g@"é?l foprnugicatige withlhe infesior ofithevpsgel @14 suplsthat dhe drmpefatrstifithy

of the resultant waste product and the interjor of the
viateden of ﬁtﬁ éressel 214 may be continnously monitored or queried upen demand. More

preferably, the heater 230 and the temperature sensor 219 are both connected in electric
communication with electronic controller 217, such that electronic controller 217 may
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 maiter. The system 210 may also preferably
include a vent 240, which is preferably disposed in the open state upon initiation of the cycle

and thereafier is preferably closed by the electronic controller 217 when the temperature
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system and nethod of this invention also substantially
reduce the anount of post-digestion solid waste to be
di sposed of FIGs. 7A-7D illustrate still another
preferred enbodi nent of the present invention, a

chem cal waste reduction system 210 for chemcally

r swowgisamsses of hydrol yzabl e waste nat erdcghi2003/031184
ranging up to about 3000 pounds or nore. The system
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nmater outlet may be closed to allow rinse water to accamulate and rinse any remaining

solids. The water ouflet 248 is then re-opened and the liguid contents of the vessel 212 are
allowed to drain. Thereafter, if desired or necessary, the water outlet 248 is closed fora
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 injtiated. The time and temperature used in this post-

digestion heating stage may vary.
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avai |l able to one of ordinary skill in the art. The
system 210 further includes an electronic controller
217, such as the conventional programmable |ogic
controller (PLC) neans descri bed above. Preferably,
the system 210 further includes a weight sensor or

t R ekieREe 218 (shown schematical | y) operat
coupled to the vessel 212 and el ectrically ?gg@#ﬁ%m?u&t
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vessels 212 (havin capaC|t|es for exanple, to
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maxi mum capacity of the vessel 212 is exceeded. The

S Vihdn@FbqRdiGo £ pedeBhinbd BdxuElREmE) A6 hd Pe RaswithAbkr ib the Bolyent
220 to the vessel 212, such as via conduit 220a. The
hi vgjthinthecihtieddr bohibe €mtel, deding the ivestunditle wistetriuttery aglalbwidg e
by mxing water and dry al kaline earth, alkal

hywehsto wiattie t, rerpgin withia the seheniintioligestelso fdne preduedus s@utiof gt
a highly al kaline solvent solution. Conduit 220a
c;rwﬁg&ltsehdmﬁte ogtiery Brefrablyptbowasts mpteraqmains iy the sopvept fageg

/or neans 228 for introducing water into the
'Jm?f%leﬂ%h ohRgresalguatertie sPerantiely disgiRrprelsEraaed meximum

Wﬁ%psoghgﬂg%%%lag lp(fg%mén odi gﬁe g:;‘gtempera%mgrﬁ errable t hat

predetermined operating temperature is between about 95 and about 98 degrees Celsins. 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 postdigestion end product may then be
directly disposed of throngh 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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be heated in order to nore efficiently and quickly
acconplish the chem cal reduction of the hydrolyzable
waste nmaterial. Therefore, the system 210 preferably

i ncludes a heater 230 operationally connected to and
positioned in thermal communication with the vesse

23 moapnoigawer sed in the liquid contents of thegoensei
212. More preferably, the heater 230 is a burner us

(s . . i .

| i ol e el Rt e Pl
CORUVYALEE frle gﬂt&lﬁﬁﬁ Wb d orRis A& R6 sibBRhial it 8 Bhount of
212 and in direct thermal conmunication with the
Vepstligstualseiliviaste 10w diésBest. i s preferably adapted to
generate sufficient thermal energy to heat the

I nt er i Gidthaigh hbmvatsisskes bédi destribed with preferrqireetiedivgents, thos skilled
tenperature |l evel after the introduction of water and

al jndhe artevilh widerstend that erodifications ap] vadativag 10dy\be madpyithout departing
conveni ent type of furnace or heater 230 may be used

t ofiere the sqopeofiheduyentions a3 setdirtiin fie foflpiging Gpimsn$ych ayedifications and

described in the previqus enhodi ment or any &F s
SR HeSSORTUNRE Y HEPBr™ BRATREF YR o GF e
art. Preferably, a tenperature sensor 219 (such as a

t hernocouple) is positioned in thermal conmrunication
with the interior of the vessel 214 such that the
tenperature of the interior of the vessel 214 may be
conti nuously nonitored or queried upon demand. Mre
preferably, the heater 230 and the tenperature sensor
219 are both connected in electric comunication with
el ectronic controller 217, such that electronic
controller 217 may regulate the output of the heater
230 to maintain the tenperature of the interior of the
vessel 214 according to a predeterm ned or desired
tenperature profile. The system 210 may al so
optionally include agitation neans for circulating and
m xi ng sol vent and partially dissolved waste natter.
The system 210 may al so 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 tenperature 35
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WD 2004/ 091820 PCT/ US2003/031184 w thin the vesse

212 reaches a predetermned first tenperature. A fluid
conduit 242 connects the vent 240 to a fluid drain
line or flue 244. The tenperature within the vesse

212 is gauged by the vessel thernocouple 219, while
the pressure within the vessel 212 nay be neasured by
a pressure sensor (not shown) such as a PSI

transducer. In cycle, once the contents of the vesse

a ralned after a previous digestion cycle (heating
and € coollng) the interior of the vessel may be rinsed
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aanmugh| y al kal i ne sol vent solution. The contents are

t hen agitated by a stirring neans, such as by punping

the hi l'y me&é'fbﬂﬁtr&ﬁl’:x\ﬁg Qh aﬁtgll1 ri}}p%ﬂn& aftﬁ’ngln: m@eﬁ@r of said vessel in
VESRBlie %d aﬁ%%t%‘ﬁmﬁ%@kﬁr@ﬁéoﬁ& ated to ab 98
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Thereafter, if desired necessary, the water outl et

248 i's 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 approxinmately 95 C (203 F),

wher g@pon .raeune r‘tbﬂlﬂﬁﬁdg rthé S6ntes iofi thé atRE hentHahd® thRNE@teraction

U IRGEREY afRaly §§mpougd EIIIIH fhe Bnd%swable materials: 3

(g)  means for venting the interior of the vessel, said Vcnung means being operable to
 be in the open state upon initiation of the cycle and to be closed by sald controﬂmg means wien

the ternperature within the vessel reaches a first predetermined level;

- wherein the vented gases are entrapped in water upon venting;
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di gestion heating stage may vary. 36 WO 2004/091820
PCT/ US2003/ 031184 The preferred system further
includes a |iquid pernmeabl e container 260, such as a
basket, capable of holding the waste material wthin
the vessel interior 214 during the waste reduction
operation to conpletely imerse the waste materi al
within the solvent solution. The container 260 is
preferably a basket shaped to fit into the vessel 212

and s g6 ef Lok . JiRf T80 Abe bk A\l BSEFAN arotyss cycto s

perforated stainless e pertforation is

pr 4 B8t oS vAsspat tern of 6 nm (3/8 inch)
hoﬁgg&?%%ﬁggg{hrough the steel basket 260. After the
wast e  (feduGida@ior@RanAk veluh &80i BEPleabr@dsaidivaeel;

contai ner 260 may be hoi sted out of the vessel 212,

t her eby Gy e maneemdorbhilancing diegastre cresailiitehiodetrril Sacmammeays wighin
W thin the container 260. The met hod of using the i
sy shevrrsglitd piewniharatunm ciigtingtvafiio ofid vebrel ferraeredeg i medetermined
di scussed above, and includes the el enents of L.
pr deietiupipe eportinsof Gineysigm by scliclilyiaduitiag aplignb g intg dregggsel interior
provi ding a highly al kaline solvent, providing an
andlifte SFeRest e matter having a mass |less than or

equal tgQ.a predet.er.m ned naxi mum S, ] fSi .
waste nR t or G RS DRAAES (R a8 dilfia

t he sel, heating the solvent and the waste matter,
and allTowing the waste matter to remain within the
solvent until digested to forman aqueous sol ution

Wth residual solid waste matter. Preferably, the

wast e makt er Tenwbtom ap m ddie Isfolthee ndmprisinga:
-predeterm ned length of tine calculated to

subst anfl) al mgard ifts @ining e cpitatidiomting inedr ofsaid massel, mass

of waste matter at a predeterm ned operating

t enper ataifrheatinPmedng beirty ajaptadieheatiedeferiopefitharvesdel ¢peseareil ng
tenperature is between about 95 and about 98 degrees
Ce |PEsieierming eycledompamiure fpr agredeiermingthdusition afiy Hhigk pai s9jf cooling

the waste matter nay he increased | epgt heni ng t he
anBiAE grer P EmRerag ff Seacsid fep P 8 E‘G“‘fir&ﬁe"?ﬂ‘fgg“e

f gl ?fgn%tg‘%lg%f?l@ E‘»Sfeu%t%ﬁ&gglﬁnv%%eltrgac egbaol:ltu rrg po#gi s?p%{ s%%% ﬂ&, after

7

0 e sol vent "and waste

ad (Mhﬁg p&nt%ﬁ& Wﬁﬁ&o@ﬁ!ﬁgﬁ f:u@:ius fif¥hes the interior of the vessel and said control
means opens said venting means and said draining means dmm the contents from within the
vessel interior down to a predetermined level, afier which point said drain means closes while
the water introduction means continues to flush the vessel interior until the interior is partially
full, afier which point the vessel interior is sprayed with a final rinsing liquid to rinse away

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

3. The system as in Claim 1 wherein said rinsing liquid comprises water.

40



some conbi nation of the above. After cooling, the

post - di gesti on end product nay then be directly

di sposed of through conventional disposal neans, such
as a sanitary sewer or landfill, used as a -
fertilizing agent in |and use applications, or the
like. If preferred, the post-digestion 37 WO

2004/ 091820 PCT/ US2003/031184 stage may al so i ncl ude
rinsing or flushing of the resistant waste product and
the interior of the vessel. The system and net hod of
this invention al so substantially reduce the anount of
post - di gest i die sptdngasia $1amtl ovleeeiniagiposlent cofmpidet vatag h
the invention has been described with preferred

enbodi nents, those skilled in the art will understand
that nodifications and variations may be nade w t hout
~departing Treoirsitihes ig Ciape | ghertin caid ypdesiratilomaterpts fagiter comprises
forth in the followng clains. Such nDdlflcatlons and

v aehize] s hipen Bwps prerlegrossuperiahibpminrafarer Pyl eyholasisa!
scope of the ended. cl.ains. 38 W claim |. A system
Fgﬁ?ﬁﬁgFFﬂﬁmg PﬁPFEWWﬁEundeS|rable material s by

subjectlng t hem to a controlled al kaline hydrol ysis
cycle, conprising. (a) means for receiving the

undesi r %bl € tesrl}{gtéaﬁlsas i%aﬂjg qCQEé{‘&Hgsaﬁe mE%fenxgaterlals comprises

cana ;gyr%fa(gg@ TR BptihRSSS b ok, SRR 20 i bl agents.

‘means |ﬁg t
tenperature of the systen1 i (c) nmeans for i nt roduci ng
water within the interior of said vessel in a
predeterm ned anount (d) neans for introducing an

al kal i 7conpauedsysiehdiad imh&idint 6 ksl sH@1 EnBLBSISE| adefts include .
a fphatiehek Nihnedldaiyad ahd piendlor m a sol vent sol ution; (e)

nmeans for heating the interior of the vessel to a

first predeterm ned tenperature

8. The system as in Claim 1 wherein said alkali compound comprises sodium

hydroxide (NaOH).

9. Thesystem as in Claim 1 wherein said alkali compound comprises potassium

hydroxide, calcium oxide, ammoﬁitmi hydroxide or magnesium hydroxide.

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

contaminated surgical instruments.

"1, The system as in Claim 1 firther comprising thermocouple means for monitoring

the temperature within the interior of the vessel.
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| evel after the introduction of water and al kal
conpound into the interior of the vessd for a

duration sufficient to substantially conpletely

hydrol yze the undesirable materials; wherein after
step d, the pH of the solvent solution is between

about 12 and 14;: (f) neans for mxing the contents of
the vessel to enhance the interaction between the

al kal i conpound and the undesirable materials..-g (Q)
means for venting the interior of the vessel, said
venting geangyhelng. GRSLAR heloR sail Bicdifind Pier BRGRctRh &lefhs
upon initration“of the cycle and to be closed by said
coNtehQldsbs Mo IFRADE WS InchldRg c4RBDBdR, Mpi@ap\ibripliiing thealicaline
vessel reaches a first predeterm ned | evel; wherein

t he cwepheti@es Q@ppPotreEn e aEpe ta tha covdiieneaticn infedioédgifhin the
39 (h) means for cooling the interior of the vesse

af t etssdl herat Yyakay ntsaild i yeis, a0y & therregple mepns yaonitor loop:
i ntroducing a coolant to the vessel; (i) nmeans for

cr edmppgtug. vacuum wi thin the interior of said vessel
(j) means for bal ancing the vacuum created interior by
sai d vacuum neans within the vessel to prevent the

vacuum exi sting W thin said vessel from exceed
predeterd@neé”mﬁﬁééﬁm%ﬁ??ﬁbm% 'W%ﬁﬂg#”Fﬁ%“%VQ@Eﬁﬁﬁﬁﬁ
selectively adnm.tting, apbient, aj.r.into the vesse

interi o_r(g) du?rlo’lrf%:f’_1 ayhéﬁg‘lé’;aiggln_ s‘(lﬁe)“% freans to initiate a
spray r '(@Se. ﬁr&&s‘g@%a‘?‘%&m uB SRS daMGieh A nO b BfE L0
solid remins. 2. e systemas in claim1l further
CONPri SiY:  heafinkhaildBAMSafaBhe Hféth Bt Gd bRBmEORIORLS mbi@ ®a
the interior of said vessel, said heating neans being
adapt@sathn® ofue Bhst bde 90 AL Bk b Bhe Sifficlclieo sBSBEIlly Higesasaiiaeom thatter,
predeterm ned cycle tenperature for a predeterm ned

dur ahdr@f a néftine Convdibing bigiedratabls mitehatsaod sobdwasirisgmaiu¢edner s
the tenperature of the vessel interior to a third

predet er {ﬁ') n ednﬁygﬂg]t% anVeﬁl% of the vessel to enhance the interaction between
the alkali compound and the undesirable materials;

(e) . 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;

wherein the vented gases are entrapped in water upon venting;

H cooling the interior of the vessel after the alkaline hydrolysis cycle
has run by introducing a coolant to the vessel;

(g) creating a vacuum within the interior of said vessel; i

{h) balancing the vacuum created interior by said vacuum means within
the vessel to prevent the vacuum existing within said vessel from exceeding a
predetermined level during operation of the system by selectively admitting ambient
air into the vessel interior during cycle through a vacuum breaker; and

(1) Initiating a spray rinse to rinse the digestive solution from the solid
remains.
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whereby the internal pressure wthin the vesse
reaches about zero pounds per square inch, after

whi ch point said water introduction means flushes the
interior of the vessel and said control nmeans opens
said venting neans and said draining nmeans drain the
contents fromwithin the vessel interior down to a
predeterm ned | evel, after which point said drain

nmeans cl gge LNt roducti n nmeans

CQAgh B 293%?1{ gﬂ %}E) Eﬁi\l/e dsi Il; Whﬁ[teglrsia'gﬁ basicispigent has a pH in the
interior is partla full, after which point the

vessel interior is sprayed with a final rinsing liquid

to rinse away through the drain neans any conpounds
remaining within the interior of the vessel. 3 The
system agc i im.1 wherein d rinsin

cmuest,q%?a ‘“ae“ mfezf’ h%‘hl? %f/&’ S ey bR splvent comprises a
wherein sald coo At 8K Yfat er. 5- The system as

in Claiml| wherein sald undesirable materials further
conprises animal tissue, human tissue, aninmal carcass

mat eri al, human cadaver nmaterial, pathol ogical waste,

or cont aii nfhd oiathod oMeHimal lﬁ%ﬁt‘éﬁeﬁtdswas@e mﬂ?&ﬁ‘* SYpHEY organic
a@ntanu@t:an predenvhiehedichl fdirginshpdesi rabl.e material s

conpri ses ~ enbal m ng agents,; toxic contam nants,

pat hogens, antineopl astic agents or mcrobial agents.

7. The systemas in Claim®6 wherein said enbal m ng

agent s ‘ihcinug @estfoqr yd al:dehyd

phewol . $, The stt{?gtde}%hgghl neié\%e% “%St)é rﬁatfér gompnses ammal
al kal i- conmpound conpri ses sodi um hydrOX|de (hhc}ﬂ.

-q. The systemas in Caiml wherein said al kal

conmpound conpri ses potassi um hydroxide, cal cium

- oxi de, ammoni um hydr oxi de or nagnesi um hydroxide. JO. ,

The systemas in Claim1l wherein said undesirable

materials conprises contam nated surgica

instrunents. 11. The systemas in Claim21 further
conprising thernocoupl e neans for nonitoring
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the tenperature within the interior of the vessel. 41
12. The systemas in Caiml wherein said alkali and
wat er introduction neans conprises a |oop supply
system i ncl udi ng conduit nmeans, a punp for punping the
al kaline conpound froma supply source to the vesse
via the conduit nmeans to be introduced within the
vessel interior by way of said agitation neans, and a
t hernocoupl e neans to nonitor loop tenperature. 13. A
met hod for digesting or neutralizing waste matter
conprising the steps of (a) providing a highly ‘
al kal i ne ’g.ol Vhnmetwt ol Clodm | nmidr Sirther sempfisingsisitaing tcgpulating, or
i ntterethehighlythesic silveat instep€dl vent bat h; and (c)
heating said highly al kaline solvent bath and said

i mrersed waste natter to a tenperature of at | east
about 90 C for a tinme sufficient to substantially

di gest said waste matter, whereby a mxture

conpri sing bi odegradable materials and solid waste is
- produced. (d) mxing the contents of the vessel to
enhance the interaction between the alkali. conpound.
and the undesirable materials; (e) venting the
interior of the vessel, said venting neans being
operable to be in the open state upon initiation of
the cycle and to be closed by said controlling neans
when the tenperature within the vessel reaches a first
predeterm ned | evel; wherein the vented gases are
entrapped in water upon venting; (f) cooling the
interior of the vessel after the al kaline hydrolysis
cycle has run by introducing a coolant to the vessel;
(g) creating a vacuumw thin the interior of said
vessel; (h) balancing the vacuum created interior by
said vacuum neans within the vessel to prevéent the
vacuum exi sting within said vessel from exceeding a

19. 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 comprising the steps of

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

(b)  recciving a mass of undesirable materials within said vessel, said mass of
undesirable materials i)eing not greater than a predetermined maxinum mass value;

{c)  controlling the operation of the system, including considering the mass of
undesirable materials and determining the appropriate amounts of water and alkaline compouﬁd

to introduce into the interor of the vessel;
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predeterm ned | evel during operation of the system by
selectively admtting anbient air into the vesse
interior during cycle through a vacuum breaker; and

(i) initiating a spray rinse to rinse the digestive
solution fromthe solid remains. 42 14 The nethod of
Claim 13 wherein said highly basic solvent has a pHin
the range of about 12 to about 14. 15. The nethod of
claim13 wherein said highly basic solvent conprises a
m xture of water and at |east one al kali hydroxide.

16. Thddnet Histstapf(c)Ohteilyring 3n yikrdicenppugdivithivibsipigrioraf sagivessel in
conpri ses organic contam nation present on nedica

i n&t3prEbassd onfhe mapef vpdstinblg metetidai m 13- wherei n sai d
wast e tter, co i.ses ani mal _carcass. 42 a 18. The
mot hod (Bf - ISP PERPTFREP 2 EHHITT Sp A GF Ridrig n an amount

circul atjin r .stirring.the highly basic solvent in
sté% e ?é§¥4%%? QP di gesting or neutralizing

hydr ol yzabl ' ' ' ' m
o . W kcal oRROR S0y ieBl Bl il Bpl i S
I e&iMtbRRimcdAl th pRhRe £ Qfely £PSMANLEARR sanitary di sposal
or | and application, said nmethod conprising the steps

of : (ayhstin whidiRE tepelaRSE™ af RAE b9y &5s&k CeRpL ed to
a tenperature controlling neans; (b) receiving a nmass

of undesirable materials within sai.d vessel, said nass
of undesirable materials being not greater than a
predet erm ned maxi num nmass val ue; .(c) controlling the
operation of .the system including considering the
mass of ur?awsm&;)én%@mm%gwammm%vw q Yesel to

appropriate amunis of water and al kal i ne conpound
move waste odors while the vessel;

(h)  during steps (¢} and (f), mixing the contents of the vessel to enhance the
interaction between the alkali compound and fhe undesirable materials;

()  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
;iredetennined second tempetature and the pressure reaching about ene (1} atmosphere;

| (lg) during step (j), creating a vacuum within the inferior of the vessel to remove odor

from therewithin; |

(] during step (), balancing the vacuum so created to prevent said vacuum from’
interfering with the draiming of the vessel;

(o)  after step (1), draining the Jiquid solution portion of the vessel contents from the

- interior of the vessel; and



to introduce into the interior of the vessel; 43 (d)
after step (c), introducing an al kali conpound wi thin
the interior of said vessel in an anount based on the
mass of undesirable materials; (e) after step (d),

i ntroducing water within the interior of said vesse

in an anount based on the mass of undesirable
materials; (f) after steps (d) and (e), heating the
vessel interior to a first tenperature for a duration
sufficient to produce a safely disposable resultant;
wher ei @) sabdibr fidpl(R), ihtipienainor & thesesad tolremst agiyouiniz@Golution

. degrees Celsius;,. (g) during steps (e) and (f),

i nésiduafiormgpy solid spaimsrefithetundasirblearatpadit of t he vessel to
renove waste odors while filling the vessel; (h)

during steps (e) and (1), mxing the contents of the
vessel to enhance the e a kal i

t
conpouna aﬁawwweuﬂﬁageﬁkﬁtféﬂhéﬁgtﬁ%Tgﬂﬂ%ﬂTe AFp el step

(9), oI| e i.n erl t sse

pr edet ﬁ‘%ﬁg%@rﬁ?e ‘theco e gl ggemsﬁ on cyc

h [

¢ Rl %Egetéﬂﬂd%%‘ﬂ%k@b%%se PR I R 0
seconqgyj e RErRb SR B 4 RCHNAEd 2BRIsH t0HN6w
(1) at sphere 8k) durlng step 6), creating a vacuum
Wigle i sbilkgon kd YeBdve 8y cafairdel BigdiB&SElutidn ol @i W@ emalds oftthe
there within; (1) during step (k), balancing the

V @hddsinabls ateiaBpdn@d t 0 prevent said vacuum from
interfering wwth the draining of the vessel; after
step (@), zhewstopim.gintties thd ipsingisobpn fidnhe igemarp YS’FSdt he

vessel contents fromthe interior of the vessel; and
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2 't_.r The method as in Claim 20 further comprising the step of heating the rinse
solution during steps (o) or (p).

22. Themethod as in Claim = 20 further comprising the steps of:
® after step (q), conducting a subsequent rinse of the inferior 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.
'23.  The method as in Claim = 22 further comprising the step of:

) afler 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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(n) after step (m, rinsing the interior of the vesse

to renove any remaining solution residue from any

solid remains of the undesirable materials. 20- The

method as in Claim-19 further conprising the steps

of: (0) during step (n), closing the drain while

continuing the rinsing and partially re filling the

vessel and agitating the rinse solution throughout any
solid waste remains; (p) after step (o), circulating

the rinse solution for a predeterm ned duration to

all ow bhe ThgansObiutibian t 0y whdrEu eaidhighbnasigisplaent has a pH of at
di.gestoore.sol ution fromany solid waste renmai ns of the
undesirable materials; and (q) after step (p),

draining the rinsing solution fromthe interior of the
vessd. ;21. The nmethod as in Claim20 further

conpri si ngs. t e kRIS @@L | NY & hgeih isAidhiglB P batid Qitvent comprises 2

O LS D ek i o o B SR

conducting a subsequent rinse of the interior of the
vesselto renove any solid waste remains fromthe
~undesirable materials; and (s) during step (r),

di sposi Bg ofnd hembestthant ef Fhitentsaidprede¢mihed mass of undesirable
conventi onal nmeans. '23. The nethod aﬁ in Claim?22 B

f mptetidy comiipes IBFHJoAhE i prgpuGtontamunipEruiPetep ()

openi ng the vessel and renoving said solid waste

remains for disposal in a sanitary landfill or for

usage as solid fertilizer. 45 24. The nethod of Caim

19 wherej.n EirkdudgflGibasi 16 wWoraestd hadetermprgdgnasg pl undesirable

| east about. 13. 25. The nmethaod of .clail wherein

Jogterialicrpyses ggrpcdl| C\?gtﬁ?mg%gnﬁ?r sczéls}nsgllumr?l&g't ure of

wat er and an al kali netal hydroxide or alkaline

eart h-metal hydroxide. 26. The nmethod of Caim 19.

wherei n said predeterm ned mass of undesirable )
28 The method of Claim 19 wherein said predetermined mass of undesirable

_materials comprises animal parts.

29. The method of Claim . 19 wherein said alkali compound and water are

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

" 30. The method of Claim - - 19 wherein the predetermined maximum mass value

is about 3 kilograms.

31. The method of Claim ~ -19 wherein the predetermined mass of undesirable
materials is selected from organophosphate pesticides, nerve gas, nitric esters, aromatic nitro-

compounds,
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materials conprises netal tools with organic

contam nants thereupon. '27. The nethod of C aim 19
wherei n said predeterm ned mass of undesirable

mat eri al s conprises organically contam nated surgica
instruments. 28. The nethod of Caim-19 wherein said
predeterm ned mass of undesirable materials conprises
animal parts. 29. The nmethod of Caim. 19 wherein
said al kali conmpound and water are introduced based

on i 0, DRI BARSS, YAk MEnOlutndesl T abl e
&Qﬁm&&%@%%?&ghgﬁhe1qogﬂ% éi’%%gg é%g#%q} e

materi al s.
Pr e€eLfs it Lnd Bt IR {IRS:S antdl Y& iomi, SH1APQMELoB, and polyphenols.
kil ograms. 31. The nethod of Claim -19 wherein the
predeterm ned mass of undesirable materials is

sel ected from organophosphate pestici des, nerve gas,
nitric esters, aromatic nitro- conpounds, 46

chenot herapeuti ¢ agents, al kylating agents,
antibiotics, plant toxins, animal toxins,

bact eri ol ogi cal toxins, non protein toxins, anina
venons, plant catechols, and pol yphenols. 47
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