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Fi el d of. t he Inven(ﬂ)r@ ooy - The present Cﬂventlon is dirggted to 36, |

met ods for, “the treatnenf of bionedical and Haescriptianct naged g d® 8aged 3€| '
‘More:specifically, the present invention is dire eammqg : pagedh sip@ggﬁnvm.}_
processi ng wastes contai ni ng pathogenic 10 m crc@rgmms tprged agpamq,,ﬁ ,,,,,,

reduce or elimnate the amount of .pgt hogens %Aﬁsﬁact her gmiged ahitl tb paged ..........
generate safer, industrially useful products : a

Background of t he | nvent i on Various nethods for. treating or
processing waste 15 containing infectious material, i.e., waste containing
‘various pathogenic mcroorgani sns, are known in the art, and vari ous

t echnol ogi es have been tested in attenpts to effectively sterilize such
wast es. However, the known, conventi onal processes have inherent

di sadvantages which 20 |imt their use. - PATENT

‘Attorney Docket No. 8177-2

METHODS FOR TRE)’_ATING INFECTIOUS WASTES.

5 "~ Field of the Invention
Thé present invention is directed to methods for.
the treatment of biomedicél and other inféctious wastes.
Moreispecifically, the present invention és directed to
methods for processing wastes containing pathogenic
10 microoréanisms to substantially reducé or eliminate the
amount of paﬁhégens presént therein and to generate safer,

indﬁstrially useful products.

Background of the Invention

| _ Various methods for treating or-précessing waste
15 containing infectious material, i.e.,.waste containing
various pathogenic’microorgénisms, are known in the art,
and various technologies have been tested in attempts to
effectively sterilize such wasteé. However, thé known,
conventional processes have inherent disadvantageé which

20 1limit their use.
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-2-, - The currently nost w dely used met hod of - sterilizing
or LreatlngAlnfectlous wast es utilize thermal degradation as the
primary treatnment mechanism The el evat ed tenperatures used in these
processes are 5 generally achieved through dry air, steamor flane in
order to sterilize infectious mcroergari snms by partial mol ecul ar
degradation at | ower tenperatures or total . nol ecul ar destruction at
hi gh tenperatures, - An exanple of this type of nmethod is the
10 autocl ave, whi cFheisesrzentihinrat onlagly aardnnithod ofressuri zed steam
to treat clinical products, such as I nstrunent s and, cont ai ner as well
as to decehrmidiring or txeating i Uechionsafastes & %ﬁetYP%F%$£sal The
limtations of such sterj.lizatjon syst ens |Q§qu§}the @$55|ble escape
the

of aer osAeTERARIPR | 3% th & PFEIHN h‘b"g’é?] ai n and :
h t { f . th t th | f |
cont ai P@%ﬁ%ﬁ%ﬂb&%mf&a@%ﬁ st 1n T RS At hossibl 0 -
madeogfj_ eneral e@éﬂ?&f”@& £5Y &ﬂ% }{‘eaffntﬁeﬁ é@efmﬁéelﬁoad and the -
nt | ori1ng,

20 co I Ng requirenen ransporting and di sposing the
treated gl gdi oo SEORIRIZY ﬁfédz@ié\ﬂs micrdoFdHel she Chy ep@tt dan or

| andfills. Thus, this technol ogy creates a secondary environnent al

pr0b|en1rﬁ&I§¢ﬁEhi(Hééﬁadation at lower temperatures or total
molecular destruction at high“femperatures.

An example of this type Of.method is the

10 autoclave, which uses a combination of vacuum and
pressurized steam to treat clinical products, such as
instruments and containers, as well as to decontaminate
post-patient care materials prior to disposal. The
limitations of such sterilization systens include the

15 possible escape of aerosolized and liquio borne pathogens
through the drain and exhaust ports of the sYstem: the
incomplete sterilization of materials containing pathogens
resistant.to the temperatures used; possible inadequate
steam penetration to the center of tne vaste load; and the

20 continuing requirement of storing, transporting and
disposing the treated material, generaily ufilizing
further incineration or landfills. Thus, this teohnology
creates a secondary environmental problem relating to the

disposal of the treated waste and is not designed to

25 create any useful by-products from the treated materials.
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di sposal of the treated waste and is not designed to 25 create any
by- products fromthe treated materi al s.
convgntionaV process utilizing thermal

whichris presently the nost

usef ul

met hod in the wor | d. However, tthstgchnoIogy IS now com ng under 5
severe environnental criticism and Is“subject to strict regul atory
standards. In many instances, incineration is bei ng banned entirely

because of the HI«ﬂiﬁg{Kg;Q?%nventfggggCB&G@§§§KE£§fi@{ﬁ§geﬂéfﬁéfd'

t hereby. Thus, new gui d

st andar ds tdéhri&l &4y NDs t DnETHhESA ©16n, SHEICRSi & Vs et Tl B & dgospd

carbon nonoxi de, and new requirenents relating to dioxins and fur
produced foammdniyiuwsed oimtfectpbastvaste tredement spethod fs bhéyest ers.
order to conmply with t hese standards, conventional incineration

t echnol ogywairid .
nmet hods_ economni cal | y, unfeasi bl e. The problens fesultj

. n f
toxi c éhi SEVAKS (oRviTorreRtal | erlpieteRgaand 1s %?%J%ﬁgtaﬁaiFFBhaF
limtation to

djiti I . f_1i ' di d
transpor t EASHHSREh RFpSRRRe” o6 FanestnebanEt | LRCIAETATLBBERF of the
res'dualEﬁ%&ﬂ&]banneéaggiiééfy because of the likelihood that :

10

15

20

25

hazardous products are generated thereby. Thus, néw
guidelines regarding incineration involve higher standards
relating to emissions, such as hydrogen chloride énd
carbon monoxide, and new requirements relating to dioxins
and furans produced from burning complex plastic |
materials, such as polyesters. 1In order to comply with
these standards, conventional incineration technolbgy must
be re-desighed.significahtly, making these treatment
methods economically unfeasible. The problems resulting
from potential toxic emissions from incineration processés

are an additional limitation to the traditional problems

. of intermediate storage and transport associated with this

process, as well as the disposal of the residual ash in
landfills. |

A third conventional method of treating

infectious waste which employs thermal technology

comprises heating the waste in large scale microwave

systems. Microwave systems afe,particularly effective for

—_—
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A third conventional nethod of treating I nfecti ous waste which enpl oys
t hermal technol ogy conpri ses heating the wast.e in |arge scale

m crowave 25 systens. M crowave systens are particularly effective for

4 =~ sterilizing water-based tissue and nmaterials which allow t he
absorption of mcrowave frequencies.- Hpwever, m crowave systens have
been found to be ineffective for achieving thermal sterilization of dry.
matter. Moreover, 5 mcrowave nethods do not penetrate materials shielded
by rresalehrndlenogowartes-bgmﬁ &dspuedrng meferigdé, which sddbw
processes are al so expensive for |arge vol une treatnment and produce

di si nf ect Ehenabsernfiion P@qmlﬁ§9“PUPtﬁéﬁq“encdﬁ§pos§PW9MPFh its

acconpan costs and proble Ste tnent rocesses.
enplgglném3%§°U§¥eoFY5t%“Eh v@ap?e§r§9¥“§0tfh 1§ﬁ5fﬁ 3 fﬁé art. In

general, aenihIAES R, HUIAIRTEA JPHIgialeries Ui g

waste trea tens I ZI ng gas an rrechanl sns. An

exanpl g Omer%sw%ne%%fa%md%o% %et&it@%%tfﬁqst A% eaded hgad with an

appropri ate anount of gaseous chem cal agent such as ethylene oxide,

for mal dehm@eam%a@%l@swe% aghdielad NedtidllesiC @iy@ifiges Alktc. Syl opriate
treatnent vessel, such as an atnnspherlc chanber. Ethylene oxi de gas

is wdel Ypu'&&dsisl&st ate 2] scstedpdrisiate @or0fl alrier wllame &remtarerd] s, whi ch

noutd and produce disinfécted waste which requires further
.disposal, with its éccompanying costs and problems.

10 Waste treatment processes employing the use of
chemicals are also known and used in the art. 1In general,
there are.two major chemical methodologies utilized in
waste treatment systems,.utilizing both gas and liquid
mechanisms. An example of a gaseous system compfises

15 contacting the waste load with an appropriate amount of a
gaseous chemical agent such as ethylene oxide,
formaldehyde, peracetic acid and_beta-pfopyl acetone in an
appropriate treatment vessel, such as an atmospheric
chamber. Ethylene oxide gas is widely u#ed in the

20 sterilization of thermolabile materials, which would
othervise be damaged by exposure to heat and moisturg.
However, these treatment processes have fallen into
disfavor since the chemicals used are considered to be |

probable human carcinogens and require extreme care and

25 containment during use. These materials also remain
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ot herwi,se be damaged by exposure to heat and nvoisture. " However, these
treat ment processes have fallen into di sfavor since the chem cals used
are. con3|defed to be probabl e human carcinogens and require extrene
care~and 25 containment during use. These materials.also remain

-5-- hazardous after treatnent-anﬂ-feqU|re speci al det oxi fication
procedures so that their concentration in the treatnent area neets

saf ety standards. Wast e treat nment ne&godology ‘enpl oyi ng
liquid Ba%héﬁ$%%l%fﬁeﬁptréé§m9ﬁ§ and sequhrer FRECHALCh is a very

strong oxi di zi nt and reacts in water to,form chlgrlte I ons.

An exanﬂ@%t%¥1gg??€ ﬁeﬂf°ﬁ§@ﬁ5ﬁ5l5§ythat Ehﬁ?ﬁy?ﬂ@cﬁpﬁﬁ¥g?8ﬂl i ne

conpri ses nul tlng t he_was g nﬁ a gna t hen subjecting the
granul at 83 p ???€?%§ tBF§2 FBeTELFRFERE §t?39 bF%pat h treat ment . The
chlorine treatment,, fﬁed£§£9£ﬁb£§ haehgasgaégtsﬂﬁ§ﬁgaﬁgn§&§§ia'

oxi di zing the , sSucC ste tations

rel at ngcﬁ%ni@§lgr¥bﬂﬁr§§g il ugbseesghwhmewmchcmgoal gatgd

di si nfected wast es | sposal of the 15 residual chlorinated
treat nengtpohyt bePadBenghggent aﬁaHEEQBQQS&ﬁeaaaarototmerﬁxposure and-

subsequent I nactivation of all pathogens enbedded in the waste nass.
More recefpocRIBEgtagibnkect Aauexenple bfeat keettment methodology
employing liquid chlorine comprises.granulaﬁing the waste
material and then subjecting fhe granulated particlés to a
10 chlofine spray or bath treatment. The chlorine treatment -
disinfects the granulated waste material by oxidizing the
pathogens. However, such systems have limitations
relating to the drying and final disposalfof the
chlorinated disinfected wastes, the safe disposal of the
15 residual chlorinated treatment solution and the
comprehensivenéés of the exposure and subsequent
inactivation of all péthogens embedded in the waste mass.
More recent, emerging infectious waste treatment
processes employ advanced techpologies originatihg from
20 the fields of electronics and thsics. Such processes
| achieve the destruction of infectious microorganisms

within the waste by bombarding the waste load with

“electron beams or electromagnetic radiation. Examples of
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processes enpl oy advanced technol ogies originating from 20 the fields of
el ectroni cs and physics. Such processes achi eve the destruction of

i nf ecti ous *m cr oor gani sns within the waste by bonbardi ng the waste

| oad. with el ectron beans or el ectronagnetic radiation. Exanples of

- 6- ~such nethodol ogy presently in use enploy gamma radi ation,

el ectron beamradiation and ultravia g —radiation to destroy the

- pat hogens present in the waste | oad. For exanpl e, gamm
irradiation systens utilize 5 powerful radiation originating from

r adi oact i ¥ecKonetRSdology sprésast Dpbiht uéé emplGpsgemma3raddationystens are
primarily used for the sterilization of nedical supplies and food.
However, ekeetitonibpeaponedigbion andadltraviolet radipddpnhiPe been
designed to treat |arge volumes of 10 infectious waste materials in

conti nuoudesbreyythe zegthogens spresentsinThbegyagt®ahPafes of such systens

include th - obyi h ds_t | .which_! ' . fet
masures, such as SHPE| SKABPLE: { AERPAGI BEPERRBAPP oY Rre titigh Prel
dect cages Lgr£07 ¢ 8ALLELBHCYr P hOETAgPEBRIRA 163 HIVRO KRy delie
effectlveﬁess of “such processes”are epenaent on the conti nual

adj ust meng,,of §§p€§H£ftF6?haﬂHré,&EQﬁﬁ:—hBﬂ”dgﬁphos%@éﬁ@)@@ee for the

conti nuous decay 0 e radioactive material. A nore serious problem
of t pesRabyY By cliBedckatetnbostheillispeioh of meditednisupplies
and food. However, recent high power gamma irradiation
systems have been designed to treat large volumes of
10 infectious waste materials in continuous conveyorized
facilities. The disadvantages of such systems include the
obvious hazards to personnel which require extra safety
measures, such as shielding of the radiation units, whicﬁ
ultimately decreases the cost efficiency of these methbds.
15 Morebver, the effectiveness of such processes are
dependent on the continual adjustment of exposure
durations in order to accommodate for the continuous decay
of the radioactive material. A more serious problem of
these systems relates to the disposal of the spent
20 radiation sources and the treated waste due to the
ekistence of trace radicactivity therein.
Another treatment comprises subjecting the waste
material to.electron beam'radiaﬁion utiliziné electron

7

“energies exceeding 10° electron volts. Commercial linear

25 accelerators are used extensively for the small scale
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20 radi ati on sources and the treated waste due to the exi stence of

trace radioactivity therein. Anot her treatnent conprises
subj ecting the waste - material to el ectron beam radiation utilizing

el ectron . energi es exceeding 10[err] electron volts. Conmercial |inear
25 accel erators are used extensively for-the small scale E

-7- sterilization of surgical bandages and ot her di sposabl-e

nedi cal produgts. However, the f electron _be ener for the
sterll|zgﬁﬁﬁﬁléﬁ&aFPBEtH@n?“SﬁlFﬁiegPpgages a"ﬂaggggﬁagéfﬁﬁ %¥% ires a

| arge scaledinzh ALl AR { fouSeedt L ERUANLPLIOLERE B {0 costs and

occupatio procedures. 'For exanpl e possibiTity of

I agﬁ%ﬁgnonowhgeg%risﬁga@m knberbatndhkOBs infeRiEaidis and the

di sposal treated waste requires secondary st orage,
transport yaaeel matkerdaireequiiees alfarlr gedde, inkitha1ahiivniiiad is
general ly effective in destroyi ng existent pathogens, the penetration
effici enCuttendagt phebeenst renakbénsy eveceoses dndi bicshipa tdidnaldi st ance,
density and the presence of metallic shielding in the waste materi al
caused bysafedyeprosgdurgss, For. exahpie,l15hel poissiibd lity @far ant ee of
total disinfection of the treated material. Athird

type of rwdirkersnabsorhdnggyomwoleneilngecondary x-ray radiation

remains and the disposal of the treated waste requires
full secondary storage, transport and final diéposition.
10 Moreover, while thié method is_generally ;ffective in
destroying existént pathogens, the penetration efficiency
of the electron béam energies diminishes with distance,
density and the presence of metallic ;hieidiﬁg in the
waste material caused by needles, syringes, etc., thus
15 1limiting the guarantee of total disinfection'of the
- treated material.

A third type of radiation technology now_being
used to treat infectious waste material utilizes
ultraviolet radiation. However, it has been found that in

20 general, ultraviolet wavelengths are effective only for
the surface treatment of the waste materials and
therefore, are not appropriate~for the.processing_of

infectious waste materials requiring subsurface

%\
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used to treat infectious waste material utilizes ul traviol et _
radi ati on. However, it has been found that in 20 general, ultraviolet

mavglength3°are'bffective only for the surface treatnent of the waste
materi al s and therefore, are not appropriate for the processing of .
infectious waste materials requiring gubsurface penetration to

acconplish sterilization. This charafteristic limts the use of
ultraviolet radiation for treating |large volume m xed infectious waste.

Processe %x?ét?:%é{%r?a&”é’cc%m fi’é'ﬁ'%‘@e{i‘ﬁz&@i‘&ﬁ”t r'f'ﬁ]w” of pat hogens

W t hin erfralsto uce Izer tertal's are known in the
art. For axailEeridtfe f’fﬁ.?ﬂé e §s§5§f 1@iltf'é§f$9§€5r§d95958ﬁsf89r
ridding cotton gin waste of detrinmental pathogens and d seeds to

produce afedtind ZPdrgd WE1@HECKSRed OTRE&SES0EHOPREDE. or grl nding the gin
waste. and steam ng the material by the ‘tenperature of 215[err]F

(102[err] O and at pPposésséspfesseltmbhaBingpst f@ddckig)the). S. Patent No.
4,743,287 discloses a nethod of treating waste organic naterials to
produck adnmemntextilonbagepathogéns evithvimiastermmaberhatsnpoi ses :
granulating the material and then reacting the granulated material wth
wat er, agupdure af¢xbblizeronptenials mreabmqwnl 0 the2goterrFPr (about 43
to 138[err]C3 and a pressure of -up to 3.0 (207 kPa) is maintained:in
t he ‘r eact§*¥APRERs Y « Algil)tel‘ﬁg‘OPaQe?ﬁ:’W “discloses a process for

ridding cotton gin waste of detrimental pathogens and weed
seeds to produce a fertilizer. This process comprises
10 chopping or grinding the gin waste and steaming the
material by the témperature of 215°'F and at constant
pressure of 30 psig. U.S. Patent No. 4,7?3,287 discloses
a méthod of tfeating waste 6rganic materials to produce i
- humic acid base fertilizer formulation which comprises
15 granulating the materiai and then reaétiné the granulated
material with water, acid and a base. A temperature of
about 110 to 280°F and a pressure of up to 30 psi is
mainfained in the reaction vessel. Also, U.S. Patent No.
5,021,077 discloses a method of preparing natural
20 nitrogenous particles useful as plant food by granulating
waste material and then heating the material at a
temperature of about 50 to 100°C. However, this patent
: discloseé that heating at temperatures higher than 100°C

disadvantageously causes the denaﬁurihg of proteins in the
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5,021,077 discloses a nethod of preparlng natural nitrogenous particles
“useful as plant food by granulatlng waste material and then heating the
material at® a tenperature of about 50 to 100[err]C. However, this patent
di stl oses that heating at tenperatures.higher than 100[err]C

di sadvant ageously causes the denaturing of proteins in the

material. In contrast to the present-nmgthod, none of these processes are
directed to the treatnent of infectious waste. Accordi ngly,
there is a need for a nethod for treating infectious waste material to
subst ant i alalttermieduce Irorcaitinastatte the oesent athodf @nshcfens therein,
which is safe, effective, econom cal and which produces useful products.
Sunmary ofthelse presesses are directgs tg dhentneptantoPhas as its

obj ective , to provide a method for effectively treating infectious waste
materi al #®L |W53%FTeduce the concentration of pathogens therein

d which lts in th f useful diflg to th
_ E|;pesen!t Ci n\r/gﬁtji Of] | eéjo.r Ovlle"f: (a}iq" c?g%tlgﬁserﬂ lri’geega?tﬂo:)%em cm crooé%an?smel s
roce C t wast t
Itohe g? nult"?é 3: v%?sqg% er| .'{;b%t% nga[kllgzaié Q:é-} [%‘rrperarﬁjire c*erf o‘fﬁé rlgg Itgg
200[ er r] CoyAle 13 m iH0% Wife céox?é@’r@ra%ﬁ&rp c?@%a‘ﬁodé’r@bﬁhé?@iﬁp wiphéh kPa. )

is safe, effective, economical and which produces useful

products.

summary of the Invention

10 The present invention has as its objéctive to
provide a mefhod for effectively treaéing-infeétious waste
material to substantially reduce the concentration of
pathogens therein and which results in the provision of
useful products. According to the present invention,

15 waste material containing pathogenic microorganisms is .
processed by a method comprising: granulating the waste
material; treating the granulated waste material by
heatiﬁg at a temperature of about 160 t§ about 200°C, at a
pressure of about 90 to about 226 psi in a non-isotonic

20 étmosphere; The granulated waste material is treated for
a period of time sufficient to substantially reduce or
eliminate the concentration of pathogenic microorganisms
in the waste material. After treétment, the treated

material is separated into solid and liquid phases. The

-
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~in an atnosphere conprising solute at a concentration which differs from
“that knowwn to occur in the pathogenic mcroorgani snms. The atnosphere is
generated ffroma liquid -salt solution conprising solvent and sol ute. The
granu- lated waste material is treated for a period of tine sufficient to
substantially reduce or elimnate the con- centration of pathogenic

m croorgani sms in the waste nmaterial 10Ater treatnent, the treated
material is separated fromany |liquid phase that may be present. The

- 10 - present invention also enconpasses usef ul %U|d .
fertilizepsegpnti Anusntign ééﬁﬁoﬁPF@mﬂ&FéﬁﬁaP§eﬂﬁlc 18Pé products of

t he prese ti,qn he Drawings 5

Fi g. 1_shgﬁggehézﬁﬁﬁnagge6§d8ftfﬁ81pFSP@§§1te n %@5& }ﬁgwﬁﬁc h&*Hr esent
|nvent!onpkgdg5@grggakhg %%%@b od. Det ai | ed Description of the

| nventi on esent |nvent|on Is directed to a nethod
for processing and d|S|nfect|ng waste containing 10 pathogenic
m croorgani sms. More specifically, the present ~invention is directed
to a nethod for treatiggienipescpistion ofabhe DRavingss which contain
pat hogens, . such as those
5 _ Fig. 1 shows the main steps of the process

according to the present invention in diagramatic form.

Detailed Description of the invention
" The present invention is directed to a method
for progeséing and disinfecting waste containing
10 .pathogenic microorganisms. More specifically, the present
invention is directed fo a method for treating infectious
waste materials which contain pathogens, such as those
found in hosPitals; veterinary facilities, and the like,
so as to substanfially reduce or totally eliminate the
15 amount of pathogenic hicrqorganisms present therein. By
"substantially reduce" it is meant that the concentration
of the pathogens is reduced to non-détectable levels using
conventional asséy methods. In many cases, the pathogens
are entirely eliminated from the waste. The thus treated
20 material may then be further processed into useful
materials, such as liquid fertilizers; industrially useful

composite feedstock material, etc.

—_
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found in hospitals, veterinary facilities, and the |ike, So as to
substantially reduce or. totally elimnate the 15 anount of pathogenic

m croorgani'sns present therein. By - "substantially reduce" it is neant
that the concentration - of the pathogens is reduced to non-detectable
| evel s using conventional assay nmethods. In many cases, the pathogens
are entirely elimnated fromthe wasteEl dhe thus treated 20 material may
then be further processed into useful materials, such as liquid
fertilizers, industrially useful . conposite feedstock material, etc.
-11- ' Thelpapacoentei riereerernisrsnkreptabls ¥l tﬁ}‘?he
present method appear to be unlimted and lgclude al, | Engmnal hunman
pat hogenipresentorefahed naPPeaRctal Py PRLIBYFAY and 10FIHEEs2 bact er i a,

f i, , ._Specifi | - of ' g be
L1 oot bd AFRFE (R AT ARRERGG Bicrosqatiand JSpaeaTTy SHbsUaTRY, O

are” not ‘limted to:
Brucel | osj Y : ac ., etcl OBbecdifd®  spp.,
diphtheri¥§kuggg' ¥%%%%Eﬁ§?E§M§gE?,ﬁfég?ggﬁé SBS.,_ ni ngococcus spp.,
Bordetgl | @vaipPes of FAEHBBEAGCURicAPRaySBeMeRebkad sith, the0 Shigella
- spp., E. Coli, Yersinia spp., hepatitis A virus, hepatitis B virus,
hepatiti spfeyefitismetRpat ihciubeyi bus, are nothddmitiednteddefici ency virus
(H'V), neasles virus, nmunps Vi rus, rubella  virus,

vari cel | aBrosetiosisvepps, CampylepaskegaFepiruSloBSiGINBERP vi r us,
her pes sinplex virus
P g?phtheria, Haemophilus spp., Listeria spp., Meningococcus

spp., Bordetella spp., Pneumococcus spp., Salmonella spp.,

10 Shigella spp., E. Coli spp., Yersinia spp., hepatiﬁis A
virus, hepatitié B virué, hepatitis C virus, hepatitis'D
virus, human immunodeficiency virus (HIV), measles virus,
mumps virus, rubella virus, varicella-zoster virus,
thoﬁegalovirus,-Epstein-Barr virus, herpes simplex virus

15 type 1, herpes simplex virus type 2, human herpes virus
type 6.

- Although not wishing to be limited to any
particular theory, it is believed that the present method
substantially reduces or totally eliminates the pathogenic .

20 .microorganisms present in the waste material throﬁgh the
specific combination of temperature}'p;essgre and
atmosphere used.  That is, it is believed tﬁéf éhe
treatment of the waste material at high temperatures and
pressures in the presence of a non-isotonic atmosphere

- 25 denatures the pathogenic microorganisms by altering their
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15 ,type 1, herpes sinplex virus type 2, human herpes virus type 6.

Al t hough not wishing to be limted to any - particul ar theory, it is
bel i eved that thé present nethod substantially reduces or totally

el imnates the pathogenic 20 mcroorganisns present in the waste nateri al
t hrough t he specific conblnatloﬂ- f~ tenperature, pressure and

at nosphere used. That |s I's believed that the treatnment of the
wast e nater a presence of
a non-i sot’B 'gi?r‘bs%ﬁé 1-['}3-.@% pa? o%%?#gc@% croorgani snms by

altering té@%% ing is. eith?r broken open or altered tﬂf%ﬁ?P SBheeEar
structure AR HRi er protective covering is eit broken open or

al tered thgQygl Qﬁ&%f D $EOdm 1 S/ e adt Roheni Bl s r £ees i 6. eTbhéeracts to
-either functionally disintegrate the mcroorgani sns and/or structurally
alter the ﬂ@ﬂ@ti@néﬁi@r@ﬁéiﬁtbgtiturtﬁémmlﬁndmrgughmmsnsndﬁorthat further
mul tiplication of the pathogens cannot. occur. Thus, .the original -
pathogemlcstnmttmrsklpfalbenkemed@mmetbcthﬁ¢EmetthenvcbhlEI§h§nts

consequentlg lesing their infectious character, he process for

treating imierodvuanimmse S@c%b@ﬁlf@FthﬁItﬁpkﬁékbﬁFth9€nPfoﬁhEan best be

described wth reference, to Flg .. The qgln steg ff Qg gresent
pathogens cannot occu Thus, the original pathogenilc

entities are broken down to disérete chemical elements,
consequenﬁly losing their infectious character.

10 The process for treating infectious waste
according to the present invention can best be described

'with reference to Fig. 1. The main steps of the present
process comprises granulating the waste ﬁaterial 1;
treating the granulated waste material by heating at a.

15 temperature §f 160-200°C at a pressure of about 90-226 psi
in a non-isotonic-atmospheré 2; and éeparating the treated
material into solid and liquid phases 3.

In accordance with the present method, the waste
material is first mechanically prepared for treatment by

20 gfanulating the material into particles having a particle
size which will facilitate treatment of all of the
material with the non-isotonic atmosphere. This is
represented by step 1. The particles should_be gfanulated
to an extent sufficient to raise the effective surface

25 area of the material to an appropriate degree to allow for
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process conprises granulating the waste material 1; treating the
granul ated waste material by heating at a tenperature of 160-200C at a
pressure of *about 90-226 psi (about 620-1558 KkPa) in a non-isotonic
at nosphere 2; and separating the treated material into solid and liquid
phases 3. In accordance W £/ fhe present method, the waste
material is first nmechanically prepared for treatnent by granulating the
material into rticles _having.a tiche Lze whigh.owil j:lnt at e

t%@ 5&%38F1fﬁbprﬁgfé FQPP%F ﬁibhgo§hign@hb% tHe Jgﬂylal.

t reat ment t non-1sotoni c atnosphere. This is

represent gd By oot e@ ehe T y0akkCLRS e SGUL 1210k ABMA g4 Lo an extent

sufficient-""to rdise the éffective surface "area of the material to an _
apprOpr'aP?aﬂﬁg%%%dth%bl@ﬂfEQEles having a particle size of about -13
- the effective processing of all portions of the material. However,

gener al | y p.olgeswast abmiten.als Shetled Andgpzefesaddy abomtpar.ioedlsetdhavi ng a
particle size of about 0.0625 to 0.25 inches (about 1.59 to 6.35 mm) and
pr ef er 8bl gbanduin. 125060 ches.0. 125 i nches (about 1.59 to 3.18 mm

The granul ation step nmay be carried out by any suitable device known and
used in the art whi @henigrianudedienasserhsayaber carriied ofpp@at e si zes.
An exanple of such a device is a Ball and Jigeggﬁg& nul_at qr, . manuf.act ured

by SterliSgitpbde Gewiqe dnewd afd ugededdnH odi%ar Iy preferred

graHU|atO%Q@ﬁﬂf?%é“%ﬁgnmééééfyi into appropriate sizes. An exanple

of such a device is a Ball and Jewell granulator

iol manufactured by Sterling, Inc. of Milwaukee, WI. An
example of a particularly preferred granulator device
useful in the present process consists of knives mounted
on rotofs whicﬁ shear the material against knives mounted
on the interior wéils of a cutting chamber. The size of

15 the particles may be controlled by passing the granulated
material throﬁgh an appropriate base screen upon
granulation. The waste material should be éranulated for
‘a fime period sufficient to process the waste material
into fragments and_particles of the desired size.

20 After the granulation step, the granulated waste

| material is treated by heating at elevated temperatures
under higﬁ pressures in a non-isotonic atmosphere for a
suifable period of time. Suéh treatment of the granulated
waste ﬁaterial.may be conducted in a suitable pressure

25 vessel. Appropriate pressure vessels should be prepared
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present process consists of knives nounted on rotors which shear the

mat eri-al

The wast e

_ agai nst knives nounted on the interior- walls of a cutting
chanbers The sizé of the particles may be controlled by passing the
granul ated material through an appropriate base screen upon granul ation.

material should be granulated for a tinme period sufficient. to

process the waste material into fragme¥t s and particles of the desired

si-ze.

istre&e%by
non- i sot ori’t

After the granul ation step, the granul ated waste materi al

Rt v AR 4 ARl o i VAR PR ront or

aft

the granulgled, SaStGdBSF | fleJA- OGS RUUL LD th StHE PhScdbssuTe.

vessel

accordancqﬂqé

Appropriate pressure vessels

pressure to be _ _
tFI g 1 t SRafd ;dﬁa{d%té'&%agiél%ﬁﬁéﬁﬂhlﬂﬁﬁ chédticd st a Stémpératatea
enperature o
(about 2@ abkhiiS 16th)td NRfoup 200Gt Gt Ca Jhrexsnhes eof Tabsut t9@atoent is
continued for a period of tine sufficient to substantially reduce or
total |y elabdutat2e e hEsinmnd eén- s thaibni atmospheareani Bnds present in the

mat eri al

10

15

20

to

e prepare

hy AN eI A o Pasesh UPOTh LIRS I B Zespée £18&1 pypunt  of

e reached 1n the process. This 1s represented by step 2 in

about 160 to 200[err]c at a pressure of about 90 to 226 psi

non-detectabl e | evel s as determined by conventional assay
treatment is continued for a period of time sufficient to

substantially reduce or totally eliminate the amount of

pathogenic microorganisms present in the material to non-

detectable levels as determined by conventional assay

technology, such'as'the Infectious Unit Assay method.

The treatment of the granulated waste material

inclbdgs subjecting the material to temperatures which are

sufficiently high to inactivate or destroy pathogenic

microorganisms present therein. Generally, it has been

found that heating the material at a temperature of about

160 to about 200°C will accomplish this objective.

Heating the waste material at this temperature is also

advantageocus as it is below levels at which dioxins and

other toxic chemicals may be produced from fhe waste,

Preferably, the material is heated at a temperature of

about 170 to about 180°C. The heat can be supplied to the

reaction chamber by any appropriate means evident to one

skilled in the art. However, an example of an appropriate

|l
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technol ogy, such as the Infectious Unit Assay nethod. The
treatment of the granulated waste material includes subjecting the

material to tenmperatures which are sufficiently high to inactivate or
destroy pathogenic mcroorgani sns present therein. Generally, it has been
found that heating the material at_: enperat.ure of about 160 to 200[err]C
w Il acconplish this objective. Healing the waste nmaterial at this
tenperature is also advantageous as it is below |levels at which dioxins

and ot her. { o¥iCe FEMS Sy IBY DS PTRENEEH HaRd hh VSt enat Preferably, the
material  1s heated at a tenper-ature of about 170 to 180[err]C.  The heat

can be sppphfLctired By FeIEt st CHRERENt IyaniFacppr bngi ebe, nEaas evi dent
to one skilled in the art. However, an-exanple of an appropriate

REPLACEMNTEGihimbdst, IL. - 15 - héat generating
device is a heater band such as that  nmanufactured by, Fast Heat El enent
Manuf act uri ng Co. ,Thectreatmemtnbfirthe vaste material iffhe treatnent of the

waste material in accordance with the present nethod. nust_fake place at a
pr essBr caggexdance swithyhbedrresant rethedmugbgrake B1aGEURE Rhe -

destruction of the outer covering, of pat sent igPthe material .

Gener al |pressur@aswhieh %%uﬁHeYﬁﬁthFEa?iﬁﬁgggggaﬁg{ egragtePial at a

pressureegguggqgﬁeg eégrgggigglo agggtogggrtgovering of pathogens

present in the material. Generally, it has been found
that treating the waste material at a pressure of about 90
10 to about 226 psi will éccomplish'the stated objective.
Preferably the waste material should be treated at a
pressure of about 115 to about 146 psi. '
In accordance with the présenﬁ process, the
treatment of the granulated waste material at the
15 temperatures and'pfessures stated above takes place ih a
~ non-isotonic atmosphere. That is, the atmosphere in which
the waste is treated has a solute concentration which
differs from that knoiwn to occur within the |
ﬁicroorganisms in the waste. This makes the pressure on
20 one side of the céll membrane different from that on the
other side creating a pressure differential across the
cell membrane. The non-isotonicity of the atmosphere
further aids in destroying or altering the protective
outer covering of pathogenic microorganisms present in the

25 waste. To accomplish this result, the atmosphere may be

-
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1558-kPa) wi Il acconplish the stated objective. Preferably the waste
material should be treated at a pressure of about *~ 115 to 146 psi (about
793 to 1007 “kPa) ! In accordance with the present process, the
treat ment of the granul ated waste natfélal at the t enper at ures and _
pressures stated above takes place In non-i sot oni ¢ at nosphere. That is,
the atnosphere in which the waste is treated has a solute concentration

whi ch Qttﬁrﬁf ’ﬁ%ﬁﬁs mwpaeoﬁszeumwbeapaee gbCkAe  Organisms in

t he waste e pressure on one I de of the cell nenbrane

di fferentofé&méﬁetb@ﬂnghereahea bu€i 9a shyaévagtampeeswr aod-f f erenti al
across the cell menbrane. The non-isotonicity of the atnosphere further
aids in destteyiegwbthatéspeay therptotective outer covering of

pat hogeni ¢ m croorgani snms present in the waste. To acconplish this
result, the atnosphEhe atpopphere must be non-lsotonlc w1th - 16

ei ther hypertonic or hypotonlg wWth respect to or gani sns
belng $rcxeference ta Bhe migkporgapisms BRing trFéGFénlc Thet h respect

rof or oncetRBATHEY 1Pf BRPGRRRORBBEEng®| PELBACSTRE B8 A1 ﬁme#?a&?the
at mospher faLpobelheyfd h8ebeudRibIPAE! a8torar bACHY thi ) the ction or

alteratio egrl and Br8us natur € of X e pat ogeni c
m croor gagh§MBnfectious nature of the pathogenic microorganisms

which require a zero pressure differential acrpss the cell
10 wall membrane to maintain their integrity.

The non-isotonic atmosphere may be generated in
any suitable manner evident to one skilled in the art
based upon the preeent disclosﬁre and is not limited.
However, it is preferable that the non-isotonic atmosphere

15 comprise the steam from a non-isotonic salt solution.
-When employing the steam from a non-isotonic salt
solution, the atmosphere may be genereted, e.g., by
ioading a hypertonic salt/water solution onto the base of
the treatment vessel prior to heating. Once heating is

20 begun within the vessel, the salt/water solution'will
evaporate causing steam fronm the salt solution to form.
The steam will also be hypertonic, thus providing a ﬁon-
isotonic atmosphere (i.e., specifically hypertonic) within

the reaction vessel.
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which require a zero pressure differential across the cell 10 wall
menbrane to maintain their integrity. " The non-isotonic

at nosphere may be generated in any suitable manner evident to one
skilled in the art “based upon the present disclosure and is not

limted. However, it is preferable_that the non-isotonic atnosphere 15
conprise the steamfrom a non-isotoﬁi%7salt sol uti on. When enpl oyi ng
the steam froma non-isotonic salt solution, the atnosphere nay be

generated, e.g.. Diay 1482MhPGyE HYBROROBECBARLAVALE ¢l than onto the

base of t he treatnment vesse tingis 20

begun wthgetanfcvséﬁsgphabe 4l Sé&@i‘@éné@' UE.EB”tWe' resentCYRRMALE
causing steamfromthe salt solution to form e steamw || al so be

hypertoni atilbgéspanvesdtagnalnfiigh preskageosteant mmmtm( iloaded
specifically hypertonic) wthin the reaction vessel.

- 17 - with a non-isghonlicesndti selntibvdabtagbedr &o the he non-

i sotoni c at nosphere in accordance_ wi th the present nethod utilizes an
ext er nél ﬁrgﬁtbﬁé§sﬁﬁé553ean¥§éﬁ§i&§opflé§e€eprlatﬂ #eRMon- i sotonic salt
sol ution attachgd to t atnment v

f
steam  I5BRER PBFsuﬁggPallpn RePBPaehl: mashRd aaib, sy, ARG o
'nanUfaCtuﬁﬁQuPXcES%Egrb¥h§8 er- hﬂ%el%; P%BEyV|EI%b£¥§V111e, NJ.

The steam generator injects the treatment vessel with
preheated steam arising from the non-isotonlc salt

10 solution thus providing the necessary atmosphere. This
.alternative has advantages in that the steam may be
injected at appropriate pressures and temperatures to aid
in achieving and maintaining the desired pressures and
temperatureé within the vessel as discussed ébove.

15 _ The non-isotonic salt solution which is used to
.form the non-isotonic atmosphere within the treatment
vessel in accordance with the above methods may be
prepared from any salt which can provide_an atmosphere,
Vhich is non-isotonic with réspect to the pathogenic

20 microorganisms present in the waste. For example,
potassium chloride may be used to form tﬁe non-isotonic
atmosphere. Other salts which are also believed to be
effective as a component of_the non-isotonic salt solution
to produce the non-isotonic atmosphere include the

25 chloride; sulfate, phosphate, nitrate and carbonate salts
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The steam generator injects the treatnent vessel with pr eheat ed- st eam
arising fromthe non-isotonic salt 10 solution thus providing the
necessary atﬁDspHere. Thi s alternative has advantages in that the

st eam may be ‘injected at appropriate pressures and tenperatures to aid
in achieving and maintaining the degijgd_pressures and t enper at ur es

Wi thin the vessel as discussed above. 15 * The non-isotonic salt
"solution which is used to . formthe non-isotonic atnosphere within the

treatment of pot¥8838h, Boddta!dapmeniikh) mBgnaboum Entheddcdaym.be
prepar ed fron1any salt which can prOV|de an at nosphere, which is

non- i sot ORbGevelh Hdesfpecpriederibedpthhbgpotass2Omnchilovideni ©as present in
the waste. For exanpl e, pot assi um chl ori de may be used to formthe
non-i sot oanother safllktDhpidng. pOantr ne&kienthprhpersigssbehausiedsed to be

effective as a conponent of the non-isotonic salt solution to produce
the non-isotonic at Fbephencisptrnde spdt solukisp gboudd contal Fhosphat e,

trat d b t I ts t di
%grn‘ésEu%ﬁﬁaéa‘ﬁﬂﬁeﬁp%%e@eweispt ¥ pngr EFRETERIY AP B ohi o do.

or anot.her é glt haklggfp % nu oag ﬁ Rrogg hh%s?% P%% ded whic The-

non-i sot ol houI contarn Sout wel ght % and

\%?‘;ﬁr \";‘Mb: 1§bg¥'§:v%§ewg'ngQttm%s%fhertehﬁa%lntq a%@:'u‘&t hORS AyHLd 7€ areovi ded
preferably about 5%, of the salt. The non-isotonic salt '
solution may be prepared by any standard procedure which

10 will be evident to one skilled in the art. | |

In 6rder to insure maximum penetration of the

granulated waste material by the non-isotonic atmosphere,
it is preferred that the infectious waste material be
constantly agitated during the entire treatment period.

15 The agitation of the material may be effected by any
appropriate mechanical device evident to one skilled in
the art from the present disclosure and is not.limited.
Exampies of appropriate agitation devices are those
manufactured by Vibration Products Inc. of Wyoming, RI.

20 ' The granulated material is treated for a period
of time sufficient tb substantially reduce (i.e., non-
detectable levels) or totally eliminate the pathogenic
microorganisms within the material. The duration of
treatment may vary dependent upon the make-up of the

25 material being treated, particularly the amount of
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an atmnosphere having about 1 to 7% and preferably about 5% of the salt.
The non-isotonic salt solution may be prepared by any standard procedure
which will bée evident to one skilled in the art. In order to
i nsure maxi mum penetration of the granulated waste material by the
non-isotonic atnosphere, it is preLe% ed that the infectious waste
material be constantly agitated duri g the entire treatnent period. The
agitation of the material may be effected by any appropriate mnechanical

devi ce evpgs ﬂBgEEﬁOEBPEE%%BdthErE?ﬁ 8hé £heMhhBEntPEESARtegiaE! OSUre and

i s not es of appropriate agitation devices are those

manuf act upggn Ytr¥$€ééll0ﬂp§&8§¥§h€e|ﬁﬁea@ﬁeﬂﬂoﬂh98t15hs for The
granul ated maferial is treated for a period of tinme sufficient to

subst anti gpéyifedusampiles. wildnbe eeiaehtbte baweskjildedt dhakhe. ekitni nate
t he pathogenic mcroorganisns within the material. The duration of

treat ment fray theypdepenticdiscposurbe nHkweveref ithés heldeved tbaftg
treated, particularly the amount of pat hogens cont ai ned

t herei ® agdnenelbnnuhreetmnatefpalabbimg peréadeaf AppubpePate treat nent

durations for Ee0|f|c nples will be evident to one skilled a the art
from t he 2BPukehP BF§8F8§uré“dH8ﬁé§§FabF¥ plopk Bay BN SF'ggﬁghl

be sufficient to disinfect a 500 1b. or greater load of
waste material and achieve the objectives of the éresent
method. |

10 At the end of the treatment period, the
treatment vessel is depressurized. At this time, any
accumulated liquids in the treatment vessel may be pumped
into a holding tank while the main treatment chamber is
opened to allow for the removal of the disinfected,

15 treated waste material. This is represented by step 4 in
Fig. 1. These accumulated liquids may be retained for
mixture with additional liquids arising from.thé material
due to the further treatment discussed below or may be
directly processed as a 1iquid fertilizer or a component

20 thereof.

As the treatment vessel is depressurized, stean
may be generated from the tréated material and the
treatment system. In order to capture and utilize this
steam, a condenser may be attached_to the treatment vessel

25 at an appropriate location. The condenser acts to convert
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treatnment for a time period of about 20 to 60 m nutes, and preferably
about 30 minutes, would be sufficient to disinfect a 500 Ib. (227 kg) or
greater |load of waste nmaterial and achieve the objectives of the present
nmet hod. At the end of the treatnent period, the treatnent
vessel is depressurized. At this tine, any accumulated Iliquids in the
treatment vessel may be punped int® 2P ol ding tank while the main
treatment chanber is opened to allow for the renoval of the disinfected, .

d lal, Jhis | d b AinFkig. 1. Th
counl AR B4 6 T B Telch T (01 9% (RS KA Rnal 11 qui ds
I Si f 2t ' t t I bel
mmy  be-diTRTY e ddder e Fhol¥ At ffed ERETShes ElUSRES 17 O0
As the thealiRiite ¥6e Sle ISy SEMESS W Xofe SSRAMsd@YstEaener at ed from the
an

e C
treated material. the " treatnent system In order to capture and utilize

this stas{ara BPEBNSEInd Bt Dhedd £ ANE G4 Dt iked rest fErh Messel  at an
appropriate |ocation. The condenser acts to convert

- 205 non-idvtaiibmnatmosploenrel, Wt cis nige flinimetipeinpbghidit o t he

hol di ng tank di scussed above and m xed wth other |iquids arising from.

t he prociesst il éhef momeidisedtlse qemesent geethed! y contains at |east the
salt used to formthe 5 non-isotonic atnosphere, it is useful in the
liquid + The treated waste material is then further
processed to effect the separation of the material into
solid-#nd liquiad phéses. This is represented by step 3 in
10 Fig. 1. This separafiBn may be carried out by various
suitable devices as will be evident to'one skilled in the
art froﬁ'ihe present disclosure. For example,
conventional centrifuge devices may be used to effectively
separate the treated material into solid and iiquid
15 phases. Examples of appropriate centrifuges are those
manufactured by Bird Machine of South Walpole, MA. This
treatment separates the treated material into.a solid
phase comprising the disinfected solid waste material and
a liquid phase generally comprisin§ condensation from the
20 .salt-stéam atmosphere and an aqueous phase from the waste
material comprising highly concentrated organic, inorganic
and mineral elements.
The liquid phase may then be femoved and
combined with the accumulated liquid from the treatment

25 vessel previously removed and discussed above. The

—_—
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fertilizer formed by the present nethod. The treated waste
material is,then further processed to effect the separation of the
material into solid and liquid phases. This is represented by step 3 in
10 Fig. 1. This separation may be cqr&hgq_out by vari ous sui tabl e
devices as will be evident to one skilled in the art fromthe present

di scl osure. For exanple, conventional centrifuge devices may be used to

ef f ecti velgpmbinatdpar ¥fe tHee rig=9@Rd MR Y deSPdrdordd iiguiag 15
phases. Exanpl es of appropriate centrifuges are’thosé manuf act ured by

Bi rd Machappropr3atieh vidsised,e sudh aBhias blenderqataEeriilgep ates the treated
material into a solid phase conprising the disinfected solid waste

materi al Z@gognized teuictheplskid lgdndmalthe @onpri Shig dendepsasientetr om t he
20 salt-steam at nosphere and an aqueous phase from the waste . material
conpr’i si n§¥YhF&§RPy 6cdRc EdGratled Fhgamesulitimggddiguid blemdd contedals
el enent.s. ' gg quuid hase may then_be renoved and
conbi ngd i PH™PRE REc YIRS PLEME) NutEHents ¢ s8shm@% thes yessel |
pr evi ousl nd _discussed above, The . _
PIon 01 aEERRTRLRR cRRSAREY 38R Snel Prordsatiapi. A5EBNRES i n an
approprla&ﬁdK8§Sﬁhy §B§Edﬁ%1an%hgﬁg%E08§§ Wahle RR21utidnCGR@Ni zed to one
skilled in the art? This Is repreSente - - o ' '
therefore, is useful for direct application to the soil as
a liquid fertilizer. Thé liquid fertilizer thus produced:

10 may be used directiy in concentrations correlated to a 1
specific fertilizer analysis, or may be blended with other
commercial water soluble chemical fertilizers to achieve a
target NPK combination liquid fertilizer.f

The remaining solid phase may then Be safely

15 discarded or further processed. If the material is to be
discarded, it can be done so safely ﬁithout further
treatment. The treated solid phase is environmentally
safe and non-toxic and thus, may be discarded with
conventional waste. |

20 If the solid phase is to be used as an
industrially functional composite feedstock product, it
may first be dehydrated in order to remove any remaining
moisture present therein. The dehydration is represented

as step 5 in Fig. 1. Generally, the materialhshould be

25 dehydrated to a moisture content of no more than 10%,

i



by step 6 in Fig. 1. The resulting I|qU|d bl end contains 5 a nunber of

val uabl e plant nutrients, such as the el ectrol ytic conponent fromthe
non-i sotonic atnDsphere .and/or any residual non-isotonic salt solution
and therefore, is useful for direct application to the soil as a
liquid-fertilizer. The liquid fertilizer thus produced 10 nmay be used
directly in concentrations correl at® 0 a specific fertilizer

anal ysis, or may be bl ended with other connerC|aI wat er sol ubl e

chem cal. {PEAbLR Lo PiAEl £¥Feture cLREORE DIQ COUPLIGELATCRROY ¢

fertiliz remai ni n en be safely 15.
di scar ded, pf 5 f i d Neg 959C€ﬁ§eﬂatefiaihe ﬁﬁéeébﬁid'?hégebﬁa be di scarded,

it can be done so safely w thout further treat ment he treated.sqlid
phase is @&eNydLLHEEN! Bh | ¥onvent $8h&1 adehy@Pators Cotndxtbudersapsbe di scarded
W th conventional waste. 20 - ~ If the solid phase is to be

used as awould beénebdentlty énecstkbhbeédcibnpbbetarfefdsmotheproduct, it
may first be dehydrated in order to renove any renalnlng noi sture
presen$ tpresemt dhecliesydeati Dfi therepliédemaberial isstetbg 5 in Fig. 1.
CGenerally, the material should be 25 dehydrated to a noisture content of
no nore t@ehydpated, it is generally appropriate to attach_ pp.

al though the final noisture content will vg y wi_ith the ultimate use of
the materf@rublee o) thepdabrdrayiga unit in”order to remove any

odorous organic materials contained therein.
Once dehydrated, the solid material-may then be

10 utilized as industrial composite feedstbdk and processed
into any of various articles of manufacture by known
extrusion techniques. This solid phase will.generally
contain variable percentages of polymeric materials,
paper, glass, etc., dependent upon the profile of the

15 original waste beingjﬁreated. Preferably, the dehydrated
so0lid phase material is treated in accordance with
Applicant’s meﬁhods for preparing composite materials
which is the subject matter of copending U.S. Patent
Application Serial No. 07/727,176.

20 .. Infectious or biomedical waste materials which
may be processed with the present method are generally any
waste material containing_pathogenic-microorganismé, such
as wastes originating from medical, veterinarian,
laboratory and transportation sources which are classified

25 by regulatory bodies as "infectious". The waste material
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déhydrated I n conventional dehydrators or extruders as woul d be evi dent

to-one'skil]Jed in the art fromthe 5 present disclosure. |If the solid
material is to be dehydrated, it is generally appropriate to attach a
scrubber to.the dehydration unit in order to renove any odorous organic
materi al s contai ned therein. Once dehydrated, the solid
material may then be 10 utilized as23mdustrial conposite feedstock and
processed into any of various articles of manufacture by known :
extrusion technjques., This soligd phase will generall . i.n variable
percentaﬁ%@tﬁr“%BQyﬂ%$?%gﬁ%f%r?§TE§°rganliﬂigW?ygfﬂgg?dgt?}%gggggndent upon

the profike,pf {P8ec18e OLLAROR! wd€EL o161 081y 51 80y 1 BLe! gaplly, the

dehydr at d phase materral Ts I'n accofdance with

App!iCanﬁéﬁaf9t§?9§sfOétefepﬁﬁﬁﬂﬁlﬁgnpﬁsfﬁé ber bel dateriadhich is the
subj ect mat'tef copending U. S " Pat ent plication Serial No.

07/ 727, 1éBntaffed in the whBtectrestedrbpi thedperakentspeoreseri al s which

may be processed with the present nmethod are generally any wast e

mat er sal inebhdenphgspithandncomposiber gapesnpackaghng; plastigsens
~originating fromnedical, veterinarian, | aboratory and ,transportation

sources ghhsh tnbeslasyringds apdbptenglilas oryupdBNBs PASKATNECt i ous”. The

wast e materi al ) . - %@ R
components; hypodermic needles; paper statlonery; abric

materials; bedding. textiles and fibers; absorbency
products (such as diapers and sanitary.napkins):

10 disposable paper; composite drapery; béndages:'rubher
gloves, tubes and other polymeric materials; surplus
medical liquids and organic tissue; residpa; metal
fragments from packagiﬁgt waste from diagnostic and -

- surgigai procedures and cultures; stocks of infectious

15 agents, etc. Generally, the only materials which are
presently believed to be unsuitable for treatment with the -
present'method are radioactive and toxic chemicais whose

“admixture to the waste material to be treated would result
in product materials exceeding regulatory safety

20 standards. |

The waste material may be treated directly with
the pfesent method without the need for presorting. Thus,
the present method can be used to treat materials which
are specifically packaged in accofdance with regulatory

25 guidelines, such as in the form of prescribed coded boxes

—

-

—
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contai ni ng pat hogeni ¢ m croorgani sns may include m xtures of all types
of tomon waste including plastics, paper, netal, glass, etc. Exanples
of the type of nateri al contai‘ned in the waste created by the present
process 5 include plastic and conposite paper packaging; plastic and.

gl ass tubes; syringes and utensils; al um num packagi ng conponents;
hypodermi ¢ needl es; paper stationery;24 abric - mat eri al s; beddi ng
textiles and fibers; absorbency products (such as diapers and sanitary
napkins); 10 disposable paper; conposite drapery; bandages; rubber

gl oves, tandeplartin rRoughwsnatithawh eepairation sifudhe PagddAidig | i qui ds
and organi c tissue; residual netal fragnments from packagi ng; waste from
di agnost if&oimdts canhentsy FueRpvddas) ac Nnisuss ;adé‘{)%?geopqﬁerﬁ ecti ous

15 agents, etc. .Cenerall he. onl teri.al [ .. presently

bel i eved LEVERRHRAR é’bﬁ%i? _sr ?t?emﬁ/er?er%n%]fhfseﬁ\géoqps q‘;am‘isrteesent met hod are

radi oacti i ]ical s whose adm xture to the waste materi al
e AL,

to be treat in product materials exceeding regul atory

safety 20 standarndthough the apparatillf Wisd &dRifhhaloyByee treated
directly with t he present nmethod wi thout the need for presorting.

Thus, presentpmpsatdsamidpodrann el uhietf drent egiprapdreidate s whi ch are
specifically packaged in accordance with regulatory 25 guidelines, such as
in the feoonfdigyradsionsdtheraet] wolkdede evident to one skilled in
| the art. from the present disclésufe; it is preferred that
the granulator device and treatment vessel be maintained
10 within the same sealed system. That is, the granulaﬁo;
device is pfeferably maintained inside a sealed vessel
designed to insulate the infectious material and
associated airborne particles so that no contamination of
the external ehvironmént can.occur. To accomplish this
15 objective, thé sealed granulator device sﬁould_be designed
as a'subsystem of the total treatment system. Thus,
followihg granulation, the sized particles are fransferred
to the treatment étaée within the same vessel. The entire
vessel may thus remain sealed and pressurized.during
20 granulation and treatment to ensure disinfection prior to
opening the system to reload subsequent batches of waste
material therein.
The present invention will now be illustrated -
ﬁith reference to the following specific non-limiting

25 examples.
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- 24 - and plastic pouches, w thout separation of the packaging
fromits contents. This provides a unique advantage over conventi onal
met hods of treating infectious waste- containing material. 5

Although t he apparatus used to carry out the present process nmay vary
and different appropriate confi ggrations thereof will be evident to one
skilled in the art fromthe present disclosure, it is preferred that

t he-granul at or devi ce and treatnent vessel be maintained 10 within the
sane seal ed system That is, theggamplleator device is preferably

mai nt ai ned i nside a seal ed vesse esigned to insulate the infectious
material and = ‘@Beofpaledinbr bsrmplpsr ildhetratbet the metbedt 8 nation of
t he external environnment can ,occur. To acconplish this g ective, the
seal ed ghannrasentdéweetgﬁaupadbétaesﬁéée‘-écy in gubgtapt 9§9¥Jm of the

par i c| ESGHPLRY GRoFBFRAY elinipatiBa, Pha ABARE: 2e PALRPATRe same
fur 8o mI6EBPAHAN PRGN PARE S Fe AR o b igne, R=RECPRE SEIALY DERSH 1O
e T T i e
wi th reference tOABhGpBQE%@Wsn%a%p§§bUfaeﬁo&hﬁbﬁ‘bbm@riaidgxaﬁpheS.
- reaction chamber, a custom pressure vessel designedlin
accordance with ASME requirements, specifically ASME
10 Boilers and Pressure Vessels Code Section VIII, and which
was tested to a maximum pressure of 1200 psi. The
reactioh chamber was prepared from a stainless steel
cylinder having a 1/2 inch thick wall and:a'3.5'inch
internal diameter. The cylinder was 10 inches.high.
15 -The reaction chamber further comprised a 1lid
which was also preéared from 1/2 inch stainless steel.
The lid was attached_to the body of the reaction chamber
with eight pressure bolts. A tetrafluoroethylene (TFE)
O-ring served as a pressure seal between the 1id and the
20 chamber. A heater band manufactured by Fast Heat Element
Manufacturing Co.,'Inc._of Eimhhrst, IL was attached to

the base of the pressure vessel and electrical power was

continuously supplied to the heater band.
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25 - ' : Exanpl es The foll ow ng exanpl es
|IIustrate the nmethod of the present invention and its efficacy in
substantlally reducing or totally elininating the amount of pathogenic

m croorgani sns present in infectious waste material. Each of the exanples
used the foll ow ng apparat us. An appar atus was provided which
conprised, as a reaction chanber, 3@Ston1pressure vessel designed in
accordance with ASME requirenents, speC|f|caIIy ASNE Boilers and Pressure

V | s Code Sect Vi nd which f

1200 pei (8074 kpa) & Fre s BN ARG meieEY, e shel TR BaRhl 0 2
t I I 5 h (8.9

i it e s ?ﬂ‘fe"%&"[ma"e%'fﬁéé’%ﬁ e Hz‘sﬁﬁq’ 5 hign

" The react icpRnbasben ft‘l'nretrl?d’dc&iﬂf[@ W32 rdurted Wi dhe'asi d@loyo tieepar ed from

1/2 inch (1.3 cm stainless steel. The 1id was attached to the body of the

reacti on chianisesr and! Bedtv@id a @S NeansH@Ift sond ticatiraf i oet hyl ene  ( TFE)
Oring served as a pressure seal between the lid and the chanber. A heater

band ménutzmperadule Wdsthiredthe Ehambetr Mmdifadscudsng Centraid.erf
El mhurst, IL was attached to the base of the pressure vessel and

el ect ri caforpéher elestadmaln Ravery reguiiredy o mantada & gepmrtant

temperature within the chamber. A pressure relief valve
was also provided on the 1id of the chamber to guard
.against-the accidental Qver-pressuring of the reaction
10 chamber. |
The reaction chamber further comprised a loading_
basket to Bold the test samples. The basket was made from
stainless steel screen having a mesh opening of 1/16 inch.
The basket had a diameter of 3.5 inches and was 4 inches
15 in height. The basket was attached to a steel ring
allowing it to be maintained at the top of the chamber.

Example 1
Example 1 illustrates the efficacy of the

present method in inactivating certain representative

20 bacteria, specifically Bacillus Stearothermophilus and
Mycobacteria tuberculosis. These pathogens were chosen
due to their high resistance to most conventional

decontamination and sterilization procedureé. Moreover,

This Sheet Has Been Replaced .
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. REPLACEMENT SHEET - 26 - A pressure
gauge was mounted on the Iid to allow the continuous nonitoring of the
pressure within tthe chanber. A thernocouple was nounted on the lid of the
chanber and served as a neans of nonitoring the tenperature wthin the
chanber and also as a controller for 3/he- electrical power required to

mai ntain a constant tenperature wthin the chanber. A pressure reli ef
valve was also provided on the:lid of the chanber to guard agai nst the
acci dent ait cheerbalrisserd i thptofcandi tions iknowhaideinactivate or The reaction
chanber further conprised a | oading basket to hold the test sanples. The
basket welestahy fthese pathngens gShatldakeh inachivates’n ¥adehg of 1/16

inch (1.6 nm. The, basket had a dianeter of 3.5 inches (8.9 cm) and was
4 i nches ¥MRFUHUS VH ALY et RINRT KRRV RAEIRIENE L a steel ring

allowing it to be I nt.ain t the top of .the chanber.
Exanple 1 @aﬁg%%l i"?ﬁ?ﬁﬁ’?&%‘é‘*? He %???c%%?c%?uf%e pr esent
met hod: i n.J ' ' | £, @aslgﬁ | v 158, { figally
Baci | %us%%‘ﬂ%%%%?r%p %%%’?Aad]nldgﬁ%co ac eérigcygg%r%ﬁ'gs????%ese pat hogens -
wer e Chosiipy AUty Gdd¥ei Foihi 1N T Hi5d b A¥EEr £ 1 D1 off OP¥68EEES!
. decontam nation dnd sterilization procedures Moreover,
- According to this procedure, a standard concentration of
- Bacillus stearothermophilus is contained in nutrient
media~based solution in sealed glass or plastic

10 containers. These standard samples contain_approximately

1.2 % 105

c.f.u./ml of bacillus. The tgst vials |
containing the bacillis were manufactured.by Medical
Laboratory Systems, 3M Co., MN. Following incubation at
370°C for 72 hours, the color change of the nutrient media
15 based solution from purple to any other color indicates_
- the inactivation of the bacilli present in the invention.
In'Saﬁples M1 to M6, Myrobacteria was cultured
to a concgntiation of >1000 col./mi in Middlebrook media
solution. The cuitured solutions were placed in glass
20 Bijou bottles and treated with the present pfocess. After -

treatment, the samples were tested for the presence of

Mycobacteria by a culture test as set forth in the Manual

of Clinical'Micfobiologx, Ballows A. et al., American

- This Sheet Has Been Reﬂlaced
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- 27°- it is believed that conditions known to inactivate or destroy
t hese pat hogens shoul-d al so inactivate or render -inoccuous virtually al
ot her known ’‘pat hdgens. Sanpl es Bl to B6 enployed a test
procedure required by the Canadi an Standards (CAN 3-2Z314.3-M/9) as a
sterility test for all steamsterilization processes. According to this
procedure, a standard concentration gfg Bacillus stearothernophilus is
contained in nutrient media-based solution in sealed glass or plastic
containers. These standard sanples contain approximately 1.2 x 10[err]
c.f.u./nisedidpgidf usicrdbioX@pt, \Credpteammai (A9l ) he Abhcsamplesere
manuf actured by Medi cal Laboratory Systens, 3M Co., MN. Follow ng

i ncubat i o(BRttS 7B ecand G1¥ cko M6 hotexe trgated|in thRmmaRNBEX tHetnutri ent
medi a based solution from purple to any other color indicates the

i nacti vatfertlyfbelew. bacilli present in the invention. : In

Sanples M to M, cobacterja s qultured _fo a goncent i on of >1000
col./m inM ddlebﬁéﬁk Herftion f $§ﬁf iR trshr E%V%#f%ns were pl aced

7ol o e Tebata b LSRR VLB R T e
Zelé$r§|F$gﬁ&€ ?iﬁ% {ﬁitﬁhfﬂbégﬁsNPfHél, Simfiléd LY snaPHeLRgy, Ballows
o were then placed separately in the treatment apparatus
described above. The vials were placed in either the
loading basket or on the bottom of the reaction chamber as
10 indicated in Tables I and II. 'Tﬁen, s0cc of a 25%
potassium chloride solution in water was poured onto the
bottom of the reaction chamber. The chamber was then
heated to a temperature of 160°C and the pressure within
the chamber was maintained at 90 psi. This treatment was
15 conducted for 20 minutes. -After-zo.minutes,'the chamber
and its contents were allowed to cool to room temperature
ahd.the chamber was depressurized. After treatment,
Samples Bl-B6 were observed for color change and then were
incubated at 37°C for 72 hours and observed for color
20 change agéin. After treatment, Samples M1 to Mé were
incubated at 37°C for 21 days. Cultures of each sample
were taken after the 21 day period and the concentratiqn
of Mycobateria was determinéd. The results are set fofth

in Tables I and II below.

/;
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REPLACEMENT SHEET Soci ety of M crobiol ogy, Chapter 34 (1991). A
“sanples (Bl.,. to.B6 and M to M5 were treated in the manner set forth
bel ow. The reaction chanmber was first thoroughly cleaned and
rinsed with deionized water. The vials containing the pathogens (i.e.,
Sanpl es B1-B6 and M- Mb) were then pjgggq separately in the treatnent
apparatus descri bed above. The vials Wwere placed in either the | oading

basket or on the bottom of the reacgtion ,chanber as indicated in Tables I
and. Il. Then, 50cc (nL) of h 25%§otas§ium chlofide solutidn in water
was poured onto the bottpm of|the rgactiqn chanbey. The chanber was then
‘heated to a tenperature pf 160[err]q; and | the pregsure within the chanber
was naintained at 90 psi{, (62, ®Pa) .|EThi § tgeat meht was conducted for -20
mnutes. After 20 m putpes, tigfchanber greits cgpgents werg allowed to
cool- to room tenper at & ej=aind o chegber wal depr%gurized. Af t er
treatnent, Sanples Bl-B6 Rer e[Dbsered 187" col or nge and {t hen were
i ncubated at 370C for 72| houfs and jobserjved for fol or changeg again.  After
treatnment, Sanples ML tp Ms jvere incubatjed at 37{err]C for 21 days.
Cultures of each sanple pere paken dfter {the 21 dpy period nd the
concentration of I\/ycobac.r.eriasgvae-degerm mmeg Thsﬂ-,o gresults' re set forth
in Tables | and |1 befows 8 B 0 o 0 Q0
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[err} -29- [err] [er : -30- Jerr]

- 31 -  Fromthe results set forth in Tables | and Il, it can
be seen that treatnent of the sanples containing both the Bacillus and

t hose containing the M/cobacteriumwi th the present nethod resulted in the
destruction of the.pathogens to non-detectable |levels. The effectiveness
of the present nethod is clearly evid®emt for the Bacillus and both

Mycobacteria speci es. & : Exanpl e 2
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Exanpl e 2 sets forth an actual working exanple of the present process. The
reaction chanber of the treatnent apparatus was first thoroughly cleaned
and finsed With “deionized water. Then, 50cc (nL) of a 25% potassi um
chloride solution in deionized water was poured onto the bottom of the
reaction chanber. The base material specified in each of sanples
Pl to P9 set forth in Table 11 was-pBa-granulated to a particle size of
0.25 inches (6.35 nm) in a Ball and Jewel granul ator manufactured by
Sterling Inc. of MIwaukee, W. Standard stock solutions of Polio Virus in

. phosphate buffer s&tome thel mesd tfesetafanthedn Fadles & @ndetdmi ne the

concentr at,i on gkn pl ague forn1n ynit per mlliliter of Pol,io Virus

present i At Fans Heyss; ente ®1 Fhe SAMRES, CoRRa itHae
| nnocul at %%tw tttl]xea%a%rﬂlﬂ} ind Bhode® éo%t\éin%%gscuh% g&bo%%%r i gge to

provi de t concent ration

(pre-trealARRl knas pradietal %Feﬁﬂbd-rfi@s%ﬂt'éd irEGRS GddtPHIct 19 oF aed from

the granul ated basé material and the wet, Innocul ated base material was

t hen pBacpdtwa,get:ﬁeﬁceafan-mtcdwmre ﬁhermt emid effeqtiacatesy tder in the. -

| oadi ng basket or on the bottom of the chanber as indicated. The
reacti on thanpeessnt tmethabadsedlaed lyeavdddant fort diyee Baaild us aﬂxﬁD[ err]C

and mai ntained at a pressure of 90
both Mycobacteria species.

Example 2
‘Example 2 sets forth an actual working.example_

10 of the present process. The reaction chamber of the
treatment apparatus was first thoroughly cleaned and
rinsed with deionized water. Then, 50cc of a 25%
potassium chloride solution in deionized water was poufed

onto the bottom of the reaction chamber.

15 | The base material specified in each of samples
Pl to P9 set forth in:Table III was preegranulated to a
particle size of 0.25 inches in a Ball and Jewel
granulator manufactured by Sterling Inc. of Milkwaukee,
WI. Standard stock solutions of Polio Virus in phosphate

20_ebuffer saline solution were-analyzed in order to determine
the concentration (in plaque forming units per milliliter)
of Polio Virus present in the solutions. The granulated
base material was then innoculated with an amount of the

Pollo Virus solution appropriate to provide the

\
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psi (620 .kPa). During the entire treatnent period, the tenperature was

mai nfai ned wwthin 1[err]C and the pressure was naintained within 1 psi (7
kPa). The exanpl és were treated in this manner for 20 ninutes.

At the end of 20 m nutes, the chanber and the material were allowed to
cool to roomtenperature and the vessel was depressurized. once cool ed,

exi stent residual liquid and the treat®d solid material were renmoved from
the reaction chanber and separated. The solid material was then washed in

i ni mal t. of. bh hat e buf.f | ution,, The, wash ol ution was
hen ConbiSHP Al R G Gor ke YT iy Akt ca Crtbveh Tabie 1H 2" 52

corbined sk AR WG tnd SRR S L
this typemnabltfidiuldnd ML UHE, | shlulfdd) Bdbdalfidy {dn s Mgl of
-33- Basic Virological Techniques, G C Rovozo and C. M Burke,
Prenti ce- ifldceddn GhdIdalt/ion cHnbasul tthanfatsetial Ad$ pradedl e I11.
5 .either in the lbading basket or on the bottom of the
chamber as indicated. | | '
The reaction chamber was then sealed and heated
to a temperatufe of 160°C and maintained at a pressure of
90 psi. During the entire treatment period, the
10 ﬁemperature was maintained withih 1°C and the pressure was
'maintained within 1 psi. The examples were treated in
this manner for 20 minutes. |
At the end of 20 minutes,.the chamber and the
material were allowed to cool to room temperature and the
15 vessel was depressurized. Once cooled, existent residual
liquid and the treated solid material were removed from
the reaction chamber and separated. The solid ﬁaterial
was then washed in a minimal amount of phosphate buffer
solution. The washed solution was then combined with the
20 residual liquid earlier removed.
The combined liquid from each sample was then
tested by the standard Infectious Unit Assay procedure
"which is a standard tést for viruses of this type. The
.full procedure is set forth in detail in the Manual of
\\
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- 33 -

Basic Virological Techniqugs, G.C. Rovozo and C.M. Burke,
Prentice-Hall, pp. 64-93 (1973). The results are set

forth in Table III.

/
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Tabl'e

1,
the Polio Virus results
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- 34 -The present invention may be
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CLAIMS., . 1. A nmet hod of processing waste material containing
pat hogeni ¢ m croor gani sns conpri si ng: , granul ating said
waste materi‘al; ~ treati'ng said granul ated waste material by
heating at a tenperature of about 160 to 200[err]C at a pressure of about
90 to 226 psi (about 620 to 1558 kPa) _in an atnosphere conprising solute
at a concentration which differs froffthat known to occur in the

~pat hogeni ¢ m croorgani sns,. the at nosphere being generated froma liquid
sal t sol ution conmprigipg SB'eVEEEnaQQoﬁ%HEe ebQitd Beti edreh ihine
sufficient to substantlaPIy reduce or totalry el.imnate the anmount of

pat hogeni @afl gr 291 Jagredtmentiod HRechrahiulabdd waste material separating
said treated waste material from any |iquid phase that nay be present.

2. A net hefinesull atebawith wher ®od isavdruat mesphtseinsthenerated from a
liquid salt solution which is non-isotoniC with respect to the pathogenic
m cr oor gadestruction of the virus ag leasgethonoasdetestabdel, wherein said
waste naterial is granulated into particles having a particle size of
about B.0&e¥ed§.0.25 inches (about 1-59 to 6.35 mm). 4.

A nethod as in claim3, wherein.,said. ,naste terial .i,s .gr,anulated into
particles having a The present invention may e enbodizal 1" othe¥

specific forms without departing from the spirit or essential
attributes thereof and, accordingly, reference should be made
to the appended claims, rather than to the foregoing

10 specification, as indicating the scope of the invention.
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artlcle si ze of about O. 0625 to 0.125 inches (about 1.59 to 3.18
_ 5. A nethod as in claiml, wherein said granul ated
vvastﬂ at a tenperature of about 170 to 180[err]C.
Wﬁ im1, wherein said granulated waste material is
treat €d. at lg?of about 115 to 146 psi (about 793 to 1007 kPa).
[

- 7. Armﬂmda5|ﬁc m 1l, wherein sagg -material is treated for a tine

- 37_

peri od of ‘about 20 to 60 mnutes. 8. A nethod as in
claim7, wherein said material is heated for a perlod of about 30 m nutes.
9. A nethod as in claim2, wherein said liquid salt-solution conprises a

. salt selected fromthe group consisting of chloride, sulfate, phosphate,
nitrate and carbonate salts of potaséﬂﬁﬂLléodiunl ammoni um  nmagnesi um and

cal ci um 10. A nmethod as in claim9, wherein said

salt is potassium chloride. :

1. A method of processing waste material containing
pathogenic microorganisms comprising:
. granulating said waste material;

5 treating said granulated waste material by
heating at a temperature of ébout 160 to 200°C at a ﬁressnre of
aboﬁt 90 to 226 psi in a”npn-isotonic atmosphere for a period
of time sufficient to substantially reduce or totally eliminate
the amount of pathogenic microorganisms in said material; and

10' separating said treated material into solid and

liquid phases.

2. A method as in claim 1 wherein said non-isotonic
atmosphere comprises the steam from a non-isoﬁonic salt

'solution.-

15 3. A method as in claim 1, wherein said waste
‘material is granulated into particles having a ﬁarticle size of

about 0.0625 to 0.25 inches.

4. A method as in claim 3, wherein said waste
material is granulated into particles'having a partiéle size of

20 about 0.0625 to 0,125 inches.
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-38- 7 . 11. A nethod as in claim2, wherein said. liquid salt
.sol uti on has a salt concentration of about 20 to 30 weight %

12. A ne%?gg_ggJJliﬂ4%+&&ig mhereln said liquid.salt solution has a salt
© concéntration of about ﬁﬂ 13. A nethod as in
claiml, sphere has a _solute concentration of about 1 to
7% ““\‘“\“‘“m“m .“Dn'et hod as~iA7craim 13, wherein sal d atnosphere
has a sol ut® contenfration of . about 5% A net hod as
in claiml, wherein a|d S [ er conprises
centri fugation. 571 ¢ aSRBEh8k %ﬁ 2 %Z?ﬁgd asaﬁgrgﬁé aid gBHg €a
CO”pr'S'”ngSE %Pgw%hﬁssﬁgéié thtéeEE§Be¥@Eh§e of about 170 to 17. A

met hod as I n c erein sal freéatedrwaste macerrar s lse as an
|ndustr|allgon§QS|te feedstock material and said |iquid phase i.s useful as
a . : ’ . .

6. A method as in claim 1, wherein said granulated

5. waste material is treated at a pressure of about 115 to 146

psi.

7. A method as in claim 1, wherein_eaid material is

treated for a time period of about 20 to 60 minutes.

8. A method as in claim 7, wherein said material is

10 heated for a period of about 30 minutes.

‘9. A method as in claim 2, wherein said non-
isotonic salt solution comprises a salt selected from the group
consisting of chloride sulfate, phosphate, nitrate and

carbonate salts of potassium, sodium, ammonium, magnesium and

15 calcuin.

10. A method as in claim 9, wherein said salt is

potassium chlorige. .
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TiquiHN?EFTrFerL‘,\\\\‘a 18. A nethod as in claim11 wherein the
quuidl’m !!utlon I s an aqueous sol uti on. -39 .

18. A Jf - produced by the process of claim1. 19.
A conposi tee- mt eri al produced by the process of claim 1.

- 38 -
11. A method as in claim 2, whéfein said non-
_isotonic salt solution has a salt concentration of about 20 to 

30 weight %.

12. A method as in claim. 11, wherein said non-
5 isotonic salt solution has a salt concentration of about 25

weight %.

13. A method as in claim 2, wherein said atmosphere

has a salt concentration of about 1 to 7%.

14. A method as in claim 13, wherein said atmosphere

10 has a salt concentration of about 5%.

15. A method as in claim 1, wherein said separation

of said treated material comprises centfifugation.

16. A method as in claim 1, further comprising
dehydrating the separated solid phase.

15 ~17. A method as in claim 1, wherein said solid phase
is useful as an industrial composite feedstock material and

said liquid phase is useful as a liquid fertilizer.
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18 A liquid fertilizer produced by the process of
claim 1. o
19 .A composite feedstock material produced by the

process of claim 1. -
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