(. - * METHOD AND APPARATUS FOR WASTE TREATMENT This invention
relates to appacatus for and net hods of waste treatnent. Thi s

i nVent.i on has particul ar but not exclusive application to apparatus and
met hods for the incinerative processing of waste with organic content, and
for illustrative purposes reference will be made to such application.
However, /it is to be understood that this”invention could be used in other
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high energy from sub-micron particulates to liquids and gases and may
contain substances of extreme human or environmental toxicity
such as toxic metals, synthetic organic compounds and
unnatural concentrations of normally innocuous substances
such as hydrocarbons, refuse and sewage. Where.the actual
toxicity of industrial waste is not a significant factor in
its disposal, treatment methods used in the past have
presented a treated product that is of itself difficult to
dispose of, either from an aesthetic point of view or from
" the point of view of the mass of treated material to be
disposed of. _

Highly toxic wastes of the organic type such as poly
chlorinated aromatic hydrocarbons such as PCB's are presently
disposed of by high temperature incineration. Often, the
waste must be transported overseas to be destroyed either at
foreign specialized facilities or at sea. Foreign treatment
is extremely expensive, a cost which is added to the cost of
manufactures at home. The establishment of cost effective
facilities is only economic where very large quantities are
to be treated since economic operation of such a high energy
consumption process are only obtainable with scale. Disposal
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consunption process are only obtainable with scale. D sposal

2 at sea, unrestrained by but nom nally subject to International- Laws, has
resul ted in dunpi ng when econonical ly expedi ent "Were incineration actually
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Where hydrocarbon based waste such as condemned fuel and
waste lubricants is to be destroyed, this has generally been
by incineration. However, the energy values of such waste
are generally wasted since water contamination of the waste

' prevents its use as incinerator fuel for treatment of other
high-solids waste as the contaminating water normally causes
blockage of standard burner jets. ‘

Accordingly it is an object of the present invention to
provide an apparatus and method for treating a broad variety
of waste, which apparatus and which will alleviate the
deficiencies of the prior art and are reliable, economical
and efficient in use. Other objects and advantages of this
invention will hereinafter become apparent.

With the foregoing and other objects in view, this
invention in one aspect resides broadly in a method of waste
treatment including mixing waste material with binder,
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emanati-on from the pyrolysis step over a wide range of waste sources and an
3. inherent limtation on the processing tenperature of the firing step. In

practice, use of tenperatures in excess of the specified nmean of 1200[err]C
results in aggloneration or fusion of pellets into an unmanageabl e nmass.
Accordingty it is an object of the present_invention to provide an
apparatus_and nethod for treating a broad %ariety of waste, which apparatus

and which will allevi.ate.the deficiencies. of t ri.Qr..art .an
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of at |east IgOi¥reragtCprocesses.lt has been foun_d t hat heati ng the waste
Eli nker having.r oBed eS8 RABEFLeD ARl Fochide nbindhitl 188yRanbercs)
stability. THeiXed &agieepraducsl socleding osevwade alawlagisyhodApFlfgesd
contam nant s SSHEGH Yardage Bl 2iqaid P6RLETRESal wastes, bhd wasledimgeri al
may |ncludg an) solldbg h%%%g %r n1xef wast e r%ﬂﬁft !ncludkng sgmage
sl udges, oil XSS BERFORADar eFaLY, Fi§ #BTCE MRFSF *9hst es,
and i ncl udi nchas & wodsidoiconttent and/or solids are added to the mixture
before firing such that the mixture of the waste with the
binder material is of a consistency suitable for pelletizing.
Preferably, the waste material has a combustible content
and/or compustible materiéls are added to the mixture before
firing such that the energy demand of the firing process is
diminished. However, in the case of wastes having little or
no inherent energy available from high temperature oxidation
in air, it is envisaged that the entire energy requirement
may be provided by an external source such as electricity,
pulverized coal, gas or fuel oil.

. Where the mixture is acidic, lime and lime containing
materials or other basic materials may be added to at least
partially neutralize the mixture during firing to control
outgassing, resulting in the production of closed-surfaced
fired pellets. Outgassing tends to form voids in the pellets
which may reach the surface to form pores. This phenomenon
may be desirable where the pellets are to be recycled to the
process with, for example,'a liquid waste adsorbed into the
pellets.

Whilst many volatile materials may promote outgassing to
achieve this effect, it is considered that the sulphur
content of the pellet mixture is particularly relevant to the
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naterials. Preferably the waste material has a solid content and/or solids
are added to the m xture before firing such that the m xture of the waste
with the-binder material is of a consistency suitable for pelletizing.
Preferably, the waste material has a conbustible content and/or conbustible
materi al's are added to the m xture before firing such that the energy
demand ofZ/ the firing process is dimnisheg. However, in the case of wastes
having | kttle or no inherent energy available from high tenperature
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rotary downdraft kiln. The heating of the pellets in the
rotary kiln may be controlled by varying the residence time
of the pellets in the kiln. For example, residence time may
be varied by varying one or more of the length of the kiln,
the inclination of the kiln and its rate of rotation.
Accordingly, it may be preferred to mount the kiln such that
its axis of rotation may be varied. For very light material,
the kiln may be almost vertical and the waste material can
" travel through the kiln in, for example, 40-120 seconds. The
rotary kiln can be converted to an updraft furnace where the
waste material is suspended by the expansion of the gases in
the combustible waste materials. As the angle of the rotary
kiln is increased, the speed of rotation is generally reduced
and the movement of the material down the kiln is determined
by the specific gravity of the material opposed to the
expansion of the combustion gases.

- The rotary kiln treatment as described above is of
course an energy-intensive process requiring large amounts of
combustible material to be either present in the waste itself
or added in the form of furnace fuel oil or pulverized coal.
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I nert ceran1c cllnker The kiln may take any form consistent with the
funct4oﬁ of heating the pellets to a tenperature in excess of 1300 Degrees
Cel stus. Preferably, the kiln takes the formof a rotary downdraft kiln.

Thee heating of the pellets in the rotary kiln may be controlled by varying
the residence tine of the pellets in the kiln. For exanple, residence tine
may. be varied by varying one or nore of X he | ength of the kiln, the
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i nconpl et e oderedy et deashesome bof the eat mfefining Iséld kiln body
may be recovered and recycled to said kiln body.

The kiln body may take any form consistent with the
function of firing the preferably pelletized waste material.
For example, the kiln body may comprise a rotary kiln of the
updraft or downdraft (counter-current) type. Preferably, the
kiln body member is an inclined downdraft rotary kiln having
forced ventilation to assist in obtaining the high
temperatures and gas mass transfers required for efficient
operation. The inclination of the kiln assists in the
maintenance of separation of the individual pellets during

'firing as well as assisting in the transportation of the
firing pellets along the rotary kiln parrel. The rotary kiln
body is preferably lined with a refractory brick material
such that processing temperatures in excess of 1300 Degrees
Celsius may be éttained.

Preferably, the rotary kiln body comprises a
substantially cylindrical upper portion tapering down to a2
substantially cylindrical lower portion of lesser diameter,
for the purposes of optimising flue gas dynamics whilst
accommodating the relatively large volume of unfired material
in its upper portion. ’ :

The feed means may take any form consistent with its

_'g\ .
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wast e. . Accordingly, in a further aspect, this invention relates to
kil n apparatus of the type including a kiln body, feed neans adapted to
supply waste nmaterial to said kiln body, and discharge means for renoving
fired waste fromsaid kiln body, wherein said kiln further includes heat
recovery neans whereby at |east sone of the heat of firing said kiln body
may be recovered and recycled to said kiIn ody. The kil n body may

take any for meapgisheoE g“@w“%anp i (1Bl k8 k;egtwekpi&fﬁé&ab' Y Means

pel l etized waste naieri al %¥r|se a rotary
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wasted heat and to retransmit this recovered heat to the
input materials for the kiln. Preferably, the heat exchanger
comprises a thermally absorptive mass having at least one
surface in contact with a source of excess furnace heat and
having at least one other surface in contact with a resource
to be fed to the furnace. In one particularly preferred
embodiment the heat recovery means comprises a conduit
mounted within the kiln body and adapted to cdnvey the flue
gases generated by the kiln to a heat exchanger. The conduit
preferably conveys the flue gas out through the bottom of the
'kiln, contrary to the normal expedient of venting the kiln
through the top. The top of the kiln bedy in this preferred
kiln is substantially sealed except for the provision of a
closable port allowing the entry of waste material to be
treated.

Preferably, the heat exchangé means is a gas to air
exchanger adapted to heat air destined for combustion
oxidizer for the kiln. On account of the high initial
temperature of the flue gas as it exits the kiln it is
preferred to fabricate the heat exchanger from refractory
material. It is particularly preferred to provide a heat
exchanger which of itself has significant thermal capacity
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i nvention incl ude 5|nple gravity fed chutes and the like, with or w thout
mechani €al feed-assi stance from augers, rans and the |ike. The

di scharge nmeans may al so take any form consistent with its function,

i ncl udi ng si-npl y di scharging fromthe kiln body under gravity. However, it
is preferred that the discharge neans include neans for recovery of heat
fromthe-aggregate product -of the kiln, as’wi |l be described hereinafter.

The heat=rec dRan e e formof a heat exchanger
adapted to rgécﬁgc\!/ae/r fl Ebz‘e%ll% ESB@PEiO{,E %Rﬁ/a%f% %teaﬁlraetcf“lp(?rraé‘f“lr nSAft
this recovere@?rﬁﬁﬂr91§ephélmﬁéﬁtbﬁa@@ntamb éDHrthenerdtid of Rrigf ilalyl y, the
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surface in cont acty, 585 &ﬁ? gf excess furnace heat and having at | east
h

one ot her surface |n cont 22t c2¥Thangeh (And ¢d %igat®d ¥r ur nace. In
one parti cul af9mPYstdiosy r-LédtbﬁbwdsueMatélm&maéorrmmeerc)bmm&r&imeﬁprI ses a

condui t nnuntgu55MAHae@ t gases
gener at ed by %{he Kiln t) 18 Eggt@eg% nger %&gottnh %[%ﬂl\é%épter ab{"hagﬁnveys
the flue gas ﬁ‘Fﬁ@"ﬁoF¥oﬁ1%ﬂC44maQ§9W¢r(§ﬁﬂﬂiﬁﬂyth§ ghs hbrewgh

Sﬁpedien} of &nﬂnanqyamberklLmntﬁr$e¢mu&émtﬁéukeéﬂﬂeﬂ?obfﬁﬁ Ekeokihpy bod¥ in
cll03abl o por o1 g Theecarrt” el e Bl qedtaunproapetie
Preferably, tgrfé’"r'l’gétr ngﬁQn@@%ﬁﬁsoﬁ sthe deisln.o dAnefexebaygethadapteidsto
heat air destdmesth faroaghbost beer oxteli gind i @ Kitln r@ﬁeéGCQHQtaPE the
preferred to Fann ot SPnanpEDT t%'xt%ea?rg%ta?%%%'e%icﬁ Shafopialt 41 i
particul arly tp?r PrcAralnt 8VEE ovhel cgzamulas etieigranullschref preserablys
significant tdischelrgedpafitdya* hot: conveyor to increase the surface to
REPLACEMENT  3idiGhe ratio and thereby improve the heat recovery from this
source.

After heating in the heat exchanger, at least a portion
of the air'is preferably passed through the waste material
stock to increase its temperature prior to charging to the
top of the kiln. The air is then preferably conveyed to the
inlet of the kiln. The preheating of the pellets prior to
firing results in the stripping of some water and combustible
.yolatile components from the pellets. The airflow charged
with these combustible components is preferably fed directly
to the kiln whereupon the heat of the combustibles are
available for immediate application to maintaining the kiln
temperature.

Preferably at least a proportion of the preheated air is
blown through the air passage of a burner used for preheating
the kiln and/or "topping up" the energy level of the kiln.

In any case it is preferred that the heated air is recycled

to the kiln in its entirety, although it is contemplated that .
the heat may be further recovered in the form of boiler water
or the like.

The flue gas after heat exchange has deposited a
—_—
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-8-_such-that precise control of the product air tenperature can be
exercised-sinply by control of the rate of air flow through the heat
exchanger.. - - The air for the heat exchanger (and ultimtely conbustion
if the waste material contains conbustible substances) is preferably drawn.
from.t he atnDsphere under anbi ent COﬂdItIOES by a vacuum bl ower draw ng the
air through the exchanger. This permits th2 recovery of a secondary source
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tenperature. gases Pmidiced tesulkeafit nérer poH6ES Ofrarfuldi plmlae@tredeacé i s

bl own 1t 0UOML,4 New Al 35330 2113 BUELRT 84S L o YU ok LS

and/or "topping u ener case It
preferred t hearatrr@%me@oantnrollémgcybeeuemperanbum |and rthe Fage: PF—e\'S}iCh

al though it ithe Pl lcRating! iEheobRed ABYubeLhd!rdAitulledCoveoednignt he
bonost teq n Fudld Yggedales! SEsenic waste' nafefffis may ba Tsed QUANIC N3O

arsenic is a good flux. The flux or fusion agent may be
selected from any mineral agent capable of binding the ash or
residue of the waste material at a temperature above 1300
degrees celsius. Suitable materials include clays, silica
and other minerals, with clays being preferred for the
reasons of cost and availability. However, the process has
also proved to function effectively using other earthen
.materials, provided such materials, in combination with the
waste material, are capable of being pelletized for firing.

The use of an oxidizing flux may be beneficial where
there does not seem to be enough oxygen in the system. Where
oxidizing conditions are required, possible flux mixtures
which could be incorporated into the mixture are:-
a) Magnesium oxide 10 parts

Sodium carbonate 15 parts

Potassium chlorate 1 part
b) Magnesium oxide 2 parts

Sodium carbonate 3 parts

Potassium nitrate 1 part
c) Sodium carbonate 1 part
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- O- proportion of its volatile conponents in the heat- exchanger. The fl ue
gas vented fromthe heat exchanger may then undergo further precipitation
-and/-or scrubbing to renove particul ates and/ or sel ected gaseous conponents
before eventuatl venting to the atnosphere. The pellets are fired at a
t enperat ure above 1300 degrees cel sius, higher tenperatures preferably
being used for the | arger and/or heavier péllets. The final nature of
the pellets is dependent on the wastes used. Were the wastes are acidic,
the wastes tend t MIFRIW A%ide & PRIYFe presence of heat and oxygen and
the gases prodycedal@finium oxXide 1PPaaits granul es. The presence of carbon
in the“pellets ca sQ. be. used t oduce por.qu nyk e I ng
t he tenperature aﬂ%g% hch}%fzemeﬁ evﬁaﬁeg t tlée °p agg-i étgégt ‘#1 él:liés)y gn?%ze%ﬁ;gggt

the granul es. aFoelevated (keRPerpiuKRa d5, kaowdni c Ikaifcbabieyed) Whafy
used as arsenbﬁihizﬁn§qe£:d&él>bfm it uesl 4ei 8GcAUeDévargdbe sel ect ed

fromany mneral age capabl e of_ bindi.ng . the ash or. | . fihe waste

material at atF@Hﬁg?g\‘ﬁ?% WA mrégéé‘r 5‘%‘5 é’éﬁgleﬂé. pgﬁ?%%%?%%nﬁ]éri al's

i ncl ude cl aysassiibtcan avlle dbheakduwne el PCBRist inckhesspurag preeeidled for

the reasons OPPSQSEaEBén aYPhk Al | id YorddRRE Erok 810" £AESRYdEScatSEnspr Oved
e

to function e tively using other "earthen nateri al rovid lﬁgh'
materi al s, inb@6ﬁﬁiﬁﬁtgﬂﬁ ki WlYqﬂ?R&EHRPQNﬂﬁﬁqq&F,mﬁﬁgegaﬁiﬁlgg%i &1 ng
pelletized foerf ahiyngther sodfwe use of an oxidi zing flux may be benefici al

where there does ngl.s8eMi9 e &AL %i%e%ﬂt'}uhﬁﬁléﬁﬁéﬁ‘ tWker gt may

oxi di zing conditions are reqlired, possi ux mxtures,whic .gggld be
i ncor por at ed Pgt §ormedpinterreliets by exprufdon AN PR8I EaPt s
Sodi um car bonaixertibipal t SAlterndioi vl Urthhlextatuded materbal naynesi um

g§|desgdpﬁafigpggﬁgfggﬁgggé?{gggmg§eé&éﬁﬂ&ﬁ%hing. Potassiumnitrate 1 part

' ‘The pellets may be tumbled or rolled to produce a smooth
surface which, depending on the nature of the materials
involved, may provide a smooth surfaced final fired pellet
product Oor a non porous aggregate. Preferably, the pellets
are coated with aluminium silicate or other suitable non
agglomerating material (e.g. refractory clays) to enable the
pellets or granules to remain separate after firing.

The firing period may be of any suitable time depending
on the nature of the waste to be treated. Quite long '

" residence time, for example in excess of ten minutes, may be
required for some wastes to render the resultant aggregates
suitably inert. Other materials such as those containing
high levels of volatile substances may only require short
residence time of a few minutes.

Where the waste material to be processed is not of a
readily granulated form, it is preferred to process the waste
to a pelletizable form prior to furnace treatment of the
waste. Garbage such as household garbage is preferably
comminuted to a particle size suitable for granulation. When
required the water content of the waste may be adjusted to
enhance the pelletability of the waste. Wet waste may be
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- 10 - Magnesi um oxi de 2 parts d) Al um niumoxide 1 part The
oxi di zing effect of one or other of these m xtures at el evated tenperatures
is~known. It i's believed that the oxidizing nature of the mixtures at such
el’'evated tenperatures as are found in the present processes will assist in
t e br eakdown of PCB's in the source material. Only carbon dioxide is
produced fromall the hydrocarbons burnt 1% the kiln whether the organi c

oxt udabi o o e FRREY %nﬁ%b%%?%?ﬁéﬁ”%ﬁ?shio%mféﬁi%%% Suchnag glaye 1e
shearing of tdm osherusagthen maraaislety, enhenextp abdddtival ARymBE
formed into pel lgels rAvidi @oPHAANHBEN water THE BShddic GarHaget antl d or
roILeq to produce a snmooth surface which, dependi ng gn thedﬂ Lyh 8% the
materi al s |rnRﬂQH§i51H§ya§F8§|88° §ﬁnS¥ﬁYsE?f%&§RF |¢hﬂ pFPre% peﬁle
product or a suitableopeldggsefarefiPingerably, the pellets are coated with
al um ni um si | cal @ ciiniAuRebns e Ak Fe ROy APELOGRL A | dihri12i%ahe! pEeblen
refractory clays) to enable the pellets orogranules to remain s garate
after firing.to econpidc WaSke PEPFEESHAY- hehAGFORMATIN 1 4R & EPFE 8Ependi ng
on the nat ur Gadfedt)e thEst e__ntvenlaeohr gasedes Qd'rqyadipngx reesicthioatoeneerf or
el e e bR e <R BRGaUhg°F Aol paRARRGER, 10 T ender
cont ai ni ng hi@tﬁfﬁlﬁl@ld@f@eﬁoﬁéﬁfﬁénsu%sf-‘@ﬁ@ésmﬁ‘b‘}/t%l‘&“rbéﬁ‘uﬁaégsHBP?mg ’
resi dence tingrife dndalid Fiotllsaid rotoryigh@ aheuttet colaiecmounted dt the
processed Is £§Hiéf é&tremity of said rotor, said housing being provided
with a first aperture located substantially axial to said A
rotor and second aperture located about a line substantially
tangential to said rotor.

Preferably, the housing defines a substantially
cylindrical circular space within which the rotor is mounted
eccentrically, with the greatest space between the curved
interior wall of the housing and the rotor being
substantially diametric to the outlet. The rotor preferably
takes the form of a bar like member mounted on a drive shaft
and adapted to run in close proximity to a flat end wall of
the housing.

' The cutter blade generally takes the form of a
projection substantially perpendicular to the rotor and
extending parallel to the axis of rotation of the rotor. In
one preferred embodiment of the present invention, cutter
blades are mounted on the ends of a rotor which is
symmetrical about its axis of rotation. Preferably, the ends
of the cutter blades distal to the rotor are adapted to run
in running grooves provided in a second end wall of the
housing. Alternatively, the ends of the blades may be
interconnected by a ring or the like which may run in a
running groove provided in the end of the housing, the ring
serving to prevent the blades splaying. The cutter blades

_—

————

‘This Sheet Has Bee:

i



readi-ly granulated form it is preferred to process the waste to a

pel letizable formprior to furnace treatment of the waste. Garbage such as
househol d gapbage is preferably comminuted to a particle size suitable for
granul ati on. "When required the water content of the waste nay be adjusted
to enhance the pelletability of the waste. Wt waste may be

t hi ckened by the addition of thickening dfents such as clay or other

eart hen naterlal to enhance pelletability. It eS|rabIe ot h
wat er to dorAk& RFefSIY éﬁ&°§aBFBCE§sPﬁ@“53%ﬁ%%% q§§ 'toggﬁ g t he

producti on ofhes Purpdse of matiathanihgrthe. apparatﬁm’rrandjtfca'nt(hfe paspesemny
present a signifi.C o] o] t 0.8 ] C okdipggly, in
4L Y S0 ¢2EEPOMN ol e HALAINT G1afE0kd B

a further as i nventi on fési conm nut or
processi ng vastloned &d 4he ﬁdpadpﬁgwasheu§¢rgﬁrﬁﬁmmﬂ?%§e@hanber deflned

therein, a rotor R d&'ltlh'aﬁa§afgoﬁot|§ér@rnd§lé&ﬁﬁ&‘&m prefezabllyr ot or,

and a cutter bl ade extrem f d kO

housi ng bei ftP ato egd{kﬁ"&‘n%&ef P‘?‘E? t {;?ﬁr%x%%ca rq" %'?tnar?'?l gﬁ%yrgﬁag to
said rotor atml @%M%Mr opreniéngeiintdotihe @Qﬂﬁ#@%ub?ﬁ&ﬁf‘ &pgyon
tangenti al tﬂméﬁiﬁé&iﬂfn of rotB'E@Bﬁr6§| Mhetf@té'@uaim @gldrit@reamay be

bstanti al | | i nd ted
cccent i cal 13,9331 THIIRRRCOr S ABRERTbEPOTe: cavartrornss BBHF' o
t he housi ng mohhéne:asﬁe)redtmw@oxubﬁbanuquiq: andsafit (Yatsc‘}etsnénéuﬂ:hét The
rotor preferahlys t&‘f’é&mﬂ: f&rzmdgt{ sgﬂdlhgﬁé@”bafhm&d p@i-ta drive

shaft and adapted to run 1 n close OXIﬁ]té | at e é
housi ng. prefprably ‘"B-'Ihﬁi’e CORRELERByAL ‘RE%eﬂférf% eatr?r (9]“% £ on
subst anti al | wagies pearbidarinte otcouet 6f 8hd housing, and may be

provided with a screen or the like as appropriate.

The second aperture is preferably an aperture in the
curved wall of the housing disposed about a tangent to the
arc described by the rotating rotor. ?referably, the
aperture_léads into a tubular body, fabricated to or formed
integrally with the housing. The first aperture may also be
provided with a screen to prevent oversize particles being
conveyed out of the housing, if appropriate. Preferably, the
rotating rotor passes close to the edge of the aperture which
it approaches most closely. Since waste materials often '
'contain abrasive materials, it is preferred that the
operating clearances of the comminuting apparatus be
adjustable, both for accommodating such wear and for allowing
certain clearances to be tailored to suit particular types of
waste material ta be comminuted. In particular, it is
preferred that the aforementioned innermost edge of the
aperture is formed from an adjustable wear block or the like
to maintain the clearance between the rotor and the aperture
edge within specified limits.

As described above, it is preferred to granulate or
pelletize the source waste material to ensure the production
of the desired granular fused product. Whether the source

— )
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extendi ng parakl-el to the axis of rotation of the rotor. In one preferred
enbodi ment: of "Che present invention, cutter blades are nounted on the ends
of a rotor which is symretrical about its axis of rotation. Preferably, the
ends of the cutter blades distal to the rotor are adapted to run in running
grooves provided in a second end wall of the housing. Alternatively, the
ends of the blades may be interconnectedl®y a ring or the like which may
run in a-runnin ropoye proyvided in the end of .t he housi the rin
Gerving to pravertafilnds citacls £ insL It ARphr of igffer 'O 'pdbuce
- 12 - areigr ther abhyinered gataduar mfowhee abover dpsarthedt compinutian, t he
purpose of maingi Bragethea 3BPAALNS Al Je11 eigePihaopLogice! Lo

t | ed ades to

specification o e | nst | e tailorgd tg tge t{fq:of wast e

to be commi nfe8gistent pellet, Sige sughFhatokhendnGrtyiBU_haPT 1S Hreferably

apertured ababtathethénsamé léveRnofs tfeatiient andoprodece od gpreduatefdfhe t he

first openin rEﬁEQtE feh9H§££§ke£¥§§3 ] ng on the direction of rotation of
nmay

the rotor, tHI's aperture € a waste entry port or a waste exit. port.
Suitably, this poRecPsdingliasin annthep@apecs thiguinvaRtienrte shnd
t he waste ex@kluetaziﬁg dpyarﬁeugchdgﬁudxhgjthe wast e port preferably
of the hous! b Sustl RESCBCORFINT ettt e aRREErfE Fhofochibdpity oul
appropri ate. 2 die phateecspadedpironrsaid quide pAatesaangdpBRYHRE #n t he
curved wal | <¥1utr|a<iihgué'f”Qpéfé@@é&%&é&%&p&xdiw%t pbgithenate tscri bed by
the rotating rotor. Preferably,. the aperture |ea Into a tubul ar body,
fabri cat ed t(?p&r%f‘b‘feﬁeani %F%g%/%ﬂ"iyg%a#)% R]r?é:effoﬁﬁ%rig. The first aperture may
al so be provialgdatkenhmavableein t velatiamita\aaisd guider platesand faid die
plate and bearing a plurality of die pins corresponding in
position to the said apertures in the guide plate, wherein
waste material introduced between said plates is die cut into
pellets by the advancement of said pins through the apertures
in said plates.

The'pelletizing apparatus may be contained. in a housing
having apertures for the receipt of mixture from, for
example, an extruder. Preferably, the guide plate is in
spring loaded relationship with the platen to permit the
compression of the material introduced between the plates.

‘ This invention aims to beneficially utilize the energy

) values of the waste. However, certain wastes require

additional energy input for treatment in accordance with the
present invention. At the same time, there are a range of
liquid wastes which are energy rich but are difficult to
pelletize for the above process. In the case of reasonably
clean fuel waste this can be used to fire conventional
burners. However, in the past it has been impractical to
fire burners with the majority of hydrocarbon wastes since
contamination, including the common water contamination of
such wastes, has caused blocking of the burner jets, with the
attendant risk of an uncontained liquid fire.
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conveyed out of the housing, if appropricate. Preferably, the rotating rotor
passes close to the edge of the aperture which it approaches nost closely.
Since wast®e materials often contain abrasive materials, it is preferred
that the operating clearances of the conm nuting apparatus be adjustabl e,
both for-accomodati ng such wear and. for allow ng certain clearances to be
tailored torsuit particular types of wast®® material to be comminuted. In

particular, it i r th h nent i qned. ,i.nner .edge of .t he
aperture-is for #of%éra%r{ dj ‘ﬁﬁstgéb %"agv\lg% %ﬁ%‘%%]’o%qlﬁe ﬁrﬁrvléz&tl%nrrﬁﬁﬁf'g?ﬁ

t he -cl eaf ancin ettwemen RPPITBRUSINGL t e dtype vk laiagnit hi n speci fied
limts. arf'\Sa e d aYengid e Prfle’dabdedtdeteane or pelletize

the source waste material to ensure é_he production of the desired granul ar
’

fused produc® . T4 FHRPLHLQARREE e -13-
materi al | ensts diseddpdloy pod Isdaidaaiorpassadeet leard t he product is the

conmmi nut ed t dﬁéf d nut ht oS Rk &f ed to
extrusion p@f?éejﬁjslczfe@{ héeé’%lrf)%g%fat 0 e{lds%lféej % slie(r%'[h’ogéﬁ Itgt sg:ige?é{l;]éh t hat
the individual pefhetaiphRIFIATIhMIEfRNLANY Form consdstensdvpebdtke a
product of presteidd|f PPy g Stomisustion AGC Frdmghe, ail 8applgreaspect

this inventign rgsifgdes. i.n. . pel | Z] ratus i .ng.- a I de pl ate
havi ng a pl u’?%?i e fl%éplgjf ?ejréexg&{‘ f#el?e’gt%{rje(% %;t’a 5{2’? %%59‘ 1segaégg F?%trg?rgai d
gui de pl at esvemtupitYRe R 1F (PaFFadeihaysheancfound: sypsablegfer woeiin on
to the apertaé&srddndd o seh deigpli pleddritl einvalit idn| AhAN tHR¥aRYBei ET£1AL T ON

cor espond HERTTASBSIT | RICTErTHE: SARravRin (osat SBeB S6RA8 BPat s iRkt o n
wast e nat er i aylimdrichl cali hepansagesinayp|sufifsides igi busnersnoé the
present invention and it is envisaged that any other type of”
burner air tube may be used. The air passage is preferably
comprised of a sleeve about the jet supplying a concentric
flow of air to the fuel sprayed therefrom. Preferably, the
- air to sqid.sleeve is supplied via a side branch air inlet
connected to a source of pressurized air to permit
unencumbered access to the rear of the jet, for reasons which
will become apparent hereinafter.

The jet may take may form consistent with the function
of supplying fuel in suitable form for combustion in the air
'flow of the air passage. Preferably, the jet is a
substantially tubular jet having a side branch fuel supply
line supplying liquid fuel. 1In common with jets in general,
it is preferred that the tip of the jet be configured to
provide dispersion or atomization of the fuel stream in the
combustion air to assist in efficient combustion of the fuel.

The means for providing a periodic physical shock to the
jet may take any form consistent with the function of
physically jarring the jet to displace temporary jet
blockages caused by water or other material incompatible with
the fuel. Preferably, the jet is provided with a bore of
enlarged diameter relative to that of the jet and located at
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pell ets by t-he advancement of said pins through the apertures in said
plates.” - _.The pelletizing apparatus nmay be contained in a housing having
apertures for the receipt of mxtures from for exanple, an extruder.
Preferably, the guide plate is in spring |oaded rel ationship w th the
platen to permt the conpression of the nmgterial introduced between the

plateé - This invention ains to beneficially utilize the energy val ues
of “the wast e,,JOUENCha €RELS] Addi, t Laneh EAgs Sed NpU! for
treatment in gccorgance m%t%(ﬂ%e presen?ﬂﬁh£ ntion. At t %2?t| : there

are a range GiampEEFJPAERtRELIARAN 1SONERNG) & MONaBLe & %m?ﬁ i
pelteti ze foblbBRsabhEer@apcensd . .of ntHahgerase of reasonabl y clean fuel vvaste

this can be used Lo Ei nti onal, ,burners n t it has
been”i npracti cal %56%“;&%% ntgtl‘% TR tafP]I%erlﬁé']e FQ\Q%% ﬁ% rfo%%r?bc‘ﬁ%wast es
si nce cont anpaatponlikecheedbe ndumn tashrion tiset ézoreonvén? aptedh AT fuch

wast es, has faélg%ad eboxﬁlsvaaeﬁé dicdd RAfeH e jeit Bot BB16W temslant risk of
an uncontalned

Accor i ngl y, EEAVERLARLAR, SEBRREY §9yiSES ARt S -+ oTPACRPALS Binferenly
appar at us ofekhend;peeanwhndlwgoﬁ Eheaget ga&magadhaaragtar¢qgn 3 qacki8Fosed

therein; gnaueel E:&Oexgé' fod& A} palPRing heeddbd awKinsswrper and
means for ap 'y ng erio

% sl.ca to said The air
passage may FXEGSaﬂf ﬂBFﬁfEﬁn%féﬁ%ﬂﬁs\ﬁ§ﬁ1QA;§qqﬁﬁEtF8h€8Tp§ EF fEi
conbusti on aipistobarlike aceddepidscribddabove prosideg fhena fuel jet.

for use | n adbueabadE G 8 bhktod MG B (IARIES MREARESE ChunG T

for use in accor e gresen this type of air
passage i s ptéRedpEdasHeedleds the hiarmiqsh GLARFANCRat sinpl e

Preferably, the means to supply a periodic shock to the”
needle and therefore the jet is provided by a solenoid
driving a core to strike the rear of the needle and thereby
periodically clear any blockage of the jet. The solenoid may
be manually and periodically tripped to clear the jet as
desired. However it is preferred to automatically cycle the
solenoid by means of a timing circuit supplying operating
current to the solenocid or by simply combining the solenoid
with a make-and-break circuit operated by the core. The
solenoid core is preferably retracted from the rear of the
‘needle after each impact by the action of a return spring
acting between the needle and the jet.

In order that this invention may be more readily
understood and put into practical effect, it will be
described with reference to the accompanying drawings
wherein: -

FIG. 1 depicts kiln apparatus in accordance with the

present invention;

FIG. 2 depicts lower end detail of the kiln of Fig. 1;

FIG. 3 illustrates heat exchanger apparatus suitable for

use in conjunction with the kiln of Fig. 1;

FIG. 4 is an end view of the heat exchanger of Fig. 3;
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cylindrical air passages may suffice in burners of the present invention
and it is”envisaged that any other type of burner air tube may be used. The
air passage is preferably conprised of a sleeve about the jet supplying a
concéntric flow of air to the fuel sprayed therefrom Preferably, the air
to said sleeve is supplied via a side brasﬁg air inlet connected to a
source.of pressurized air to permt unencuibered access to the rear of the
jet, forTreasons irgh Wik e rej I .The jet may
take any-form con\év!?gteen?I \Bimgtﬁ %ﬁgﬁ?ﬁﬁé{{g%&sﬁip%ﬁ/ﬁgﬁgwﬁgl wf‘ﬁgsﬁg’? abl e
form for conmbusti oRTRfiePRelBYENEiQf of the air passage. Preferably, the jet
s a substantial | yrrghubais] ebmhai$\slr gL ts2neh aldlrasHBB! ¥ith Néhe
supplying liquid fuel . In commop. with jets in general, it is preferred that
the-tip of the jetPESSSBEffaﬁ?ﬁgl?%'provide di spersion or atonization of
the fuel stream i nFiBe FoiBudt$side aview ofassimtinutosf Appaeatusoahusti on of

t he fuel . The j18a8e rbeeaPiRVELL Ng A periodi c physical shock to the jet
may take any form sigtent_ with the function of physically.jarring the
jet to displace te%ggra yifet SFﬁﬁiﬁiﬁEF%ﬂﬂﬁﬁquHyVaépéP%OPexiggfz eri al

I nconpati ble with eppakaths Pneidecatdancd hetjietthes presenticinvention pore of
enl arged di aneter gpghatigvegt ; ' LAcied 8F pelleti

- 15 - and behind the si Sg gr%ﬁéﬁﬂﬁf*%&o%ﬁ@%@h Té'n arge%edi%njé?%ﬁ
bore preferably coRPRPR&EYSBEabi®: dfenent which bl ocks the rear end of the
jet. Pref er abFYG.Lheisvaabénd e avedf ipadidedilzerf appaobtaspist on- | i ke
needl e nounted in F@Eo?ﬁﬁﬁc@'\gi@gaﬁ’{%d g_or a degree of novenent coaxi al

with the jet to allow the transm ssion of shock to the jet tube. The needle
preferably extendsFEBar ddr &Fy2cfchematiq nepresentatdes ofrBadkeh packing
production in accordance with the present invention. ~

As illustrated this invention includes a kiln 10, having
an upper expanded portion 11, and lower a cylindrical portion
12. The kiln 10 is lined with a refractory lining 13 and is
mounted for rotation at bearings 14, including end thrust
bearing 15. The bearings transmit kiln loads to a supporting
frame 16. - _

The upper end of the kiln 10 is -provided with a closure
plate 17, provided with a burner 18 and an inlet chute 20 for

.;eceiving pelletized waste material. The inlet chute 20
receives pellets from a pellet pre-heater 21, including a
pre-heating screen 22 and a fines collection 23. The pre-
heater 21 is fed from a pellet storage bin 24. The burner 18
received liquid fuel from tank 25 by .a fuel line 26 and is
supplied by air line 27 with preheated air.

At the lower end of the kiln 10 is blanking plate 30,
perforated by flue gas conduit 31 which conveys hot flue gas
to the heat exchanger 32. Flue gas exits. the heat exchanger
32 via a stack 33, whereby the flue gas is conveyed to a
scrubber/precipitator 34, to be vented to the atmosphere
through vent 35. Hot incinerated waste materials are
rejected at 36 to pass onto the perforated metal conveyor 37.
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gland to prevent |oss of fuel past the needle.. Whilst other types of
Jarrlng el ements are of course contenpl ated, the piston-like needle
descri bed above provides the added advantage of a pi ston action providing
hydr.aul i ¢ cl-earance of the jet as well as the jarring clearance.
Preferably, the neans to supply a periodic _shock to the needl e and
thereforethe jet is provided by a sol enoit driving a core to strlke t he

rear of the needl b erlodlc bl oc t he

The sol enoid nay beq#gﬁt % % wﬁe?ﬁSdggﬁngL gﬁﬁg%%?%cﬁﬁﬁ Tgﬁqug gﬂgas
desired. Howehas 4#r|Q9qﬁu§¢eﬁﬂedndoaantboxtdzalIglnyenEBISNxﬁaﬂhaam d by
means of a t'é‘*éﬁhﬁézcwz cmlalgw EHeOBSEQt {:H Hfr exP %4ﬂ%£@&%5§ear by

si nply conbi ni,n oi - rea clrcult erate
core. The solr}em%l"l?mca&r 3’91 BSePBFlaEW P@Fr‘éﬁ%%ﬂ ‘F#'é?ﬁ’tafﬂe» r g a@ls-"-tsﬁetﬁé‘édl e
after each i npetbase tdfe thet heatoéxaehanyarn3spis ngparttdtngihet wessubezed

needl e and t hgyd eéd:.r fé:om thel BlB&Q?HBhE‘% E$+ #QH‘J\P{ O‘ﬁ 1?%4”?5etxaew th

readi | y understo Ut 1nto practica € describé
reference to R‘?fe%o?&tt?&'p%hwﬁ& hypaRPREionnef ethe - hot airjbging Fappédsdkton
appar at us i n téoe dndarece 18 tviiat BRe hot #LELSEDhe i Fryenti on; FIG 2
depicts | ower end 331 eQf L I g 1 Fl G | | ustr
heat exchanger apvgﬁétdée% ?ESF§E%8 ?Logrgﬁgep?+}?§ﬁuqﬂuﬁﬂ ot - Ch ?%e Kiln
of Fig. 1; @areHfeg d4r|e§t&ar Eapdtheckhibn - byea elowesx tfartdwough i §ing;
-16-  Fl Q6.5 iaiiddthonadr inpeeasdt ¥s &ivék Cos dany M drariqee of flueresent
I nvention; gasJ:esGby t:'h% %QWLQE}:grogppf&éﬂgl'Jassl o%:ecroratdlanc%he E’x %he
exchanger 32 includes a refractory lining 50 in a housing 51
enclosing a flue gas space 52, closed by a base member 53 and
a top member 54. High surface area air passages 55 are
utilized, providing a passage for air through the chamber 52
which is isolated from the flue gasses issuing from the
conduit_31. The space 52 is vented to a flue 56 via an
exhaust box 57.

Air is drawn from the atmosphere to the high surface air
passages 55 through inlets 60, the air exiting the high
surface air passages though air vents 61 which discharge to

~an air box 62 communicating with the air box 42. Air méy
then be drawn along hot air conduit 41 to the blower 40.

The burner 18 illustrated in Fig. 5 includes a body
member 63 mounted to the blanking plate 17 and defining an
air chamber 64 adapted to receive air via air inlet 65.
Integral with the body member 63 and located within the air
chamber 64 is a jet mounting portion 66 having a passage 67
defined therein. Concentrically mounted in the jet mounting

- portion and co-axial with the passage 67 is a jet 70 tapering
to an atomising aperture 71 located in an atomising'orifice
72 provided in the housing 63. Air and fuel are supplied to
the passage 67, the air being supplied via ports 73
controlled by a slider valve 74 under control of an operating
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present I nvention; FIG 7 is a side view of comm nutqor apparatus as
i{lustrated in Fig. 6; FIG 8 is a cross-sectional end view of
peIIet|2|ng - —-apparatus in accordance with the present invention;
FIG 9is a partiaJIy cut away plan view of pelletizer appar at us of
Fig. 8 ~—— 7 FIG#0 is an end view of peIIetlzer apparatus in

accordance with Fig. 8; FIG 11 is &7schematic representation of

Pel | et production in accordance with the present invention. As
il lustrated tcamp 7Avention includes a kiln 10, havi ng an upper expanded
portion 11, and aMbumkeed cim ianirercs rqest thore 75, Thexkalnwithithe paspadeh a

refractory Ilr;l Rg 43 ggg%ﬁs &g fePry 7 Q;hqtclhogxggnggaehﬁg@gﬂéla pask ity ng
end t hrust bearln % earln s transmt kiln | oads &n ég@ﬁg@tlng
frame16. nUtTHéduﬁb%?de%% %ﬂdt#ﬁaqﬂqW+QESeﬁsbﬁr89|G@Hl PRTH :
plate 17, prevedegrihghsa dpenetinkp sthedn ianlstopcBat modfitédrto etes oy
pet | etized vgst goiobeiiap sdlfolilal Gl F1kBACINRS AELARE S oM
pel l et pre-heate | udi ng g screen S

col | ection 2%heTheegie- 7?1e§@%¥"3211d135 f &d Salemeddp8h| &f 8?’6?'%%%"‘%{5# 24. The

burner 18 re@-.%p?&dl sauhdtﬁaleltrié B d6 HF hea sblehoidngs 2fmpacks son

supplied by Lne 27 pt ehe, t d ai.r At oY ¢ Bé t he
kiln 10 is bI klaﬁﬁlblg?)é é)]gr? 4 ec?ltie‘tofnl l}éwgagagg%l%u?\? 31 mﬁih
conveys hot fdleergag thet hiet h&Gt exchanger 32. Flue gas exits the heat

exchanger 32 via gighack #8a MherAttdie fd l&nﬂa&ut&rcmncwdﬂngoaa
Tt i nci ner afe 'sbﬁtg?éoﬁé?s Rirs drubathialiyf JAIRIC L 0000 4 0
per forat ed mihaalingosvegbor3Par 82 mounted for rotation therein.
REPLACEMENT SideBE bar 82 is provided with blades 83 and is mounted to thé
housing 80 by means of shaft 84 supported by bearings 85.
Power for rotating the rotor is transm;tted through the
splined drive end 86 of the drive shaft 84.
The_frbnt of the housing 80 is closed by closure plate
87 having grooves 90 in which the tips of the plates 83 run.
An inlet 91 to the cylindrical space 81 is provided in the
closure plate 87 and an outlet 92 is provided for
discharging to the exterior of the apparatus.
Where dry waste such as household garbage is likely to
'the processed, the inlet 91 and the outlet 92 function as
described, and the direction of rotation of the rotor is as
indicated in Fig. 6. However, where wet waste is to be
processed, the inlet and the outlet'are interchanged. The
outlet 92 may be .provided with screen 93 to prevent oversize
material from exiting the comminutor.
In the embodiment of a pelletizer illustrated in Figs.
8, 9 and 10, there is provided a pelletizer including a
housing 100, including a pin-bearing plate 101 movable within
the housing and operable by double-acting hydraulic cylinder
102. Mounted within the housing beneath the bin plate is a
perforated guide plate 103 which is connected to the pin
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-17- - A bl ower 40 draws air through the heat exchanger 32 via hot air
conduit. 41 and ait box 42. Air enters the heat exchanger 32 through the
base-{Hereof -aft.er having traversed the netal conveyor 37 and the hot waste
mat eri al="Te-assi st this the base of the heat exchanger 32 is open at 43.
Pressurtzed hot air fromthe blower 40 is ggnveyed via conduit 44 to the
pre- heater ‘21 with a portion of the hot aiT being supplied to the burner 18

via the hot aig1ddenaod’p y mean¥Obe! LbEs £XP6G82E0 44 S PAldELRaon Lhe

screen 22 are fed di rect rough a line 46.

Addi ti onal i mFREStENg, \‘F)éﬁ £86¢ heThe skade ef othe | RRuine & §)F 19589 PYvi si on
of flue gas blfed pérforatbdatiyexgbabgerod? iTive Usirs plataf riddl iy binsng

50 in a housing ol %ggh%@glﬁea' Ufe P80 “RAS Ccdbred] aag d%gg)yre pRRIR 1 BR"PET

53 and a top surface ass tilized,
provi ding a paf's@agé’efr&“rﬁisr iphthegplate 03 e Wretpliats d87at ed from

the flue gases i ssmnn@sbr05élhl§t£9ﬂﬂl'é'£m§éer1§bel§pﬁ‘dﬂ By, iforverbrgleo a

flue 56 via a omt t he
hi gh surface air passa es ggztﬁ?ougﬁ ?%ﬂ%ﬁsf%€WQ%{]néﬁfﬂ%}dﬁg&”%ﬂphéﬁhég
surface air pé§§§§%§0@h69§ht§?rdYenPbaﬁa hﬁ?ch 2#%m§§ﬁkﬂ§tl9a§ﬁnslpr96k e
comgumt Citl I ?g ﬁt/Mrt fttl)dl‘ehQua.ﬂé poxté2104 by NEY 18 ﬁﬁ\uixtsﬁé%g t||f:lQE ehé
condui o rner ] ated.in Fi

i ncl udes a bod¥{ Qﬁ?ﬁﬁ@r‘éBCHBHﬁFﬁﬁeagb? %I%ﬁ&w?&?ﬁ) PER éﬁﬁtﬁegpﬁiﬂﬁsin
air chanber 64 £dapt éhet pelietsvehnoughi thaidye pltes307.ntegral with the
body nenber 63 an cake Sn&RarPere | [
portlon 66 havin glbgsgg gl%'l%égi‘%%%?a%et}el n. Con%zebnt%a?gaﬁt OIEDE_ Eégglln
the jet nountiBR§ F‘gn" nBAEBFAa} s2ndy PRLlefeS paComplnreds Stét igg
tapering to arcamveyesi kg apsealed ddmﬂ: cmqbp@lrlmtamhaémmmgtousf fed ¥@&" a

e oot vy SRS BEe, Bbe POl £y SN bSO MERIET0" 0
control of an ggp e waste into waste bin 12 The non-magnetic waste
is conveyed by conveyor 123 to a pre-breaker 124 for initial
comminution. A suitable pre-breaker 124 comprises a series
of circular knives. From the pre-breaker 124, the waste is
conveyed by conveyor 125 to the comminutor housing 80 where
it is comminuted.
: cOmmlnuted waste is fed through the comminutor outlet 92
.to a cyclone separator 126 where the waste is separated from
' its air stream. Precipitated waste is discharged from the
cyclone 126 to a pugmill 127 driven by a motor 128 whereupon
the waste is milled with an appropriate proportion of liquid
waste transported from waste and sludge tanks 130 via
delivery pipe 131. The proportions and type of waste and
sludge and liquid are adjusted to provided a blended mixture
which is extrudable from the pugmill by extruder 132 direct
to the chamber 111, pelletizer 100.

From the pelletizer, the pelleted waste is dropped
directly to a roller coating drum 133 where the pellets are
rolled to improve their finish and/or coated with a fluxing
agent as described. From the coating drum 133 the pellets
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-18- canp 75 . Mounted in an enlarged bore 76, coaxial with the passage
67 is-a piston-like needle 77 which extends through a packing nut and gl and
80 and is termnated by an anvil portion 81. The spring 82 operating

bet ween a stop 83 nounted to the body 63 and a stop 84 nounted to the

pi ston-1ike needle 77 urges the needle 77 rearwardly. A solenoid 85 is
periodically tripped such that the core 8@ %f the solenoid 85 inpacts on

t he amwil portlon %1cof the pi st e needle 77 thereby clearing the jet
70. - Fi gs™& BRJCMYeYeR tfr%t thlopperntudi e PeLIRFH R DA
defining a subbeanflaedylnytlne\dcihalfos:pmv&:k&zbavwgtner@é@irémrfc&ﬂxﬁ of
mount ed for rgggggo?rg,@@égl n. The rotor bar 82a is provided with bl ades
83a and is mounted_to the housing 80a by neans of shaft 84a supported by
bearings 85a.- PowkF T+l ot A9uiFe the readized thahswhiledtherahaye tas

Z(F))l i ned ?“ vgbeed gbvenfby h@aidrdﬂ;eiliml%fttra%%e examgi_@eof romis Oin\ﬁé}ﬁzll&us:c ng
ais close u vin rooves ips o

t he bl ades 83?15?¥u$1il él?%lée‘[q;eg:l%t“’d’t@ﬁ' 3 dP‘f‘g Va§b%'é’e°%s_tatr}?°sr%%\ﬁ Sded in
the cl osure pravédghe Apparenfuttieipedsons skdlildddifiotheli axtharg dpemed ko
exterior of tbﬂlﬁp@ﬂﬂ&irﬂsthe broal ¥cdpd unPahBi8UGE %1d0USRIHY broalsbage
is likely to §Q§ R&g sel,r t-he inlet 9 gp the outlet 92 function as
descri bed, f ot istins, ARpegae K&%Potor is as indicated in
Fig. 6. Hovvever, where wet waste is to be processed, the inlet and the
outlet are interchanged. The outlet 92 may be provided with screen 93 to

prevent oversize material fromexiting the comm nutor. " In the

enbodi ment of a pelletizer illustrated in Figs. 8 9 and 10, there is

provided a pelletizer including a hou5|ng 100, including a pin-bearing

pl ate 101 novable w thin -
* This Sheet Has Been Ri
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tHe housi ng -and -oper abl e by doubl e-acting hydraulic cylinder 102. Munted

wi thin the housing beneath the pin-bearing plate 101 7s a perforated guide

pl'ate 103-which is connected to the pin. : -19-
pl ate 101 by means of spring towers 104, spring 1(*4“&' “mtlmuuul“rl“‘rod 106.
The -base of the housing is closed by fixed perforate ya-ptat & 107. The
pin plate #01 has pins 110 rigidly af f #%ed thereto and corresponding in
position to the apertures in the pIa& §%ﬂ§ and the dye-plate 107. In
use, pelletizable material is fed bys exanple, a pugm Il extruder to
the space 111 defetdgdefnssratmentudfewaste oo iadd ined udjagpmaxéng Q7.

The springhoaigte maderdad LRtnt Benadtdepd] Al ik hel RAxEREENGNd 05
ensUr es tggl t he teé%§I |s.conp#ezsed bef ore thetplnsbllo R3Q§trate t he
mass Lo f o TR 8 Adeburky 3R ERLR 36 3| SampegpRdre aboge,’

i | l-ustrat edegremshevedtsiiasf.| ow di agram of typical processing of material and

pellets. Comm nuted waste is conveyed to a seal ed dunp hopper 120 wher eupon
it is fed to a nagnetic ste separator 121 which deposits_nagnetic,

recover abl%e wadt & tﬁ’P@ \ﬂ\évgtté'eBFﬁe&QZ?C%’éd%-trﬁa@}ét% ha??érgénc%?l%yed by
conveyor hiiste matprdallr eakpridedd ios owmthiddexonm nution. A suitable
pre-breaker 124 conprises a series of circular knives. Fromthe pre-breaker
124, the waste is conveyed by conveyor 125 to the conm nutor housing 80a
where it i% cofhimfkhed of tregfmantuzecording o Gladm Ar &FgR12AB 2onmi nut or
outlet 92 viereity Gadde waspar aheeridb NESI£ ddnbustilbde Toptpatadnd/éromits

air strea I R-ta LS, d] rge C . a
pugm ||l 1 r‘%&é’%lgyhgq# %?‘gﬁgev\#éég%p%&}&% Was I&%ei g)%%gﬂﬁegg%l{‘ﬁ' an
appropriate proportion of liquid .
4. A method of treatment according to any one of the
preceding Claims, wherein the kiln is a rotary downdraft
kiln.

5. A method of treatment according tolclaim 4, wherein the
firing of the pellets is controlled by varying the residence
time of the pellets in the kiln.

6. A method of treatment according to Claim 5, wherein said
residence time is varied by varying one or more of the length
of the kiln, the inclination of the kiln or its rate of
rotation.

7. A method of treatment in accordance with any one of the
preceding Claims, wherein at least a portion of the heat of
combustion is recovered and recycled to said kiln.

8. A method of treatment in accordance with-Claim 7,
wherein the heat recovery is effected by heat exchange

between kiln flue gases and kiln combustion air.

9, A method of treatment in accordance with Claim 8,
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wast e transported fromwaste and sludge tanks 130 via delivery pipe 131.

The proportions and type of waste and sl udge and il f ' dto
provi ded a-bl ended mi xture which is extrudable frfirmmﬁ"mlnm!“ﬂmrext ruder
132 direct-to-the chanber 111, of pelletizer 100. »* < Fronmrthe pelletizer,
the pelleted waste is dropped directly to a roller coating drum 133 where

the pellets are rolled to inprove their f4hi sh and/or coated with a f 1 uxi ng
agent as described. Fromthe coating dr 33.th ll.et.s : .

2720 - ‘may B‘é‘%&r‘ﬂe?éd??ﬁsgh% %%‘F‘f’g?“h p'é?e e ekﬁgl | SPRPRPE Pheh i red
in the'kiln ﬁarpesseér;hcqugb the @bsﬁeeﬂhﬁeriakﬁsnn&ktéopﬂpﬁﬁéPﬁe 1ts ¢

Wi I+ of cour sedidrheakbzgdibhato d £yl @YWR hasheen given by vay of

illustrative exanple o his invention, such and ot her nodifications

and variations thereto as woul d be apparent to persons skilled in the art
are deened tad.al A wethbd dfetbeatumerst ope clulimediin ahyt one pAvehei on as
defined int A ed; . | B8 1n flue gas b

-21- 1. rﬂ:}e?g%gg gggaggf el{;l‘?ie‘gé#le%ttrl%acﬁhn(ﬂ nqé@mmé'i rrllg W?Stg mat§ri al
wi t h bi nder, precipitation and/or scrubbing to remove particulates an /or

selected gaseous components before venting to atmosphere.

11. Kiln apparatus of the type including a kiln body, feed
means for supplying waste material to said kiln body, and
discharge means for removing fired waste from said kiln body,
wherein said kiln apparatus further comprises heat recovery
means whereby at least some of the heat of firing said kiln -
body may be recovered and recycled to said kiln body.

12. Kiln apparatus as claimed in Claim 11, wherein said kiln
is an inclined downdraft rotary kiln.

13. Kiln apparatus as claimed in Claim 12, wherein the said
rotary kiln body is lined with a refractory brick material
such that processing temperatures in excess of 1300 degrees
celsius may be attained.

14. Kiln apparatus as claimed in Claim 13, wherein the said
rotary kiln body comprises a substantially cylindrical upper
portion and a substantially cylindrical lower portion of
lesser diameter. . '

15. Kiln apparatus as claimed in any one of Claims 11 to 14,
wherein said feed means includes a gravity fed chute, with or
without mechanical feed assistance.

16. Kiln apparatus as claimed ‘in any one of Claims 11 to 15,
wherein said heat recovery means includes a heat exchanger
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pelletizing the mxture and firing the pellets, characterised in that said
pellets are fornulated to forma ceramic material "upon firing and are

coated _prior to firing with alunminiumsilicate, ref M“‘lﬁﬂu(u ot her
non- aggl onerating material, and wherein said f|r|n ﬂmﬂ llets
I s conducted under OXIdIZInIg COﬂdItIOﬂizln a kiln oper%téd 4t 3
tenperature of at |east 1300[err]C. A net hod of treatnent

accor di ng tga&ﬁ@gdngb f@@%V@rnfiﬁbdﬂg@SBS paterial conprises its own binder.
3.

A nmethod of treatne accordlng to any one of the preceding
clainms, wherein the kilnis a rotary downdraft kiln. 4. A
met hod of treat reilin apparditde b8 elained, 1M\h@1£izm ide JHddeih @aihaepel | ets

|s controll e res ence.tine o | et n_the kiln.

o o o WdibAes SOLREREE L e corattyd mas RAYAng Bhcui no
clalns mhe#@ﬁﬁteﬁnq<§¥ﬂf&&ep9ntcontactthethesaxdﬁfkunﬂgﬁa|h§an andecover ed
and recyCI Q@h\iﬂ\é%td ldagt one60therAsG?f§'8g & %&ﬁ&é@%dm dmbakdapse with

claimb5, mhereln v is effected at exchange between
kiln flue g?tes™% EP E%%ﬁ teo s KLLR - air. 7. A nethod of treatnent in
accordance with claim6, wherein at |east a portion of the heated kiln

conbustion gdr 'ﬁﬁﬁ%ﬁ%@“gg EES;;E@ﬁitfnr@%ﬂxﬁai Rﬁﬁ'ﬁ:aﬁ.‘ﬁ Faaaeaasti ts

t enper at ur ior to char% 2 to t t[eatnent as
claimed in Eé%P BeEJFARPEL e SR ¢9R§Qkﬁrﬂ?qﬂﬁgdéﬁéﬁ & EReati ng
the kil n flkiglngdody qmdealdla.pteﬁl 0o aoAvey tlité Uutlhie'@ydses generated by

the kiln to said heat exchanger.

19. Kiln apparatus as claimed in Claim 18, wherein said heat ~
exchanger comprises a refractory material having a thermal
capacity whereby control of the air temperature may be
effected by control of the rate of air £low through the heat
exchanger.

20. Kiln apparatus as claimed in any one of Claim 11 to
Claim 19, wherein said discharge means includes means for the
recovery of heat from the discharged waste material.

21. Kiln apparatus as claimed in Claim 20, wherein the
recovery of heat from the discharged waste material is
effected by drawing at least a portion of said combustion air
through or over the discharged waste material to preheat the
air prior to its entry to the heat exchanger.

'~ 22. A comminutor for processing waste material including a
housing having a chamber defined therein, a rotor mounted
within said housing, drive means for said rotor, and a cutter
blade mounted at the radial extremity of said rotor, said
housing being provided with a first access opening located
substantially axial to said rotor and second access opening

ThlS Sheet Has Been Repl

- UVIORSTD B



réenove partieul ates and/or sel ected gaseous conponean,befOTE”Véﬁting to

at nosphere.. 9. Wast e processing apparatus” includin

“conminutor “for reducing the particle size of a \‘“mi“‘““!ﬁ xer for
conpoundi-ng said waste to forma pelletizable c etizer,
kiln apparatus including an inclined rotary kiln body, * f eed neans
for supplying pellets to said kiln body33 and di scharge neans for

removing fired waste fromsaid kiln booy, characterised in that it
conpri ses kﬁﬁéﬁ?ﬁgahﬁahsafb#n%cﬁﬂhﬁ&?&&%%ﬁkKHQQﬂﬁ$“tWP€htSIﬁﬁf i B 1 i cat e,

refractory clays or other non-agglonerating material prior to firing, and
wher ei n d ki apted to fire. S¢ | d,.coated. p II n . oxidi zi ng
conditi onsaift %Fre{rlfﬁg?’ﬁf‘ﬂg aB?aﬁ?t‘f el BJ'% Bgtg 8&51‘% &
processi ng plmradatysoficapedtuyes ottm;:aetrhmugmeraeldnes pilateospaged| ﬁlm)ody
conpri ses Baid W?haate' hhxesyé?a\dﬁa&ﬁ{ n@un%rﬂtf'%faﬁg\ai‘tﬁﬁbétam ially

cylindrical par |on of lesser essli ng
appar at us éEEEFGPHQdFBQCFalH?§1E$°%I%9rﬁhﬁ)aR&ﬁﬁ“?%? 45i § g?eﬁg %é%. dd

i ncl udes a gaaé;t gnfled chute, with or w thout nechanical feed assistance.

12. - vaste B %%ﬁshBQaSEBaERt £e14 ec&{ dxltci‘l eag %d%”gggi:ﬁgéﬂg@aa‘?dt&eﬂ

I ncl udi ng he recovery neans sone at of firing

sai d pel | etedatgy apd PééEVEGeG Eh@rﬁkkvleiiéiﬁfR%Q§ EPFFesBAYdIng 11 \pste
processi ng p¥ididhUtodehar §ang dpeftditds lth tierguides pldtegavhereivery

I ud . 14
Teare procditeral®Shesa080d b A0GR aid ABOUSTS 0iS QaE IAED
heat is re®aldeds khenadvengementi 0f smithtRins,ithronohnshe| fRep %nd

adapted to G249 phatkkue gases generated by the kiln to said heat -
exchanger.

24. Pelletizing apparatus as claimed in Claim 23, wherein
said guide plate is biassed towards the platen.

25. Burner abparatus including: -

an air paséage having a fuel jet disposed therein;

a fuel supply to said jet;

an air supply to said air passage, and

means for applying a periodic physical shock to said jet.

' 26. A burner as claimed in Claim 25, wherein said means for
providing a periodic physical shock to the jet includes a
movable element within the bore of the jet and operable to
block said bore.

27. A burner as claimed in Claim 26, wherein said movable
element takes the form of a piston-like needle mounted in the
bore and adapted for a degree of movement coaxial with the
jet to allow the transmission of shock to the jet.

28. A burner as claimed in Claim 27, wherein the
transmission of shock to the needle and therefore the jet is
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- 23 - 15. Wast e processing apparatus according to chai-m-13 or clai m 14,
wherei n said di scharge neans i ncl udes neans adaptﬂﬂlggﬂ@fcover heat from

t he di scharged waste naterial by drawing at | east r" “M’m jj d
conbustion air through or over the discharged waste lﬂeheat t he

air prior toits entry to the heat exchanger. 16. Wast e p?odbssing
appar atus according to any one of the preXfeding clains 9 to 15, wherein
said kilnis Q raft _kilp. 17, . \Waste processing apparatus according
to claimo, \ﬁé’r é‘lw%gsg}'dac%?rﬂ?%%’t%rd’é’o‘ﬁﬁ’rﬁ fLesorendsshiikaviig zethfber
defi ned t her &he, ngeddeor nounted within said housing, drive neans for said
rotor, and a cutter blade nounted at the radial extremty of said rotor,
sai d housi ng %eing Broviged with a first access opening | ocated _
subst ant i al | ¥ 2axi & REEeq; of  breptmant substanddaddy agcherginkefersl about: a
li ne subst antlieflingd| anpeht tefetencaith tHedlaccomp@nyinyb8tewphi@sessi ng
apparatus according to claim9, wherein said pelletizer includes a guide
plate having_a plurality of apertures therethrough, a die plate spaced from
sai d gui de pPfRt+esKahl RBRRFRLUS Huhstantiadflyapsr hereinbefore ptefiined i n
position to wWiehapeférénse i to l{ie SRcbmPIndank akBwingd,a pl aten noveable in
relation to said guide plate and bearing & plurality of die pins

corresponding in position to the said apertures in the guide plate, wherein
" material intBédducCdmpinyken apparatius eubstatitdadly asthepeimbéfors/ t he

advancenent @gbrsabd Wie® FFOMLd HQ ML WWecbhphRytahdaPidisss .

30. Pelletizing apparatus substantially as hereinbefore
defined with reference to the accompanying drawings.

30. Burner apparatus substantially as hereinbefore defined
with reference to the accempanying drawings.
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