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METHOD .AND APPARATUS FOR WASTE TREATMENT This invention

rel ates to apparatus nethods of waste treat ment.

This invention has particul ar but not exclusive 5 application to
apparatus and nethods for the incinerative procesgj ste
wPPh organieweaﬁ?gﬁh such as nuni ci pal wast es, angbﬂgpg&mWR
illustrative purposes reference will be nade to such application.
However, it is to be understood that this invention could be used
in other applications, such as 10 prQcessing of industrial waste.
Wast e disposal and particularly the disposal of bul k waste is an

ongoi ng problem wi th IMBRHOD AYDHAPRARATYS JFOR WASTE TREATMENT and pol | uting

| eachat es therefr ggikek AfeRtisS WEHtes to appaffbidMddiaL o \@hstyays.
Muni ci pal and industrial wastes 15 i nvariably contain or break down to

formtoxic pﬁBﬁﬁEﬁ?n§nd pol I uti ng outgas. Such waste may i ncl ude
sub-m cron Thipainhventiomrshas parpiictidaznbugasets eslustwecont ai n
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t oxic tals, synt I C organic conggun S and unnat ura
concent r at i orRFFeSTIPFPE \WaSHR ML argsaignceatent sugh as municipal
hydr ocar bons ,wastfeiss caaddfeewtlfustrative purposes reference will be made

to such application. However, it is to be understood that
this invention could be used in other applications, such as
10 processing of industrial waste.

Waste disposal and particularly the disposal of bulk
waste is an ongoing problem, with landfills being rapidly
filled and polliuting leachates therefrom being a frequent
contaminant of waterways. Municipal and industrial wastes

15 invariably contain or break down to form toxic products and
polluting ocutgas. Such waste may include 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

20 concentrations of normally innocuous substances such as
hydrocarbons, refuse and sewage.

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

25 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.

Other less toxic wastes are disposed of by less

30 intensive and more cost effective treatments such as by
cementation and burial or dumping of the sclid waste product.
This method of disposal presents the problem of the disposal
of the liguid supernatant of the cementation process as well
as the disposal of an increased volume of often leachable

35 solid material. Sewage waste solids are generally even more
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and by incineration. However, the energy values of such waste
are generally wasted since contamination of the waste
prevents its use as incinerator fuel.

wherever incineration of waste is done, there remains a

10 disposal problem in respect of leachable ash and scrubber
sludges. _

International Patent Specification WO 90/12251 discloses
an improved method and apparatus for waste treatment
including grinding bulk waste from a broad range of sources,

15 mixing the waste material with a binder, pelletizing the
mixture, coating the pellets with a refractory material and
firing the mixture in a furnace at a temperature above 1300
degrees celsius. It was found that heating the waste pellets
to a temperature above 1300 degrees celsius under oxidizing

20 conditions provided a product clinker having reduced
leachability and increased chemical and physical stability,
and flue gases having no unpyrolysed content and a high
oxidation state compared with prior art incineration
processes.

25 The process disclosed has several disadvantages. One
disadvantage i1s that the coating process essential to prevent
agglomeration of the pellets, utilizing as it does aluminium
silicate-rich clay dust, tends to result in an easily spalled
coating to the pellets under processing and kiln conditions.

30 This results in an unacceptably high agglomeration rate of
the pellets in the kiln.

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

35 deficiencies of the prior art and are reliable, .economical
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problems associated with the use of refractory coating of the
15 pellets prior to and during firing are substantially
alleviated by the process of the present invention, whether
or not the support material comprises a non agglomerating
material under kiln and processing conditions.
The waste material may include any solid, liquid orx
20 mixed waste product including sewage sludges, oil sludges,
common garbage or ligquid toxic metal wastes, and including
mixtures of waste materials. Preferably the waste material
has a solid content and/or solids are added to the mixture
before firing such that the mixture of the waste with the
25 binder material is of a consistency suitable for pelletizing.
Preferably, the waste material has a combustible content
and/or combustible materials 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
30 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.
The waste materials may be pumped or conveyed to a mixer
35 where they may be blended with absorbent and earthen
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3 and efficient in use. Oher objects and advantages of this

i nvention will hereinafter becone apparent. Wth the
foregoing and other objects in view, this i nvention in one aspect
resi des broadl7y in a nmethod of 5 treatnment of waste material

i ncl udi ng WRIGIERs of : - m xi ng the waste nBEfErPHOOUSh a
firabl e binder; pelletizing the m xture;

coating the pellets with a coating conprising a refractory
material selected to permt firing of thg pellets 10 substantial ly

w t hout pellet aggloneration, and a support material for said

refractory, mat@rials, and, if AéddgihirSgl EuedheedwRebreiSai derer Otary kiln.
It has surpri igglé bgen det er m ne thaé’t e s aIIing robl ens
associ at ed Wtn thecus® BFOPErT Lt PR HG %pr‘h'g Ferial. lets prior
to and duri egamplengher cospositinn 4 @ typical paptessed egalwartdte process
of the presqiludgaVensi eBxisNEidiefa waste prier Re! pblfefiPQy l1dMmy i al

conprises a n(}_nh%ggl oner ati ng mat eri al under kil n and prdcessing
cond?ti ons. WeigRt: The waste material may include any solid, Iiquid
or 20 m xedWastee producéds¥ ndlgalivanisesdgdgel sdykguidivastie)dges,

common gar bage ohpkbaBbAtt OXigg Met@awiiatds, and i ncl uding
m xt ures of vvast%lr;%terials. ﬂeferably the waste nmateri al

Other 4% (lime and barium carbonate)
10 Typically the components of the mix prior to pelletizing lie
within the band, by weight, of:
15 - 50% waste as received
5 - 12% absorbent (sawdust, newspaper etc)
40 - 60% clay
15 0 - 15% other material (lime, old glass, fluxing
agents)
0 - 15% water (as reguired).

The amount of waste that can be incorporated is

dependent on the type of waste and the strength of the final

20 pellet required. Alkali such as lime may be used to control
the pH of the mix to a preferred slightly alkaline state as
well as to give the desired ceramic characteristics of the
finished pellet. Where the mixture is acidic, the lime, lime
containing waste stream materials or other alkali or basic

25 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

30 where the pellets are to be recycled to the process with, for
example, a liquid waste adsorbed into the pellets.

After mixing, the material may be pelletized by any
suitable process such as sheet rolling and punching,
extrusion, or the like. Preferably, the mixture is extruded

35 through a die consisting of a plurality of holes of typically
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pelletlsing 'S by as those haviﬂg a high aluminium silicate content, china
clays, refractory compounds such as aluminium silicate per
se, or other suitable refractory, non agglomerating material.
By "refractory" in this context is meant those materials

10 having sufficient resistance to melting at all temperatures

below 1200°*C and a sufficient range above 1200°C to enable
pellets coated therewith to resist agglomeration under rotary
kiln process conditions.

The support material may be selected from material

15 compatible with the refractory materials, such as hydrated
silicates, organic binders such as resins, or sticky clays
such as ball clays. The support may be applied to the
pellets preparatory to coating the pellets with refractory
material, or may be co-compounded with the refractory

20 material prior to coating the pellets, to serve as a binder
therefor.

Preferably, a two stage pellet coating process is used
wherein sticky ball clay is used to coat the pellet first to
act as a contact binder for a china clay refractory material

25 applied thereafter. All excess coatings, as well as
spillage, are preferably recycled back to the pellet mix
leaving no residues.

The pellets may be tumbled or rolled after coating to
produce a smooth surface which, depending on the nature of

30 the materials involved, may provide a smooth surfaced final
fired pellet product or a non porous aggregate.

Where the pellets are pre-coated with ball clay, this is
typically to a loading of about 10-20% by weight, in a
dusting drum to uniformly coat them and round them slightly

35 after which they may screened to remove excess clay, which
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Preferably, the kiln takes the form of a rotary downdraft
kiln.
The heating of the pellets in the rotary kiln may be
15 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.
The rotary kiln treatment as described above is of
20 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 0il or pulverized coal.
Accordingly, in order to reduce the energy burden of the
process, it is preferred to utilize heat recovery from the
25 fired pellets and/or the flue gases of the process.
Preferably, part of the recycled heat is used to preheat the
coated pellets prior to firing.
The preheating of the pellets prior to firing results in
the stripping of some water and combustible volatile
30 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.
Materials with calorific value which can be direct fired
35 in the kiln may be pumped through lances directly into the
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5. . | Om di aneter in a die plate, and the resultant extruded
material cut off at typically about 15mmlength to form pell ets.
After pelletizing, the pellets are coated. Preferably, 5 t he
refractory ng%m# s selected fromthe refractory clays peravssoofgch as
those having a high alumniumsilicate content, china cl ays,
refractory conpounds such as alum niumsilicate per se, or other
suitable refractory, non agglonerating material . By "refractory”
in this context is neant those materials TO havi ng sufficient
resistance to nelting at all tenperatures bel ow 1200[err] C and a

sufficient rapkn shere they[ are| burnt And|are destroyegdelincthe duighed
therewith to taspetatuge gaBes! i eSuallierat Giedipératures abdivd MFVOPTRSS

material 15 CBRSathE BoirRE RRbe R Bt oy EhEE Mhd Wiy . o
sili.cates, orlhin ohsneddheysarh prefemhly sybjectckp temperatures of sych as
bal | gl ays. Eh§o§??afrh@§ay Pem?apbf$ahié)diﬁtillatfs an?eb&fﬁéyKH#?QBEQEOFY
co- conpoundedSHPTTPa 1. Fhaciph bieeratyzs gastt Bhile otf MG ¢ ne
pellets, to smevaEl:®r dustdppt incorporated dnhio the ceramic matripefofr abl y,
a two stage pghéGle1aRtld MAyPESEREE the UEELh in the priR&FPi H16d igde), bal
play is used 10 S oiRghChieh (hISh 10 pelrets paSh BRrSuft R hedlde"
10 is controlled by the rotational speed of the kiln and this is
set to allow the pellets time to properly sinter and form the
ceramic inner material in which most of the heavy metals are
bound. The coating stops the pellets sticking together or to
the walls of the kiln.
15 The pellets exit the kiln after approximately 20
minutes, are cooled with combustion air and screened to
remove fines. The fines are recirculated back to the pellet
mixing while the good pellets go to storage awaiting final
testing before being sold as inert, light weight aggregate.
20 The prior art processes including that disclosed in
International Patent Specification WO 90/12251 further has
the disadvantage of the flue gases and precipitates therefrom
not being amenable to direct disposal. Further, the
temperature of operation ¢of the kiln required to obtain a
25 satisfactory flue gas outcome requires a large amount of
energy to maintain.
Accordingly, in a further aspect, this invention resides
in a method of treatment of waste material including the
steps of: -~
30 mixing the waste material with binder:
pelletizing the mixture:;
coating the pellets with a non agglomerating material
selected to permit firing without agglomeration;
firing said coated pellets at least 1200°C in a rotary
35 kiln;



25 applied thereafter. Al excess coatings, as well as

spillage, are preferably recycled back to the pellet mx | eavi ng
no residues. The pellets nmay be tunbled or rolled after
coating to produce a snooth surface which, depending on the nature
of 30 the materials involved, may provide a snooth rf final
fired pelléwoﬁV@HﬂEt Oor a non porous aggregate. %%qﬂﬁéﬁghﬁéthe
pellets are pre-coated with ball clay, this is typically to a

| oadi ng of about 10-20[err] by weight, in a dusting drumto

uni formy coat them and round them slightgy 35 after which they may
screened to renobve excess clay, which WO 97/ 17573

PCT/ AU96/ 00716 cooling flue gases from said kiln with recbvery of heattBy be
recycled to L%fuggxing process. Typically, the pell ets may be
passed through a second dusting stage where they are coated with

china clay, prefcFeRpVing paxrtippdatesi foom said coolgd]fluer §asy wei ght,

before entering aséljhaitinilg’ we® htiéngndalMali scrubB@ngokaid &bbdrea The
of f gases frgg& h agrqﬂ&ier are advant ageousl y passed through the

Ki l n“where any tToXxic or hazardous em ssions are destroyed.
recycling scrubber sludges to said mixing step.

The flue gases exhausting the kiln may be cooled and
heat values recovered by any suitable means. For example the
flue gases may be cooled by a gas to air heat exchanger

10 wherein heated air may be passed to the kiln. Alternatively,
heat may be recovered into a boiler. Typically, boiler
outflows are at a temperature of about 400°C, and flue gas
directed through a waste heat boiler may be guenched prior to
further treatment. If required, entrained particulates

15 passing the boiler stage may be separated prior to further
cooling.

Further cooling may be by any suitable means such as
water guenching. A small amount of a solid absorbent such as
activated carbon may be added to selectively absorb amenable

20 components, and the stream may be filtered to remove
condensates and particulates at this stage, for return
thereof to the mixing stage.

The gases may be further cooled if required and then
passed to an agueocus acid wet scrubber, whereupon halogens,

25 principally chlorine, and heavy metals are removed by
dissolution or precipitation, foliowed by an agquecus wet
alkali scrubber similarly dissolving or precipitating
amenable compounds such as acid oxides and oxyanionic
compounds, principally sulphur oxyacids.

30 The sludge from the acid scrubber is preferably
neutralised whereupon it may be further treated to remove
condensable metals such as mercury, the treated sludge being
preferably returned to either the mixing process after
dewatering, or to the quench process to maintain acid values.

35 If not enough chlorine is available in the flue gas to
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heating the pellets with tunbling to the desired 10 process
tenperature. Preferably, the kiln is selected to be oper abl e at
t enper at ures above 1200 Degrees Cel si us. Preferably, the kiln
takes the fgige/hs,a rotary downdraft Kil n. PCT/AU96/007EE €
heating of the pellets in the rotary kiln nmay be 15 control |l ed by
varying the residence time of the pellets in the kiln. For
exanpl e, residence tine may be varied by varying one or nore of
the length of the kiln, the incl Pnation of the kiln and its rate
of rotation. The rotary Kkiln treatnent -as_descri bed above is
of 20 Padnsaig the Achd qandddipps, B the It iSorvpbes, g8 sHbhable of

conbusti bl e seidifgingo dgerst tsueh pschgdrochlohie vasiice malys bef added to  or
added in the,farm.0f ;%gﬁgg%?fuel oil or pulverized coal
0r

Accordingly, 1Tn order educe the energy burden of the process,
it is preferred t3hatflrald merubberoPayybe BaintRine in thef plbalppe| et s
and/ & the flratggapgsadditivh pfoacsaitable minefiEfekabliy supAr AsOént he

recycl ed heatal.k%lklsﬁgt#ﬁ d¥ 1158 ea ?hxgelg%fﬂg% 5 ¥iRe! €t é'h?ir%?‘?]%&?esul ts

firing. e preheating o prror to
in preduced by RreFLRidATinn: 4P ERés c3FHiRkeh mayy siventageously
conmponent s f pemrebgched| € sthe Processi bswaste gedrfiidesirBase

ot o € nSUERANSRE i SAGEERER YulCed! SEEbLCEO o Kb, 1n i
appl¥Qati on £8TRaPAt 8PHIRLP IRdivm Fuiphpieainra caustic soda scrabber Q¥ s
with cal orifiss 1abbrubbe dypaim e di Léme strepbadd, may bel prébepktatedny be
punped through Lansssa ddffddtivelyOak " §ypsum before recycling the sludge
to the front end of the process.
The cleaned gas stream may be exhausted through the heat
15 exchanger to a stack to atmosphere.

Other high value elements can also be removed from the
sludges, if economic. This has been severely restricted in
the past because of the inability to safely treat the
resultant contaminated sludges generated in extracting these

20 materials. In the process as described there are no harmful
residues that require secure landfill or burial.

In a yet further aspect, this invention resides broadly
in waste processing apparatus including:-

rotary kiln means adapted for firing pellets comprising

25 waste material and a binder, coated with a non agglomerating
material selected to permit firing without agglomeration at
least 1200°C;

heat exchange means adapted to cool flue gases from said
kiln with recovery of heat values;

30 particulate removing means for said flue gas, and
sequential wet acid and alkali flue gas scrubbing means.

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

35 wherein:-
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7 . kiln where they are burnt and are destroyed in the high

t enperature gases, usually at tenperatures above 1200[err]C.

Once the pellets have been coated they enter the rotary kil n where
they are preferably subject to tenperatures of 5 1200[ err] C or nore.
The or gani cWR %l PBat es and pyrosyl ates are dest r‘%’éﬂ’ Hfie high
tenperature gases while any heavy nmetal s or dust not i ncorporated
into the ceramc matrix of the pellets may escape the kiln in the
primary flue gas. The speedgwi th which the pellets pass

t hrough the kiln 10 Is controlled by the rotational speed of the kiln

?nd t[lihs i's FIG. e 1IAstrhewst ﬂﬁ;ﬂe&ﬁﬁﬁﬁdﬂ%u&QﬁBiprfﬁi‘y%& n{Qr ?nfi
orm e ceram L nner erirajl, | nps 0 € neay netals
are boun?n:{i'%'gtég& Vﬁ’&hgﬁéﬁsm?#%o%se\l,\&e&g’es PrERPRG fﬁ‘éﬁ?ﬁﬁ%"or to

the walls of the E¥G.n.2 1% a flow charthef pe|Waste @riocesieiki socafdance
approxi mately 20 with the pFelBheSindeRtfe®) athdM th conbustion air and

screened to r ve fines. The fines_are recirculated back to the
ool | 5t FGnc iR Po ELAN GOBHERE | B Ll4fo 955 SCORRRERGBFOTRRS { | nal
testing before befory use dnathensethofisghf v gitesepdr dgwentidn.

The prior art progesseydiitved RiisEhahvahS£o0SEHIdes a kiln 18! shdpdApnal
Pat ent Specification WO 9 2251 furtrfr hq; &he | sadvant age of
the flue gas®R YWPRFHER POrERER 1} o fnd lower a,Gylipdricalpomtien o

direct di spo3zai. The thidn l0hds mounted fernpertation aft bperdnhgsnief the kiln
reqyigred to 9RtRkdiy 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 an injection lance 18 for liquid/gas
combustibles, and an inlet chute 20 for receiving pelletized

15 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 lance 18 receives liquid/gas waste
and/or fuel from tank 25 by a fuel line 26 and is supplied by
20 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 boiler 32. Flue gas exits the boiler 32 via a stack
33, whereby the flue gas is conveyed to a quench, scrubber

25 and precipitator assembly 34, to be vented to the atmosphere
through vent 35. Hot incinerated waste materials are ejected
at 36 to pass onto the perforated metal conveyor 37.

A blower 40 draws air through the metal belt 37 and the

hot waste material. Pressurized hot air from the blower 40

30 is conveyed via conduit 44 to the pre-heater 21 with a
portion of the hot air being supplied to the burner 18 via
the hot air line 27.

Volatiles expressed from the pellets on the screen 22
are fed directly to the kiln by a blower 45 through a line

35 46. Additional impetus is given to the discharge of flue



25 satisfactory flue gas outcone requires a | arge anmount of

energy.to nmaintain. Accordingly, in a further aspect, this

i nvention resides in a nethod of treatnent of waste nmateria

i ncl udi ng the steps of:- 30 m xi ng the waste materia
w t h bi nder pelletizing the m xture,; pPCT/AU%6/00G0At | NQ
the pell et swmﬁmnon aggl onerating materi al selected to permt
firing w thout aggloneration; firing said coated pellets at
| east 1200[err]Cin a rotary 35 Ki | n; WO 97/ 17573
PCT/ AU96/ 00716 coolingiflue gases fromsaid kiln with
recovery of heat val ues; renmovi ng particul ates from

sai d cool ed fgagsegady the provision ofefluet gas| hlewer &A.d and al kal i
scrubbing said COQ%ﬁﬂF§ ure 2 {11St9AtesARbe overall proceé%e%¥chhng

scr ubber sl ud 4ﬂ%es y 5”%% ﬁﬁkﬁfﬁﬁﬁjznventxon, whereih a éﬁ%p %sg the

exhausti ng t
waste is taken, analyzed and checked against a previously

LY analyzed sample from the waste producer to ensure its
authenticity. It is then unloaded and assigned to a
nominated storage tank or bin.

Materials with calorific value which can be direct fired
in the kiln are pumped through lances directly into the kiln

10 where they burn and are destroyed in the high temperature
gases, usually at temperatures above 1200°C. Other waste
materials are pumped or conveyed to the mixer where they are
blended with absorbent and earthen materials, and, if
necessary, further water and other materials to produce a

15 firm plastic type mafeﬁial, in this embodiment of composition
in the range of 15-50% by weight waste, 5-12% absorbent
{generally sawdust or old newspaper), 0-15% other material
(generally lime and old glass), and 40-60% clay.

Lime is used to control the pH of the mix usually in a

20 slightly alkaline state as well as to give the desired
ceramic characteristics of the finished pellet.

After mixing the material is extruded through a die
consisting of approximately 10mm diameter holes and the
resultant extruded material cut off at about 15mm length to

25 form pellets. The pellets are coated with ball clay, about
10-20%, in a dusting drum to uniformly coat them and round
them slightly after which they are screened to remove excess
clay. They next pass through a second dusting stage where
they are coated with china clay.

30 The coated pellets are passed to a predrier and gases

N from the predrier are passed through the kiln where any toxic
or hazardous emissions are destroyed.

A two stage pellet coating process is used as the
refractory china clay has a tendency to separate from the

35 pellet during processing. Sticky ball clay is used to coat



heat val ues recovered by any suitable neans. For exanple the flue

gases nmay be cooled by a gas to air heat exchanger 10 wher ei n heat ed
air may be passed to the kiln. Alternatively, heat may be
recovered into a boiler. Typically, boiler outflows are at a
tenperature of about 400[err]C, and flue gas di rected thraough a
wast e heat WOBHS™ay be quenched prior to furt hBFTAPIONE
required, entrained particul ates 15 passi ng the boil er stage nmay be
separated prior to further cool i ng. Furt her cooling
may be by any suitable neans such as 12 wat er quenchi ng. A smal
anount of a solid absorbent such as activated carbon nmay be added

to selectivelpy ngiéi%l?; 20REEbLS 29:: as a &Qimn%zs:thénéhms éié;eamwm be
filtered to re

ondensat es and par cula th stage, for.
return s°meiﬂﬂ§?9§ftPﬁst%§ APk PRPRESRyE ne pe&ieta£ lEf’ases may be
further cooliﬁiﬂﬂtywmqub&ad &hd chima clay dirqmmised ﬁélaexaqﬂeous acid wet
scrubber,, &ygdh%' s0088%: ag0spi1lagd ditiditlyol b o A i
netals are rean lon or precipitation, Iomed by an
aqueBus wet mix 133Viﬂﬂ E&IF°§EPBﬁﬁer S|n1larly di ssol ving or precipitating

anenabl e corrpound:ﬁuweﬂheageaaedsohavbsbmxd apated dhey enter the amtpownds,

principal Iy gy ﬁ%xx:i’x%bdﬁreg’gubject to temB&a'%di‘i@eoffr Qﬂbék@ &Ll d
scrubber is pre era neutral J sed whereupon it E fur
treated to rBQERe Thik causeg, §bas Bt BTHR fU stﬁepgg¥y° $he eated

sl udge bei ngorganic materdbadr ikl gesttoyeddin cche tHgh tteeperatuge [:Ums

af tgp whi HEHP Hedy Blothfs! OF &@a%ﬁm%pbogaag%@t o £0trd

val Ues. 35 enoug lorine is avallable in the flq? gas

to kiln in the exhaust gases. he speed with which the pelle
pass through the kiln is controlled by the rotational speed
of the kiln and this is set to allow the pellets time to
properly sinter and form the ceramic inner material in which

15 most of the heavy metals are bound. The coating stops the

pellets sticking togethexr or to the walls of the kiln.

The pellets exit the kiln after approximately 20
minutes, are coocled with combustion air and screened to
remove fines. The fines are recirculated back to the pellet

20 mixing while the good pellets go to storage awaiting final
testing before being sold as inert, light weight aggregate.

In this embodiment, the flue gases exhausting the kiln
are directed through a waste heat boiler prior to treating in
a multistage scrubbing system illustrated in FIG.3. It

25 should be noted that although this is the preferred system
for the first commexrcial plant any conventional high
temperature flue gas cleaning system which meets the local
government requirements could be used.

In the system shown the flue gases from the waste heat

30 boiler at about 400°C first pass through a cyclone where the
larger particles are removed. The exhaust gases are further
cooled to around 160°C in a guench tower by water and the
residual from the wet scrubber. A small amount of activated
carbon is added to remove some volatile heavy metals, dioxins

35 and the like and the flue gas passed through a fabric filter
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9. _ mai ntain the acid conditions in the acid scrubber, a suitable
aci di fying agent such as hydrochloric acid may be added to t he
aci d scrubber. The al kali scrubber may be maintained in the
al kaline 5 w,;,%nge by addition of a suitable mneral api&phiociodels as an
al kali net a™QP"PRali ne earth netal hydr oxi de. The sl udge

produced by precipitation in this scrubber may advant ageously be
recycled to the process as waste. |f desired, accumnul ative
conponents such as sul phuric acid salts, 28 the 10 form of soluble
sodi um sul phate in a caustic soda scrubber or as insoluble gypsum

in a line scrugbeemovmsnidlypastprubpte matter. Al pfpsheqremayrddusd] y as

gypsum bef or esfﬁéé’nﬁéiﬂ‘ﬁ_rthﬂ%%y&:lladgeo the procdsk H&w‘aé@é}] end gf the -
pr ocess. e ¢l eaned g e e exhaust t hrough the
heat 15 excha%rgﬂsgsaggfgcﬁg?ogg ﬁ%épﬁégsrsg%r ugﬁ a gasehe her hi gh
val ue el enent exchangens faldawedobrdanr aedd Rnd alkali wetyggeubbisg econonic.

Thi > lfsats bteensf'eafm .elt id te&iert hifat.-aeri Bhlorine latnd hﬁawshe!assztaugfe ?E%M%a
inability to s y lrea e sul t anf_cont.ani nat e udges
generated in ‘éﬁ%f cHi% S YEEE TogOVes s'ﬁéﬁe% T al rstIh e F%‘?ﬁs ?%'Eeé‘le a%%‘d
descri bed t heserubbendishpewtyalised with lkine|and fuxthesqtreateadcto e

landfill or bYghébe mercury before b8iAgYfétdrHdd &0 dhBeGhenth SowdkV ENirgON
resi des broadl

Fotary kil nBfiseaoneh GiAsiee fehavalimele SUNRE bihe' g8 o Whingatn

mat erlifal and &héi ackd cangtitdensi dh She ofixgfy|somuwbdernhydrochloric acid
is added. The second scrubber is maintained alkaline by the
addition of lime and the sludge returned to the process as
waste unless the sulphur level in the process becomes extreme
in which case gypsum is removed before returning the sludge.

15 The cleaned gas stream is finally exhausted through the

heat exchanger to the stack.

Apparatus and methods in accordance with the above
embodiment confers several advantages. Firstly incoming
wastes do not have to be treated separately. They can be

20 mixed, in general, with other wastes before treatment. This
has the advantage of smoothing out variations in waste
characteristics and greatly reducing the complexity of the
storage areas and tank farms normally associated with toxic
and hazardous waste treatment facilities. In most

25 conventional plants mixing is not desirable as any reactions,
particularly polymerization, which form pasty or solid
sludges cause great handling difficulties in the further

treatment.
However the greatest advantage of the process is the
30 ability to recycle all further waste streams generated in the

. facility. With conventional high temperature incineration
nearly all volatile heavy metals as well as considerable
quantities of heavy metal contaminated dust are extracted
from the flue gas in the scrubber system. There is nowhere

35 for these highly leachable and toxic materials to go in



material selected to permt firing wthout aggloneration at | east

1200C,; - heat exchange neans adapted to cool flue gases from
sai d kKiln with recovery of heat val ues; 30 particul ate
removi ng neans for said flue gas, and sequential wet acid and
al kali flue gas scrubbi ng neans. In order that this invention
my be rmrévﬁgé'é{msﬁ understood and put into pract PEXAVRIROILS ¢
will be described with reference to the acconpanyi ng draw ngs 35
wher ei n: - WO 97/ 17573

PCT/ AU9/ 00716 4 10

FIG 1 Illustrates kiln apparatus suitabt® for use in

conj uncti on drveritiendB! 2ds: PEiddCard & ey 48 PBbi11sed with FI G 2
is a flow chart of a waste grfce SfJF]rn"ﬁ cord wth the

nce
present i nv&IRAGH angdysgoure ian £5 §?’§Yf PER ERated ofn ATyRR ands
scrubbi ng prmodsissl in geologicallyrstmiele rfdrmatiohbkoils old tdknes esani

i nvention. pany cases evéh H\%ufééﬂi@él £ éh@vgﬁ?.ﬁof'si@cg):ﬁ?.eeﬁgf‘. kiln 10,

havi ng an _upper .expanded portion 11, an ower a cylindrical

por t¥on leachable and has to be similarly treated. Both methods are
environmentally dubious as any destruction of the containment
by mechanical or chemical attack will release the toxic
materials. The resultant materizls are highly leachable. As
a result the sites where these materials are dumped must be

10 maintained under constant surveillance, a huge ongoing cost

and risk.

It will of course be realized that while the above has
been given by way of illustrative example of this invention,
all such and other modifications and variations thereto as

15 would be apparent to persons skilled in the art are deemed to
fall within the broad scope and ambit of this invention as
defined in the claims appended hereto.



12. The kiln 10 is nmounted for rotation at bearings 14, 10 I ncl udi ng
end thrust bearing 15.--- The bearings-transnit Kiln | oads to a
supporting frane 16. grer end of the kiln 10 is provided

with a closure Bﬂm & ed with an injection |ance 18 for
l'i qui d/ gas g 9717573 CONMbDU “Hm inlet chute 20 fopckRA%96007IE
pelletized 1 maste I nlet chute 20 receives pellets
froma pell et pre- heater 21, including a pre-heating screen 22 and
a fines collection 23. The pre-heater 21 is fed froma pellet
storage bin 24. The |l ance 18 receives |iqsi d/ gas waste and/ or fuel
fromtank 25 by a fuel line 26 and is supplied by 20 air line 27 with
preheat ed ai €LAIMS . At the lower end of the kiln 10 is bl anking

pl at e 30, perforated by flue gas conduit 31 which conveys hot flue

gas xrts t he boi.l a a stack
33, whereby he f Lﬂ?iﬁé?F %2§5ﬁ9§93§§ a ?ﬁuﬂ?te§éPgbﬁﬁ?lﬁé§"9 they g
preci pi tat orstepemfy~ 34, to be vented to t he at nosphere t hr ough

vent 35. Hot incimw%w%etaahﬁeﬂﬂ L Fi2dble bindedd 36 L0 pass
onto the perforated ,etal, con A bl ower 40 draws air

i Rixlre;
t hrough the netal gtiging & h@ * hot waste material. Pressurized
hot air fromthe ¢thating ahe3pellets withon\epating gowpniising 44l to t he

pre-heater 2lapiidedry materia@oﬁéléét&i wepetmtam@ﬁgnsfw'ﬂe%ée the

burner 18 via | at1 I"'es expressed

fromthe peI?%?§tTﬁF*§ﬁ§y§@P%éﬁ“fzpei{gt aggﬂQ?qqﬁilaPreE??y‘t%PHRﬂ?qﬂI n by a
bl ower 45 t hmatepial |for sadd refragtoryddind onal inpetus is given to the

di scharge of fluefiring said coated pellets in a rotary kiln.

2. A method of treatment according to Claim 1, wherein the
waste material includes solid, ligquid or mixed waste product
selected from sewage sludges, oil sludges, common garbage or
liguid toxic metal wastes, and including mixtures of waste
materials.

3. A method of treatment according to Claim 2, wherein said
waste material has sufficient solid content and/or solids are
added such that the mixture of the waste with the binder
material is of a consistency suitable for pelletizing.

4. A method of treatment according to Claim 3, wherein the
waste material has a combustible content and/or combustible
materials are added to the mixture before firing such that
the energy demand of the firxring process is diminished.

5. A method of treatment according to Claim 1, wherein the
pH of the pelletized mixture is adjusted to the alkaline
range.

6. A method of treatment according to Claim 5, wherein the
waste comprises a mixture of galvanic sludge and toxic ligquid
waste formulated to a pelletizable material of composition,

|
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12 . gasses by the provision of flue gas bl ower 47.

The Figure 2 illustrates th ggr qgﬁ§§dof an enbodi ment of

the present invention, mher t he waste is taken,

anal yzed and checked agai nst |mﬁm anal yzed sanpl e fromthe
wast e pr od W@#7/x?873ensure its nt|C|ty It i sPeHRPPIRT 8aded and
assigned to a nom nat ed storage tank or bin

Materials with calorific value which can be direct fired in the
kiln are punped through | ances directly hgto the kiln 10 wher e t hey
burn and are destroyed in the high tenpefature gases, usually at

t enperature Q% OQleerr] C. Ot her waste materials are punped or
conveyed to%? e n1§é$ %%ere thez are bl ended wi th absorbent and
earthen naterial $5 and0% te; necessary, further water and ot her
materials to produce m%lS of anrabgirbént delpeted! €romnl sawdusdtiand

enbodi ment of conposition Ihe range of 15-50% by wei ght waste,
5-12% absor bent (generaf? Sawdust or ol d newspaper), 0-15* ot her
mat eri al 4Q ge$d%a| |y FRA¥7and ol d gl ass), and 40-60% cl ay.

Lime is used to aont n®s t he phiiraliltzeér selviidd firbmaodl or a mExtdd | y

al kaline state as well as to g g%+$ 5§§Héfggs, and fIX§?£§n%§entgjtﬁ?d

characteristics of the finisheé X1 N
material is extrRled 33k ough ¥ageE consi sting of approximately
10mm di anet er hol es and t he resul tant extruded material cut off at

about 15mm |engthy 40,839 or +rbQEHLAE! d&dSraind &P B1athS 62" en&fE Sl ¢

bal | clay, about
waste is formulated to a pelletizable material of

composition, by weight, of:

Waste 46%
Sawdust 9%
Clay 1%
Ca(OH),/BaS0, 4%

8. A method of treatment according to Claim 1, wherein the
refractory coating is selected from high aluminium silicate
content refractory clays, china clays, and aluminium
silicate.

9. A method of treatment according to Claim 8, wherein the
support material is selected from hydrated silicates, organic
resin binders, and ball clays.

10. A method of treatment according to claim 9, wherein a
two stage pellet coating process is used wherein a ball clay
is used to coat the pellet first to act as a contact binder
for a china clay refractory material applied thereafter.

11. A method of treatment according to Claim 10, wherein the
pellets are tumbled or rolled after coating to produce a
smooth surface.

IIIIlIIl 0T llll




10-20[err], in a dusting drumto uniformy coat them and round

themslightly after which they are screened to reane excess cl ay.
They next pass through a sectus they are
coated with china clay. 30 oated pellets are passed to a
predrier ang, d836837 er are passed tp¢Epagdeobe kil n
where any toxicC or azar ous em ssions are destroyed.

A two stage pellet coating process is used as the refractory chi na
clay has a tendency to separate fromthe 35 pel | et during processing.
Sticky ball clay is used to coat 17 WO 97/17573

PC/ AU96/ 00716 t he
pellet first 1R aétme§h@#tﬁﬁuﬁﬁeﬂﬁwﬁnﬁh@fcﬂﬁﬁﬁeCWQSBrAN%|4ﬂ°1“ding thee
wastes this istepgt ofecessary as the pellet has the ability to bind

the china clay r%}.?%etrb%lqaﬁ)%%gmaterial Wilggaiug as well as spillage

are recycl ed back eaving d resi dues.
Once the pell ets bekdebbeing dhecaimtoyesnter the rotary kil n where

they are subject ggatengpesd lﬁéiié%% %ZQQ[EFE$£3ééglomeratinﬁnhﬁteghéf causes
the volatile cggg%egn£s t 0 b ring w?%hout agglomeration;
firing said coated pellets at least 1200°C in a rotary
kiln; '
cooling flue gases from sald kiln with recovery of heat
values;
removing particulates from said cooled flue gas:;
sequentially wet acid and alkali scrubbing said cooled
flue gas, and
recycling scrubber sludges to said mixing step.

i3. A method of treatment according to Claim 12, wherein
said flue gases are cooled by a gas to air heat exchanger and
wherein the heated air is passed tc the kiln,

14. A method of treatment according to Claim 12, wherein
said flue gases are cooled by racovery of heat into a boiler,
followed by %uenching.

15. A method of treatment according to Claim 12, wherein
sludge from said acid scrubbing step is neutralised and
further treated to remove condensable metals, the treated
sludge being returned to one or the other of the mixing
process or to the guench process.

16. A method of treatment according to Claim 12, wherein
said alkali scrubbing step is maintained in the alkaline
range by addition of a mineral alkalli selected from an alkali
or alkaline earth metal hydroxide.

17. A method of treatment according to Claim 16, wherein the

T SHEET AS OEEN | TR O

REPLAGED




organic material is destroyed in the high tenperature gases 10 whi | e
any heavy netals or dust which escape pass out of the kiln in the

exhaust gases. The speed with T3 pass through the
Kiln is controlled by the rotati ﬂ of the kiln and this is
set to a!lowthe_{ ellets tinme t rly sinter and formthe

ceram c inn ial in which 15 nmost of the heavyP bound.
The coating stops the pellets sticking together or to the walls of
the kiln. The pellets exit the kiln after approxi mately 20

m nutes, are cooled wth conbustion air ggd screened to renove
fines. The fines are recircul ated back t0 the pellet 20 m xi ng while
the good peldnisfl 0xdrabbed 2g§CtAuatéd "D fidive a i (£ being
sold as inert i‘i%\/\ei ght agargggte. %,e ccumu%%£ﬁ| saglré’?l rrcgnt,
the flue gas®s 3fg IYREUR; PRTore recycling he.studoetRkhe a waste
heat boi |l er ®kxing tsrepreating in a nmultistage scrubbing system
illustrated in FIG 3. It 25 shoul d be noted that although this is the,
preferred system for the first commercial plant any conventi onal

hi gh fé't eSS PFOCPFELNG RPRITANHS JRSIUGIRGAAI ch neets the | ocal
gover nnent requi netarys kidol sedns uadapted for firing pebléte coMpraBimgowWn

the flue gaSeiedd Giliciaa408hE BoBindlk, condll LAknth ABRUUdRiceddiial Pass
t hrough a cyclone where the ["ar ger particles are FEnoved. e
exhaust gasé%a%ﬁ’%"?lursé@fzted to perpif %'r;aﬁi&&ﬁ&tlee?m@w% afuench

tower by watlastnd2005C; residual fromthe wet scrubber. A smal |
amount of activatiggy hangeCAGERE ddadiedd @doi MY e S i eavy
netals, dio i.ﬂf 35 exe S‘nﬁ“'t he like and the flue gasepgégee%%%#ofgﬁga
fabric fil téfl n with recovery o heat values:;

particulate removing means for said flue gas, and
sequential wet acid and alkali flue gas scrubbing means.

Ll
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13 . to renove snmall particulate matter. Al of the renoved dust
streans are recycled to the process as waste. The gases from
the filter pass through a gas heat exchanger followed by an acid
and al kal i wed gpfsebiobi ng 5 SYTFF?‘ In the former cﬂéﬂr' gd heavy
netals are renove whil e the I'alter renoves sul phur™ e sl'udge
fromthe acid scrubber is_neutralised with linme and further treated
to remove nercury bef b being freturned to the quencfgtower. |f
not enough chlorine is ava;%ﬁgEi in thg flue gag to mai fial 0 t he
acid conditions in the fir scfubber Hydf®chlodj c acid s added.
The second scrubber -i s maiwt ai ngd—at&=at]i n F n of line
and.the sludge returned to the grocess {as waste u s the sul phur
| evel in the process becones extlrene i ' psumis
renmoved before returning the slydge. 1 dlgas| streamis
finally exhausted through the eat(éxdhangergxo t stack
Appar atus and nmethods in accordance with tgp abgve 9 ment
confers several advantages. Figstly incom ng o0 npt have to
be treated separately. They cen be 20 m xe ' e , W th ot her
wastes before treatnment. This has the_ady &g out
variations in waste characteristics aned r gf t @
conplexity of the storage areas and tank/fggr Il 1]} |Associ at ed
wth toxic and hazardous waste treatnmen@ i 1 IgRN IR host 25
conventional plants mxing is not desirable as anyfre {*5\\
particularly polynerization, which form pasty or ' i Ns] udges
cause great handling difficulties in the fyyther :
- :
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treat ment. However the greatest advantage of the process is
the 30 - ability to recycle all further waste streans generated in the
facility. Wth conventional high tenperature incineration nearly
all volatile heavy netals as well as considerable guantities of
heavy net al Janat ed dust are extracted fromf,@ﬁ ;Gf;ﬁ, as in

t he scrubber\ﬁg%ﬁ?% There i s nowhere 35 for these hig ‘I‘{i ea!ghabl e
and toxic materials to go in WD 97/ 17573

PCT/ AU96/ OO716 14

conventional facilities and so they arzl{v?bi lised with cement and
secure land filled or they are seal ed uns and buried in
geologically stable-formations in old mnes. In many cases even the
reskdue fromthe kiln is toxic and 5 | eachabl e and has to be
simlarly treated. Both nethods are environment al | y dubi ous as any

destruction of the cc"t%ﬁ.nnt by mechraa\\ea\-' or chem cal attack
r

will release the toxi i‘;ives materi als. The jreatktlant naterials are

hi ghly | eachabl e. As aresult the sit wherfe these materials are

dunped nust el i nt ai - r constant| survel e, .a _huge
) Liquig Petro
0Ngol Ng COStwastes wastes Wastes wastes
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and ri sk. It will of course be realized that while the above

has . been given by way of illustrative exanple of this invention,
all such and other nodifications and variations thereto as 15 woul d be
apparent to persons skilled in the art are deened to fall within
the broad scope and anbit of this invention as defl bdtid e
clai s appeW@IF &P et 0. [ ERR] %@rﬂﬁgsfh l(¥15
CLAIMS 1. A nmethod of treatnment of waste material including the steps
of : - m xi ng the waste material with a firable binder; pel l etizing
the m xture; coating the pellets w rygcont act binder coating
sel ected fromhydrated silicates, organi™/r&sin binders and ball clays, and
a refractory coating selected fromhigh alum niumsilicate content
refractory clays, china clays and alum niumsilicate, and firing said
coated pgrfers 1Tn a rotaky kiln. 2. A nmethod gf treatnent according to
Caimi1, [wherein the s ~ 3 g5
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waste materlal I ncl U(. solid,” liquid or m xed waste(’aduct -$el eCted fr@ﬁ’\
sewage sl udges, oil sludges, conmmon garbage or |iquid*toxrc: it al wast es,
@nd including mxtures of waste materials. 3. A nethod of treatnent
according to Claim?2, wherein said masti material has sufficient solid
content and/or solids are added such th&P the nixture of the waste with the
bi nder nabgd Is of a consistency suitable for pelletizing. 4. A

nmet hod of ment according to Caim3, wherein the waste material has a
conmbusti bl e content and/or conbustible materials are added to the m xture

before finping %U‘idétiﬁlﬂé &éﬁ%ﬁ@é@h@%ﬁa%ﬁe trﬁ@téﬂéﬂ%ﬁé?ﬁéﬁﬁg' £he

di m ni shed. A nethod of treatnent according to Caiml erein the
pH of thesﬁ€¥¥%ﬁazéﬁ m xture is adjusted to the al kaline range. 6. A

met hod of treatnfiaﬁtngaqs}fé didkd Qnr—ft'é’d‘iﬁﬁ witier2i fitdel @cbiAdeespri ses a
m xture of galvaq ,élud e g nd toxic liquid
AVENDED SHEET izing the mix Urei pea/ AU [ ERR]

. coating the pellets with a contact binder coating

selected from hydrated silicates, organic resin binders and
ball clays, and a refractory coating selected from high
aluminium silléate content refractory clays, china clays and
aluminium silicate, and

firing said coated pellets in a rotary kiln.

2, A method of treatment according to Claim 1, wherein the
waste material includes solid, liquid or mixed waste product
selected from sewage sludges, 0il sludges, common garbage or
liquid toxic metal wastes, and including mixtures of waste

materials.

3. A method of treatment according to Claim 2, wherein said
waste material has sufficient solid content and/or solids are
added such that the mixture of the waste with the binder
material is of a consistency suitable for pelletizing.

4. A method of treatment according to Claim 3, wherein the
waste material has a combustible content and/or combustible
materials are added to the mixture before firing such that
the energy demand of the firing process is diminished.

5. A method of treatment according to Claim 1, wherein the
pH of the pelletized mixture is adjusted to the alkaline
range.

6. A method of treatment according to Claim 5, wherein the
waste comprises a mixture of galvanic sludge and toxic liquid

W51 spiger R, ) DO
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waste fornulated to a peIIetlzabIe naterlal of conpo h'd'n by melght of :

I5 -.50% wast e; 5 - 12% of an absorbent sel ected from sawdust
and newspaper ; 40 - 60% cl ay; o - 15%

al kal i ni zer selected fromone or a nixtdbe of linme, old
gl ass, and fIUX|ng ents, and o - 15% wat er A net hod of
tr eat nent Y2S&& & “a(?tﬁdalfrﬁ & BRfdsdiiratle material rof rﬁ:FP‘%E%%iHP%r
pelletlzahbew@mguﬁzﬂoﬂﬁ conposition, by weight, of: Wast e

46% Sawdu 9% c ay 1%

Ca( OH) 2/ BaSO4 s - Zﬁ%% . "RSK%’hod of treatment accordi ng to Caiml,
wherei n the pel I%ets 1&% tumﬂfe@mrabs;iﬂmmfs@em|fm;pmosw@dateaadsnoot h
surf ace.

newspaper;
40 - 60% clay;
0 - 15% alkalinizer selected from one or a mixture

of lime, old glass, and fluxing agents, and
0 - 15% water

7. A method of treatment according to Claim 6, wherein the
waste is formulated to a pelletizable material of
composition, by weight, of:

Waste 46%
Sawdust . 9%
Clay 1%
Ca(OH),/BaS0y 4%

8. A method of treatment according to Claim 1, wherein the
pellets are tumbled or rolled after coating to produce a
smooth surface.

g. A method of treatment of waste material including the
steps of:-

mixing the waste material with binder:;

pelletizing the mixture;

coating the pellets with a contact binder coating
selected from hydrated silicates, organic resin binders and
ball clays, and a refractory coating selected from high
aluminium silicate content refractory clays, china clays and
aluminium silicate, and

firing said coated pellets at least 1200°C in a rotary
kiln;

cooling flue gases from said kiln with recovery of heat
values:;

N ||II|II| IIIIII IIIII IIIII lI IIII
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9. A nethod of trea‘ent of waste material includi nﬁ’}b&ﬂsf@ep ~0f, = ’

m xing the waste material w th binder; pel | eti zi ng'#hé& ﬁ1xtufeﬁ R Ly

coating the pellets with a contact bi nder coating selected from hydrated
silicates, organic resin binders and ball clays, and a refractory coating
sel ected from hi gh aluniniumsilicate cbhtent refractory clays, china clays

and alum niumsilicate, and i sai d .coat ed Iets at | east
1200[ERR] C i n RePQVAPg PPFE‘EJCUlateéoffi%ﬂb Cé’é’?&élo ¥ kiln with

recovery of hegequentdally wet acid and alkali scrubbing said dgoled

renovi ng rticulates fromsaid cooled flue gas; sequentially wet acid
and alkalgiggrgﬁﬁ'ng gald cooled flue gas, and recycling scrubber

sl udges to sai decyxiliggssepubbex) sladgsshdw faid auiding sk*Vrding to daim
9, wherein said flue gases are cooled by a gas to air heat exchanger and

wherein the heated air_is passed to the kiln
10. A method of treatment accordlng to Claim 9, wherein said

. flue gases are cooled by a gas to air heat exchanger and
wherein the heated air is passed to the kiln.

11. A method of treatment according to Claim 9, wherein said
flue gases are cooled by recovery of heat into a boiler,
followed by gquenching.

12. A method of treatment according to Claim 9, wherein
sludge from said acid scrubbing step is neutralised and
further treated to remove condensable metals, the treated
sludge being returned to one or the other of the mixing

process or to the quench process.

13. A method of treatment according to Claim 9, wherein said
alkali scrubbing step is maintained in the alkaline range by
addition of a mineral alkali selected from an alkali or

alkaline earth metal hydroxide.

14. A method of treatment according to Claim 13, wherein the
alkali scrubber is treated to remove accumulative sulphuric
acid salts as gypsum before recycling the sludge to the
mixing step.

15. Waste processing apparatus including:-

rotary kiln means adapted for firing pellets comprising
waste material and a binder, coated with a non agglomerating
material selected to permit firing without agglomeration at
least 1200°C;

heat exchange means adapted to cool flue gases from said

S a1
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11. A met hod of treat.nt according to daim?9, whe said flue gases are
cooled by recovery of heat into a boiler, followed byggyﬁ?Chrﬁp 1R 120 AT
nethod of treatnent according to Claim9, wherein sludge fromsaid acid"

scrubbing step is neutralised and furthg@ treated to renove condensabl e

netals, the treated sludge being return to one or the other of the m xing
process or 1fht$§%ﬁ]cé5¢x§¥fQ§§$h A net hod of treatnent according to

Claim9, ereln sai scrdﬁ%lng s?e% is maintained in the al kaline
range by addit iRariiculate cremoving | nearns efordsaidntineapghsal,i amd al kal i ne

earth netal hydaynidifeial Met AadBd Nofla 0Of1ka £ BROE 860 emgb& C'n%a'ﬂsl?’

wherein the alkall scrubber is treated to renove ac atlve s uric
acid salts as gypsum before recycling the sludge to the m Xi ng step. 15.
WAst e processing apparatus including:- rotary kiln neans adapted for

firing pellets conprising waste material and a binder, coated with a non
agglonerating material selected to permt firing wthout aggl oneration at

| east 1200[err]C heat exchange nmeans adapted to cool flue gases from
sai d
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18 Kkiln with recovery of heat val ues;

sai‘'d flue gas,

neans.

OO OT -

particul ate remy'gg means for
ue

and sequential wet acid and al kali fl as scrubbing
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. Them is provided a method of waste treatment comprising mixing waste material with a binder, pelictizing the mixwre and kila
incineration (10} of the pellets to ceramify same, with processing of the fluc gases. The pH of the waste mix is maintained alkaline.
Pelletized material is coated with ball clay to 10-20 % by weight, and then with china clay, prior to firing. The high temperamure fluc gases
and entrained heavy metals or dust exhausting the kiln (10) are directed through a multistage scrubbing system (34) including waste heat
recovery boiler (32), particulate recovery and recycling, and a quench tower (34). Volatiles are adsorbed prior to the gas passing throngh
an alkali wet scrubbing (34) to remove chlorine compounds and heavy metals, and sulphur compounds, respectively, The sludge from the
acid scrubber is neutralised and further treated to remove mercury. The alkali scrubber (34) is maintained alkaline. Sulphur is precipitated
out and recovered as gypsum. Treated sindges are retumed to the process.




