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DECONGESTI NG A WASTE CONVERTI NG APPARATUS Techni cal Field The present
invention relates to an apparatus for the conversion of waste, including

t he procesg| oy eatment or disposal of waste. In partigular. the present
i nvention ?"grb%lzf%%t ed to a system and nethod for deconge@ﬂ%l‘}g&bfur nace in
a plasma torch based waste processing pglant. Background The processing of
wast e i ncl udi ngéglé&i, i pal _waste, nedical waste, toxic and radioactive

wast e by neans METHON FOR DECONEESFING A'WASEE wel |
known. Referring to Figure §o] prior art plasma-based processing
plant (1) conprises a proceigpmnm@WE&%I ly inthe formof a
vertical shaft, in which typically solid, and also mxed (i.e., generally,
solid plus Teaphidappsijer semliquid), waste (20) is introduced at the

upper end thereof via a waste inlet nmeans conprising an air |ock
arrangerrentTh(3 0). One or a plurality of plasma torches (40) at the | ower
end of the Thharbeent (it0¢ntiwatrelatdaetoC oh WPk QN er
(10), converting the waste into gases ?Eat ar g@i%&;ﬁ%ﬁé 8$1f Sgi%éhﬁ Ut | et
(50), and alnlcl\tfgna thegree¢ssing, 3B9atiteypioe adisposabldfenasis! & HaanslIgr f‘blfeag)
which is periodically or . continuously collected at the | ower end of the
chanber (10§73 FE8BHOBI s direepd toxh diysteny aniduimtthedidor alecehgesting/@en or
steam (70) (pe- pr oli\%deg ?Fé'b thﬁ | ower end.of the chanber (10) to convert
carbon, prottieddy Pri PRemaPHdeRased vaste Brasssiing Miaitte, into useful gases
such as COand H,,, for exanple. A simlar arrangenent for dealing wth
solid waste is described in 1 4 MAR 2005

Background

‘The processing of waste including municipal waste, medical waste, toxic and
radioactive waste by means of plasma-torch based waste processing plants is
well known. Referring to Figure 1, a typical prior art plasma-based
processing plant (1) comprises a processing chamber (10) typically in the
form of a vertical shaft, in which typically solid, and also mixed (i.e.,
generally, solid plus liquid and/or semiliquid), waste (20) is introduced at the
upper end thereof via a waste inlet means comprising an air lock arrangement
(30). One or a plurality of plasma torches (40) at the lower end of the
chamber (10) heats the column (35) of waste in the chamber (10), converting
the waste into gases that are channeled off via outlet (50), and a liquid
material (38) (typically molten metals and/or slag) which is periodically or
continuously collected at the lower end of the chamber (10) via reservoir
(60). Oxidising fluid, such as air, oxygen or steam (70) may be provided at
the lower end of the chamber (10) to convert carbon, produced in the
processing of organic waste, into useful gases such as CO and H,, for

example. A similar arrangement for dealing with solid waste is described in

S
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i ncorporated herein by reference thereto. Two problens are conmmonly
encountered that prevent snmooth operation of such processing plants or
furnaces: ocessed solid deposition. (b) Bridgin t terial

may corrpri‘gg)ozr{?rgl%rdifferent subst ances, sonme of which rrgPSICT g‘\'}@g‘ggry hi gh
nelting tenperatures. Such substances y include, for exanple, refractory
bricks, some types. of rocks and stone$, and al so al um nium oxi de (A1203).

Fur t her mor &JS t)p431860 theryontenes 08TWicH REOHBkBordha hageiad Wy gé@%ﬁéﬁy ni um
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. content, and the al um nium nmay be oxidised to "alum nium oxid hot

oxi di si ng Remsto.provi ded at the | ower end of the chanber (10). The nelting

tenperature for alum nium oxide is about 2050C, and the nelting point for

ot her oxi dels t hat. may al so be f?und or formed wthin the waste colum (35)
r

include fo Vé‘?(é’i%}l’]@“éb% copmmly sncoweigrrs theh preveet gmpoll operdtiahonfft 2630C

for calciu I ) 1....HO er, the tenperature at the | ower end of the
chanber (1%%??@9%%%31?@3 qvﬁ'ﬁ(i‘e@eﬁéterial (38) is in the order of between
about- 1500C and about 1650C. Thus, unprocessed solid deposition occurs

when cert ai(a) tWﬁ‘ﬁrd@EsseﬁC&ldlﬂ Rid}aving a high nelting tenperature, or
when sonme substances are transforned into oxides having a high nelting

tenperature, rather than |iquefy persist in a solid state during the
normal opeil(B} i dridginghe furnace. The deposition of such solids at the
| ower end of the chanber (10) |l eads to blockage thereat, preventing

Fecorvoi ¢ (BEN Tt Redycaraetisn Ty GiHeTarg bSO GorsAE WP oy
occur whenyphe Vér?cﬂﬁgilf Xn&ftinrgrolcetrr?ﬂer%trgsr.i Blich Stk Joes el%ay include, for
example, refractory bricks, some types of rocks and stones, and also
aluminium oxide (Al,Os). Furthermore, the waste may also contain products
having a high aluminium content, and the aluminium may be oxidised to
aluminium oxide by the hot oxidising means provided at the lower end of the
chamber (10). The melting temperature for aluminium oxide is about 2050°C,
and the melting point for other oxides that may also be found or formed
within the waste column (35) include for example about 2825°C for
Magnesium oxide (MgO), and about 2630°C for calcium oxide (CaQ).
However, the temperature at the lower end of the chamber (10), i.e., of the
liquid material (38) is in the order of between about 1500°C and about
1650°C. Thus, unprocessed solid deposition occurs when certain types of
solid waste having a high melting temperature, or when some substances are
transformed into oxides having a high melting temperature, rather than
liquefy persist in a solid state during the normal operation of the furnace. The
| deposition of such solids at the lower end of the chamber (10) leads to
blockage thereat, preventing run-off of liquid material (38} (typically molten
metals and/or slag) to reservoir (60), as illustrated at (C) in Figure 1. The

same problem may occur when the viscosity of molten material is increased
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Its conposition. Thus, while this problem does not directly affect the
feed rate of the waste through chanber (10), the flowrate of the liquid
material ( be drastically reduced or stopped, whj indirectly
results i n%%%e%éduction in the flowrate of refuse thr%ﬁﬂ“‘"{}?"ﬁ%’ chanber
(10). In the art, such "unprocessed solids" need to be treated wth

fl uxi ng agent, which enable the solids 20 dissolve therein, formng

sol uti ons wkih; @r@tj,i I Al Li i.on_t erature.and of | ower
vi scosity \tN?\%%lftihe un%ﬁ%éﬁ%sagégénﬁ ?Igé%rr!édfl ﬁéﬁ} Ophﬁltﬂﬁ@’ [ [ﬁ g prpllemy
resul ting sabed honsdiréeidy 8 r | ower part
of chanbgr (10) in trhetg;lorﬂeng%g%#%é?%%ceﬁ%gﬁﬁan@&# E@)( &Eb)p

and Al uni ni towOritdef(th, [RRlid enateriab(38Y 8lat by akastdhny readied Gy%@% ting
points. However, if mxed together with quartz (SiliCTon Oxide | d) I n
appr opr i at eWidpiditestly resulss in SHm2 red6etion Gathe fld% 2H8ofALRRR thrddely 5% )
t he resultiﬁ%g%xt re f)ofi)gggs to melt at about 1165C, and liquid droplets
begin to fo ammBefu {104 5p cthe \aut, ctichs "wipmocessediisolids': needyter la¢ wreatecange

exi sting at_khe wer end of.the chanber (1Q). Simlarly, while the
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vi scosity ofistbdty lthgui ' 3&)i; . - of .t her eof .
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smal | quant feshiing sdlotions ateosubisaquentiy aiglioioardoreaeo MR BhS tef 10%3 ;Hﬁ?/i ng
the effect 8} | owering. the viscosity of the m xture. Unprocessed “solids

may be di ssof ¢&amber (§Qundhe gicamal mammeroRonexample, &altiyn Oxide (Ca®)] i qui d
sl ag conpri se ny di fferent .  c ounds in a dissaociated . state, enabling
many diff er@?‘n‘f Aga C¥ide (AL,O3 each have relatively high individual melting
points. However, if mixed together with quartz (Silicon Oxide (510,)) in
appropriate proportions (e.g., SiO, - 62%, Ca0 - 23.25%, ALQ; - 14.75% )
the resulting mixture begins to melt at about 1165°C, and liquid droplets
begin to form at about 1450°C, which is well within the temperature range
existing at the lower end of the chamber (10). Similarly, while the existence
of quartz (SiO2) or Aluminium Oxide (Al,O; ) each increase viscosity and
thus decrease the fluidity of liquid material (38), the addition of fluxing
agents such as Ca0O, MgO, MnO, FeOQ serve to decrease viscosity of the
liquid material (38) and thus to promote run-off thereof. In some cases,
Aluminium Oxide can act as a fluxing agent, the addition of small quantities
thereof to slag containing large amounts of CaO having the effect of lowering
the viscosity of the mixture. Unprocessed solids may be dissolved in liquid
slag if in contact therewith, since the liquid slag comprises many different
compounds in a dissociated state, enabling many different crystal
compositions to be formed at different temperatures. The dissolving process

is accelerated if the viscosity and surface tension of the melt are low, and

these parameters will depend on the composition of the solids as well as of




conpositions to be forned at different tenperatures. The dissol vin§ 4p0ce8s
Is accelerated if the viscosity and surface tension of the nelt are.l ow,
and these paranmeters will depend on the conposition of the solids as well
as of .14 '\(19‘80%9)9 WO 02/ 29322 PCTI I LOL/ 00905 4 the nel t%cﬁ'ﬂﬂg n the

t e

tenperature o e nmelt. It is also known that raising t Perature of

the slag al so serves to reduce its visgosity. In the prior art, if and when
it is determined that solid depositionThas occurred, fluxing agents are

t hen provi deel mt,tmsl onphetanpératite of Haebeslt. (199 alsotitRivetilay rH@{P{gmé’ ) at
e

the waste inlet nmeans of the apparatus, which is sonewhat In tive
since the AguRemturn el the shag slsbacresiio vedice fevigookiey. col umm of refuse, or
at | east pass together with the refuse to the |ower part of the chanber,
whi ch takeﬁ a.,lot .of time. If t%gre. IS %Iéso bridging within the chanber
(10), the FPuBENGrRGefits k2ol NER Hpisi determined dhebisplid, depnsitiomshashe
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(6] ma ra

products and the torch, within a reaction zon e berng

treated. Japhiesefpafise; or Bulsasicpdst sogdther with R rEE@RYS BBJowWRr RrtQF9I645
each descri be rtical ., nmelting furnace which is externally bulged to

forma conﬁ%ﬁﬁ%‘%‘ pavaich takes ebloterfatimen df doerei isualss brimping Wisgastle and
descr i beo. SHRRDPE L Fh e Ayiig finnlS PAmaH e Eplecs e csou dscanid Giustbe i 1
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of the auxblidging destroyed manually, before the solids can be accessed. OF course, by

then all of the slag at the lower end of the chamber (10) has also solidified.

French Patent No. 2,708,217 describes a plasma-torch based system in which
the plasma arc is permanently submerged between the liquid products and the
torch, within a reaction zone of the material being treated. Japanese Patent
Publication Nos. JP 10 110917 and JP 10 089645 each describe a vertical
- melting furnace which is externally bulged to form a combustion space,
thereby enabling continuous waste disposal and for the prevention of
bridging. Japanese Patent Application No.05346218 describes a waste
melting furnace in which a waste feed device, and air feed pipe and an
auxiliary fuel feed device are provi}ied to monitor and control melting
conditions of the waste in order to minimise consumption of the auxiliary
fuel. US 4,831,944 describes another type of furnace wherein the plasma jets
are inclined with respect to the corresponding radius of the column.
US 4,848,250 is directed to an apparatus and method for converting refuse to

thermal energy, metal and slag devoid of particulate material. However, none




fuel. US 4,831,944 descri bes another type of furnace wherein the p+g§ﬂ§%#
~jets are inclined wwth respect to the correspondi ng radi us of the s
US 4,848,250 is directed to an apparatus and nmethod for converting refuse
to thermaly£nghPy. netal and slag devoid of particulate naterial. However,
none 1 4 MAR 2005 WD 02/29322 PCT/1L01/0090 5 of these TefeltHe®s are
directed to the probl em of unprocessed _solids deposition, nor do they
provide a solution therefore, less so in the manner of the present

i nvention. dhehbsd dgfarenqdaenenediestis®! @t @ge 1908k 06 qgﬁj c as a
result of the passage of solid materi al thr%&gh a cﬁan éf)@%%%ﬁ §a¢sﬁ®ne

chanber ( 10§epasiiéon, praobietheyeproyiden sbktioaxiesstord, dessvitcih S@Magier be
solids liquefy. Many organic materials that nay be found in the waste

col urm ( 35)§HRIEsgs 1IBVeHi®her of transformations during processing in the
chanber (10). These transformations include, as a function of increasing

t t ' duct the f ti f liquid d
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waste may be found at the upper.end of the waste colum rgani c

materi al s adrgavimmmterdalst that maayc bel foaﬂndthlethetmatsmﬂcendn@f(3tsb1%n\ae%& acol um

(35), and to bitun?n in a central portion of the waste colum (35). During
t he bit uni iabPLRT frasfesnationshdupngapiocestingdn thevehahber ¢t@F These

bi t um ni sedtrvva e my coal ﬁ.\s eto fohlrgea, full or partial bridge blockage in
t he furnaceTaHEORY arg ) 2 Hmefignr ©f1 ingreasiganiemperetuse; stheor nal | y
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bitumen, the evaporation of the pitch and charcoal or coke formation at high
temperatures. These transformations may be occurring simultaneously at
different parts of the furnace due to the temperatﬁre profile in the chamber
(10). Thus, while raw or unprocessed waste may be found at the upper end of
the waste column (35), the organic materials are converted to charcoal at the

bottom end of the waste column (35), and to bitumen in a central portion of

the waste column (35).

During the bituminisation process of the organic waste, several pieces of
bituminised waste may coalesce to form a full or partial bridge blockage in
the furnace, as illustrated at (A) in Figure 1.

Inorganic waste is normally dealt with at the lower, hotter parts of the
chamber (10). Because of the non-homogenous'composition of the waste and
the temperature profile within the chamber (10), some inorganic waste may
melt at higher portions of the chamber (10), and flow downwards, adhering to
other waste and in some cases causing several pieces of waste to adhere to

one another, resulting in a blockage. In fact, the molten waste may adhere to



the tenperature profile within the chamber (10), sone inorgani c ideMaR s
nmelt at higher portions of the chanber (10), and fl ow downwards, adhering
to other waste and in sonme cases causi ng several pieces of waste to adhere
to one angbhgkeszs esulting in a blockage. In fact, the n;&ffﬂgpu te may
adhere to 1 4 MAR 2005 WO 02/29322 PCT/1L01/00905 6 the walls of the
chanber (10) and even crystalise there,.if the wall tenperature is |ower
than the nelting point of the waste, alsso | eading to a bridge-type
phenomenon the t¥lls afthe chamber ((MAnd Arent trgtalivp ehart iPHOFhNFeRRERGERNON MY
occur as a direct result of the passage of solid waste through the furnace
- a bridgel# QB@’EF dhamthe meltngi paint otfdga waait,t gldo deadinggtd B Yriddge-tygrn occur
naturally w,thin the r%tigltstg cglaurm, articular when the refuse is in

gr anul at ed FEGPRTREROD; W) A Y(By)-i n Figure 1. The bridge-type
formati on provides a stable | oad bearing structure for the colum of

refuse, redi | | e lunmm fromthe ¢gentre thereof to
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Patent Application No. 10019221A2 addresses a bridging phenonenon problem

by provi di Pgrcwanpdienche refubeis agradelsted fornhiashilluatrateidna ¢BY ¢6 Figiire t he
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partial bl ockage
a bridging phenomenon within the chamber (10) results in a reduction or total

stoppage of the feed rate of waste through chamber (10).

Japanese Patent Application No. 10019221A2 addresses a bridging
phenomenon problem by providing a number of mechanical devices which
are inserted into the column of refuse from the sides or from the top of the
furnace. These devices provide an external mechanical force to the waste in a
direction towards the inside of the furnace, accomplished by either rotating
members or axially displaceable members. While possibly effective in some
cases, the mechanical devices are subject to a great deal of wear and tear and
to high thermal stresses, and need to be replaced or serviced fairly frequently.
Further, when not needed, the devices actually represent a partial blockage
with respect to the column. The devices are also able to directly apply force
in relatively isolated points within the furnace. Furthermore, incorporation of

such mechanical devices in a furnace made from refractory material is not

straightforward.




with respect to the colum. The devices are also able to di rectly"é’p’éﬁ& 2005
force inrelatively isolated points within the furnace. Furthernore,

i ncorporation of such nmechanical devices in a furnace nade fromrefractory
material is not straightforward. 1 4 MAR 2005 WO 02/29322 PCTI | LD I/00905
7 In orde%%*¥3Ur ess either bridging or solid depositiSTUYHME t he
processing chanber of a plant, the first step is to identify the presence
thereof. This not a sinple matter, and is in fact significantly
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i tsel f may sinpie afdtiect atdés washe sigificanty cobislicmedas mdrmnimetanees s,
provided to the processing chanber may vary trenmendously over any given
time peri od?th&mfﬂictﬁi?- I ncl ude any relative proportions of organic to

i norgani c waste, and any relative proportion of liquids to solids. Wile

: . y Lo fLope nad .
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in the flowrate of waste through the c er and/or so

si nply becassepasitopof ey wapledtseif may alwsaftannbé wies flowthte he | arge ,
guantity of inorganic waste quickly enough. It is not generally possible
to measure the concentration of sone of the inorganic conponents of the

waste - sucHGSORROSHIomd yerslssprovideds fathe eprocgsting sthamber vingyavary
foni toring tremendously over any given time period, and may include any relative
proportions of organic to inorganic waste, and any relative proportion of
liquids to solids. While organic waste is converted into product gases (using
oxygen containing reagents), inorganic waste needs to be melted to a liquid,
whose viscosity will depend on the constitution of the inorganic waste and
the temperature thereof. Thus, if the waste that is fed to the processing
chamber comprises a high proportion of inorganic material, there may be a
decrease in the flow rate of waste through the chamber and/or solid
deposition, simply because the primary plésma torches cannot deal with the
large quantity of inorganic waste quickly enough. It is not generally possible
to measure the concentration of some of the inorganic components of the
waste - such as stones and glass, for example - and usually visual monitoring
of the waste by the plant operators is the only way of providing any estimate
regarding the composition of any batch of waste being fed to the plant. When
it is determined that the waste comprises a high degree of inorganic waste,
then either the waste needs to be diluted with organic waste, or the feed rate

to the processing chamber needs to be reduced.




of the waste by the plant operators is the only way of providing %gymﬁ, 7
estimate regarding the conposition of any batch of waste being fed to tﬂué
plant. When it is determned that the waste conprises a high degree of

I norgani c then either the waste needs to be dil qerﬂ i, P Oorgani c
waste, or \%‘ﬁéi/@gzezd rate to the processing chanber need;g o™ é‘ﬁ@gduced. 14

MAR 2005 WD 02/ 29322 PCU L01/0090-55 8 On the other hand, a different
probl emis encountered when the waste 8corrpri ses high levels of organic
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Thus, the waste flow rate through the processing chamber is not only affected
by the presence of bridging and/or solid deposition, but also by the actual

composition of the waste.

Another indication that there is solid deposition may be provided by an
increase in the level of liquid product within the chamber. However, high
viscosity of inorganic liquids at the lower end of the chamber also results in a
slower rate of flow of liquid product, which in turn leads to a rise in the level
thereof. It is not normally possible to determine whether the cause of a rising
level of liquid produect is solid deposition, or the high viscosity of the liquid
product, or a mixture of the two. In any case, as in the case of solid
deposition, fluxing agents as well as additional p_ower to the chamber may
help to lower the viscosity of the liquid product and thus provide a sojution
when this problem is encountered. Thus, the term "solid deposition” is also
herein taken to include liquid product of relatively high viscosity, at least
sufficient to significantly slow down the flow of liquid product' to the

reservoirs (60).




deposition, fluxing agents as well as additional power to the charfboerMARES
help to lower the viscosity of the liquid product and thus provide a
solution when this problemis encountered. Thus, the term"solid

deposi tion., . o0 herein taken to include liquid product of relatively
hi gh viscogf?é?@%f |l east sufficient to significantly sloW 4% Fhe f1ow of
liquid product to the reservoirs (60). 14 MAR 2005 WD 02/ 29322
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wast e convbe tisnitations of priwtdrededices ahd mhethpdesent i nvention to provide‘a

second systemfor dealing with bridging-type congestion directly in a

pl asma-t or fype r ocessi apparatus. It is another aimof the present
i nvention ﬁg Br WPH%TSG% e g‘h@n'grefsﬁéﬁ iRVENtion | & iRFEVidesishph ea netiemi cal | y

and thus ecg ] rody well as to intain. .1t is anather aim of
the pr esengi B?ﬁ@ggﬁggn&t%ggﬁt%ﬁepaét&f aapi%s&'%%ﬁor b:}faéﬁgttﬁﬁ? mXedoWasieat es a
fl uxi ng agephvEaed system for feeding fluxing agent directly into a

pl asma-torch type processing apparatus. It is another aimof the present
invention to provide a nethod for operating a plasna-based waste

processi ng Iplisrancsherhaias of cthei priesemsteirblencibagespidvedeiansestnd §@sthii e ng
and/ or unprocegssed solids. The present |nvention achieves these and ot her
ai ms by pr¢igalingg with | kadgingrizpe anangessiosr aliregtly b ua aplasmastorth ukipeg agent

inlets at the | ower part. of the
processing apparatus.

It is another aim of the present invention to provide such systems that are

relatively simple mechanically and thus economic to produce as well as to

maintain.

It is another aim of the present invention to provide such a second system that

incorporates a fluxing agent feed system for feeding fluxing agent directly

into a plasma-torch type processing apparatus.

It is another aim of the present invention to provide a method for operating a
plasma-based waste processing plant such as to minimise blockages therein

due to bridging and/or unprocessed solids.

The present invention achieves these and other aims by providing at least one
and preferably a ph:_lrali_ty of fluxing agent inlets at the lower part of the
chamber such as to enable appropriate fluxing agents to be directly applied to
the deposited "unprocessed solids" and/or to liquid products of high
viscosity. The chamber may also be provided with at least one and preferably
a plurality of auxiliary plasma torches at strategic locations within the

chamber (10) and directed towards the waste column. When a bridge forms




- chanber such as to enable appropriate fluxing agents to be direct§y wmphkigd
to the deposited "unprocessed solids"” and/or to liquid products of high
viscosity. The chanber may al so be provided with at | east one and

pr ef er abl vy, ality of auxiliary plasma torches at strateqgic |ocations
W t hin the'"‘m?%/g£l3 {er (10) and directed towards the waste %‘E)Wa}mﬁ‘.’“g%en a

bridge fornms 1 4 MAR 2005 WO 02/29322 PCT/1L0OlI /00905 10 within the
chanber (10) one or nore auxiliary pl ad torches nay be operated such as

to provide waithimddhe i chrmhbdredl 0 QHECEr WHEFE all® - pikd C. Serves
to quickly heat the organi ceso)lsi ds and thus pgggtﬁirgg{%hlefﬁées éﬁ%mg%sation
stage and taperéiedshishesdb providetanciditsortlihekt yownse Rtk Pletded Menis 3d4i t | onal
heat source may be in the nei ghborhood of the bridge, but may also be near
the bott omSeHECOBETES ehawiskly bed) thel organic saliderandahes pdve thesditt enal
terrperaturetgat t he .bottom of the chanber (10) effectively noves the
conbust i on HHERYKENPRSIAgcANd khihe ghercaah dornatiena quiclkdy tsqlesibimrThef t he

chanber, alt@t, the .t enper at ur rofile.. This hel to_pass the

bi tuni i satigiie .aggef&uﬁ" ??/,maé’ngegﬁf Etf'ﬂfi}gi"g%f’é@@@rg’é@l%bgudgm buyeay The -
heat sour 20 | har | b at rapidly to pass
beyond ;J hgﬁsr%llbt%i ﬁg%%ﬁ?% aﬁ@e?@%%icﬁ%b%%mg))dz%%aggﬁt@r ﬁ%%%}e mas be
further enjddigeshlbynirepiiued BY 1SS EORCRAT ¥f BiESHBmbRE Kg@sgﬁ‘a%@&y g&\;@yé vel s

upwards of the primary torches, the secondary torc ei ng

oper ated ashawdmbwustionreretigaificatighianes fohehelehirced] & 4 Bether Har BPﬁhe the
heat source_also enables a thermal shock front to be directéd at the

bridge, di $hapherg alevieg thestempémpirandirofilerel Thisg hebes btd dpess Whiech i s
al so useful _.for. dealing with, Dbri dge-é}%pe phenomena whi ch occur naturally

due to the RHERHEGTANGH Slage guisidy, avbeifpeivaly destpys sueldridees. The eai on

source also enables the inorganic wastes to be heated rapidly to pass beyond
the melting stage relatively quickly. The debridging process may be further
enhanced by providing secondary plasma torches at various levels upwards of
the primary torches, the secondary torches at any level being operated as and
when needed to achieve the desired effect. Further, the heat source also
enables a thermal shock front to be directed at the bridge, disrupting and/or
destroying and/or melting the bridge, which is also useful for dealing with

bridge-type phenomena which occur naturally due to the flow of solids along
the chamber (10).

Summary of Invention

The present invention is directed to a system for decongesting waste within a
waste converting apparatus, the waste converting apparatus having a waste
converting chamber adapted for accommodating a column of waste, at least
one waste inlet means to said chamber for enabling said waste to be

.introduced into said chamber, at least one primary plasma torch means for



The present invention is directed to a system for decongesting vvasi'é’ W‘F% ﬁ?ﬁ%
a waste converting apparatus, the waste converting apparatus having a
waste converting chanber adapted for accommodating a colum of waste, at

| east one\\y}?sz}e inlet means to said chanber for enabling said waste to be
i ntroduced Wh¥%6P¥4i d chanber, at least one primary pl asnBECVBREHeans for 1
4 MAR 2005 WD 02/29322 PCTI1L01100903 11 generating a hot gas jet at an
out put end thereof and for directing sdild jet towards a | ower |ongitudinal

Product 11 of iR s R0ted dpRodn Wi A Sherlbh o8l PG Pl it
| east one fioitirdg AYeRér [dHgetudIRANSart %ﬁg@%ﬁ&lﬁﬁ?@%&?%ﬁﬁéﬁﬁ J%e?ﬂ‘gﬁ?dé?

waste inlet nmeans, for selectively providing at ast a quanti

least one bt fog regening hiqaid pamtucp fitom ahe $akek phaBTeaid Chadbel, Q8f1
partially removing a _solid deposition type congestion and/or high

vi scosi ty | Y Qomepisng:t ype congestion from said chanber, and/or to
substantially prevent occurrence or propagation of such a congestion; at

| east one saf tkdst Qnécfhnﬁﬁgtﬁc?,f%n‘c OMB) HEAN ngsaﬁaeﬁalﬁ};elll ﬁ@é%rﬁ%oﬁoﬂ?tsﬁf&i ng a

first predeterm ned status a liquid product |eve chanber,; said

at | east onwableunisigneaysnfori seledtivebppsovidinyatsiehsich puehtinopesaihe Gle | east
in response _to, said predeterm ned first status being detécted. Typically,

the first pHluyiigagemhaiadewenpasafrsashonatsbenion atdesst padidligrenovipgaduct
| evel substantially .greater than a predgterm ned maxi mum_The fl uxing
agent inl et S@é%?&?ﬁ%g%ew P8 ccanEgsHar oF high yatopsiy Kawid produsttype one

petween sai o BT ap SO SERLC BRERS MR Sy PR enf aolfesies orrns
fluxing ag ga%hﬁénﬂ?mééoﬂé&‘cﬂ{;va y connected to at |east one suitable
source of f1uxing agent.

at least one said liquid product level sensing means at least for detecting a

first predetermined status of a liquid product level in said chamber;

said at least one fluxing agent inlet means being selectively operable at least

in response to said predetermined first status being detected.

Typically, the first predetermined status comresponds to a detected liquid
product level substantially greater than a predetermined ﬁaximum. The
fluxing agent inlet means may be located intermediate between said at least
one liquid products outlet means and said waste inlet means, and preferably
between said primary plasma torch means and said waste inlet means. The

fluxing agent inlet means is operatively connected to at least one suijtable

source of fluxing agent.

The present invention also relates to an apparatus for converting waste

comprising:-

(8)  a waste converting chamber adapted for accomumodating a column of

waste;




The present invention also relates to an apparatus for converting Iasa® 2005
conprising: (a) a waste converting chanber adapted for acconmobdating a
colum of waste; 1 4 MAR 2005 WD 02/29322 PCT/1LO /00905 12 (b) at | east

one pri mary torch neans for generating a hot gas | an out put
end thereo Og%f%ﬁ?%r directing said jet towards a bottom +(§¢{'d1%i’?ﬂ§?°nal part

of the chanber; (c) at |east one waste nlet nmeans at an upper | ongitudinal
part of the chanber; (d) at | east oneuiiquid product outlet means at a

| over | ongithudidideafaiie SfimaspipthseiiofRER mSisdFof RRARARHS § HEL Egé i &afppri si ng

a decongesting systemfor decongesting waste wthin sard Was onverting

appar at us, ars airthus esidetimeoarfanidsfon diret#hg 32id Rasswans £ butbRolcrgantidd! et
means in said chanber separate from said waste inlet neans, fTor

sel ect i vel Barppbthaithamber;l east a quantity of at |east one fluxing agent to
a lower part of said chanber for at |east partially renoving a solid

deposi ti Of‘(C?YPQltcl@ﬁgte%hbo\ﬂaﬁﬁdﬁl%t Rlefhs it SGOSIDbYr [|bASIEdinRl %QH:CBfttﬁge
congestion fromsaid chanber, and/or to substantially prevent occurrence
or propagathiapmbaerf such a congestion; (f) at |east one said |iquid product

| evel sensing neans at |east for detecting a first predeterm ned status of

a liquid paduck 1besednd nqéi@iyﬁoah@f@@me't mahgk af 2 hsast 1@5%&&%&1}&%5;’6%9“

inl et means being selectively operable at Teast Inre nsée
pr edet er mi saéd chamdterst at us bei ng detected Typically, the first
predeterm ned status corresponds to a detected liquid product |evel

Tl ot moan e e R B o A A ™
waste within said waste converting apparatus, said system comprising:-
(e}  at least one fluxing agent inlet means in said chamber separate ﬁ'oxﬁ
said waste inlet means, for selectively providing at least a quantity of at least
one fluxing agent to a lower part of said chamber for at least partially
removing a solid deposition type congestion and/or high viscosity 1icjuid
product-type congestion from said chamber, and/or to substantially prevent

occurrence or propagation of such a congestion;

(f) at least one said liquid product level sensing means at least for detecting a

first predetermined status of a liquid product level in said chamber;

-said at least one fluxing agent inlet means being selectively operable at least

in response to said predetermined first status being detected.

Typically, the first predetermined status corresponds to a d-etectéd liquid
product level substantially greater than a predetermined m_axilﬁmn. The
fluxing agent inlet means may be located intermediate between said at least
one liquid products outlet means and said waste inlet means, preferably
between said primary plasma torch means and said waste inlet means. The |

fluxing agent inlet means is vertically spaced from said primarjr plasma torch



one liquid products outlet neans and said waste inlet means, preferdBlIMAR Z55
between said prinmary plasnma torch neans and said waste inlet neans. The
fluxing agent inlet nmeans is vertically spaced fromsaid primary plasna
torch 4 MAR 2 005 WO 02/29322 PCT/|LOL/ 00905 neans by a predeterm ned

spaci ng suMP B8y enable a fluxing agent provided to sEfH-LHYMSer via
said fluxing agent inlet neans to be substantially nelted by neans of said
primary torch neans. Preferably, the fluxing agent inlet neans is

ivel .| . i t abl f fl uxi . :
Avant ageodt g Brb Bk Stlink 5o RRSuT 1P cBaBRlF Al basii rbiviaBine for
ant ag ePappar atts prY S . or
To said i ey Bl o o TR ol D SR ot

one - fluxing agent dfmdaed -pﬁrzh_@ryammﬁa%ﬂ%e@éﬁ%g%er%ﬁﬁn@tade%% dine
suitable gas flow rate sensing means for nonitoring the vgl uhe flow rate

of product rgemssispoperatiedybyonntdedpadtaleast vhe sltabl@asufsst betigags. The
control neans is typically operatively connected to said gas flow rate
sensi ng nedgSnt. ptionally, the apparatus al so conprises at |east one
secondary plasma torch neans having an outlet in said chanber such that

during operfdvaragdoush, dhe Jyppheitus fudthahcdBpHSERELIEAD] & QBITR MBS fo
selectively provided within said converting chanber such as to enaBI e a

f1 uxi ng ageontiellng dperation sdisdid fitsiribesngdstonaiysteht opengivegentedtoligdy neans
to be substantially rrelt.edw_% means of said secondary torch nmeans. The
fluxi ng agedtd phieast megniqakloprashict Jeved gnsings meansrasid paidrat least boe

di di . ' icati ith said chanber. Th
1 i ng. agabafk SeRavRIE T apBemtEeY G CORPAe gt lrfol SR A ingeand
i ncl ude Si A 70, _CaF?
bor . ol Gyt SrveSegha PRk R motitine MR IolbEE Han s of Bhtherdia,
suitabl e  gREPRIBH By BaiGOIFY B O/idlsal RS 08118t MdahdPTRe WBhED! Heans is

typically operatively connected to said gas flow rate sensing means.

Optionally, the apparatus also comprises at least one secondary piasma torch
means having an outlet in said chamber such that during operation of said
system ‘a high temperature zone may be selectively provided within said
converting chamber such as to enable a fluxing agent provided to said
chamber via said fluxing agent inlet means to be substantially meited by
means of said secondary torch means. The fluxing agent inlet means and the
second plasma torch means may be disposed in a mixing chamber in

commumnication with said chamber.

The fluxing agent is provided in powdered form, or in granulated form, and
mclude SlOg (01' SE.Ild), Ca0 (Oi' C&CO;:,), MgO, F8303, Kgo, NagO, CaPz,
borax, dolomite, or any other suitable fluxing material including any suitable

coInposition comprising at least one suitable material.

The waste Input means may comprise an air lock means comprising a loading
chamber for isolating a predetermined quantity of said waste sequentially

from an inside of said chamber and from an outside of said chamber.




The waste input means may conprise an air |ock means conprising a | bAMNAR)2005
chanber for isolating a predeterm ned quantity of said waste sequentially
froman inside of said chanber and from an outside of said chanmber. 1 4 MAR

2005 WO 0%335%)%2?CT[ MD1/ 00905 14 The apparatus may fur%?ﬁﬂ%ﬁ“’” se waste
conposi tion determ nation nmeans for at |east partially ng a

conposition of waste fed to the said chanber, the waste conposition
determ nati on neans being preferably ]o eratively connected to said control

means. Opt Theapbyratiheayphietrt uoripHdehwhsts WmipSeSoR deeshitafiRe anggst i on

system for decongesting waste within said waste converting apparatus, said
second syEwent denspriastialdy detetreming aneonmsisiidd of watte fensi e @ads at

| east for detecting a second predeterm ned status of a flow rate of waste
in said ch per, aﬁmq S¥agic opemppgiiion petaraunatiew etneges sbeigg npesferaifly | east
for detect] n&a t]|l1ird epf_Fgldeter. ined status of a liquid product level in
sai d chanb®PSTaHY SPHANeGHE OBehdgRyoOLIN&&R% t or ch neans having an outlet in
sai d chanber such that during operation of said systema high tenperature
zone may bePtioardrt W@Rpap&tuw%mﬁewampmm secomdvizcohpestidresistsmifor at

| east partiall rremovi ng a_ bridge-type congestion fromsaid chanber and/or
to subst an@‘?caqr{%?ﬁ%ge‘é’é DR  $1E cWaTte pPopeRTHng ofpIsraRiac Isai cengsbt i on;

pl asma .t orch means being sel ectively operable at |east in

sai d secon%?sci%lFl o I
response to''s ¢ ﬁ@a%fl%rm ned second status and said predetermned third
status being detected. The secondary plasma torch neans may | ocated

i nt er medi attelesst weewaHr dlovriattsynging sneansoat keast fos datedtingi @ sepped  end of

sai d chanber., The .apparatus.typi cally_also conprises at |east one gas
out | et rrea?r'?dgferﬁlr’tng‘gﬁ S‘P%%éiof’hbqtﬁaf“ﬁéﬁmoﬁm RBaghefiber, and at | east

one sai d secondary = | ]
at least one liquid product level sensing means at least for detecting a third

predetermined status of a liquid product level in said chamber:

at least one secondary plasma torch means having an outlet in said chamber
such that during operation of said system a high temperature zone may be
selectively provided within said converting chamber for at least partially
removing a bridge-type congestion from said chamber and/or to substantially

prevent occurrence or propagation of such a congestion;

said secondary plasma torch means being selectively operable at least in

response to said predetermined second status and said predetermined third

status being detected.

The secondary plasma torch means may located intermediate between said

primary plasma torch means and said upper end of said chamber.

The apparatus typically also comprises at least one gas outlet means at an
upper 1ongitudina1 part of the éhamber, and at least one said secondary
plasma torch means may optionally be located within a lower third and/or a
middle third of the said chamber taken vertically between said primary

plasma torch means and said gas outlet means.




plasma torch nmeans nmay optionally be located within a |ower third fpeaRr08
m ddle third of the said chanber taken vertically between said prinmary

pl asma torch nmeans and said gas outlet nmeans. 14 MAR 2005 WO 02/ 29322

PCTI 1 L01/ 00905 15 The second predeterm ned status corresponds to a

det ect ed WaSt®®{%Bw rate lower than a predeternined ni nT&.u%mma‘H?f the third
predeterm ned status corresponds to a detected |liquid product |evel not
greater than a predeterm ned maxi num The apparatus may be provided with a

plurality S . &3 l.eas f_whi gh_may be

di stri but egnllegﬁgi tud]g}n%%I y an%‘for tﬁ%??%asrﬁ.tﬂérdesﬁt{%i %l‘%%ﬁe%cfwa%@sﬁw r%/tS sai d
chanmber. Qibivenahbd,z GREIRE hGgat i I OV ] dapt ed
for selectively enab?i?ng i??%ggu%%ﬁ%? agap@gs%rm%%%mn%ﬁéadw&&ﬁr espect
to said chamsspon&acto appldetaatddonligoidntprsdmctc oleRel SEod Sehieabligss! geve for
accomodating therein a said second plasma torch such that during,
operation mﬁd@ﬁnﬁlwc@ﬁmnmmsna torch a high tenperature zone provided
inside the chanber at a predeterm ned |ocation correlated to said

correspondiTig: sppRaAtiaN tRobRIvidANdvidher glia5d bislaeus basael aakhvel v
seal able to prevent comuni cati on between the chanber an e outside when
sai d sl eeventanspott leastsomedafiwhich smiyd beedistdbyledsivngieihllyAbniRgst sone
~of the plurality, of _afpl fcation points may be distributed |ongitudinally
and/ or ci r CHrAEEREEREItAL YyW“boiTP*PeFégp%ti Ch@mé&r-d chanber. The waste f * |ow
rate sensing neans is preferably operatively connected to said control
means. The Qipteseaily,i onerdri nrorel pplicatieh esoind mayebd ggolided degge@stdng an
apparatus for converting waste, wherein said apparatus conprises a waste
converti ng Sevsiyely erppingdniroductier ofraplestiam torah cotansrwith respsteto said
chamber. Each application point may comprise a suitable sleeve for
accommodating therein a said second plasma torch such that during operation
of said second plasma torch a high temperature zone provided insidé the
chamber at a predetermined location correlated to said corresponding
application point, and wherein said sleeve is selectively sealable to prevent
communication between the chamber and the outside when said sleeve is not
accommodating a said second plasma torch. At least some of the plurality of
application points may be distributed longitudinally and/or circumferentially
with respect to said chamber. The waste flow rate sensing means is preferably

operatively connected to said control means.

The present invention also relates to a method for decongesting an apparatus
for converting waste, wherein said apparatus comprises
a waste converting chamber adapted for accommodating a column of waste;

at least one primary plasma torch means for generating a hot gas jet at an

output end thereaf and for directing said jet towards a lower longitudinal part

of the chamber;



Z> at least one primary plasma torch neans for generating, a hot gap4jMagt 2005
at an output end thereof and for directing said jet towards a | ower

| ongi tudi nal part of the chanber; 1 4 MAR 2005 WD 02/29322 PCTI | L0O1/ 00905
16 at | eaghodpgwaste inlet means at an upper |ongitudi IP]?({‘?,'O'O]C t he
chanber; at |east one liquid product outlet neans at a |0 H4%8 di t udi nal
part of said chanber; wherein said rrﬁt hod conprises : (a) providing at
| east one fluxing agent inlet means i _6sai d chanber separate from said
wast e i nl edt lepsinsie Wante $leeaidane by ap ie¥eiond @k Ity _of at

| east one fluxing agent to a | ower pa??élglf@ggiﬁgl%ﬁ;\%e?f@gr%ﬂgn Fast

partially 4 Vi : j i tion type congestion and/or high,
viscosity %i%laj?t dbﬁ%}lggﬁgﬁ%‘%g%ﬁfﬁég&%rﬁqﬁ g%%af(ﬁlgé rParhpgseid t o
subst ant i atampgrevent occurrence or propagation of such a congestion, said
met hod further conprising the steps; (b) nonitoring the |evel of liquid

products | r, 1opaitudinal part of said apparatus via suitable
liquid prg‘&}l}%‘BII?g@gIm “21% icr‘?&l%%ﬁ?s;” (c)-if the level at (b) increases
substantial ly above a predeterm ned maxi rum value, providing a :
pr edet er ni (3 FProvyding rt least ong fluging agem ihlaxneansaigesdid tohanbepRBedrard @ sai d
f 1 uxi ng ag&nt i nlet %TS;méd) cfonti nui,nq providing said fluxing agent
until the a%ﬁal%waég € MERRG QR EelaEHVELY aspyiding @bleast appedtiteofianed
maxi mum  wagk:e 1ep ) ?r;‘l, a%? .are repeated, . Optionally, the
met hod furtﬁgetré%gg%rinﬁég%ﬁébs%i &P é:&id%fcﬁﬁg%@%ﬁéggf abiRast pasildar y
pl asnma t orethdEAgSs kRauing Q8 | i ' such -t hat uring
operation of said systeme hilgﬁﬁtﬁ%e®£%g$@0§%%§p%F RS ﬁg\l
product-type congestion from said chamber, and/or to substantially prevent-

occurrence or propagation of such a congestion, said method further

comprising the steps;

(b) monitoring the level of liquid products at a lower longitudinal part of said

apparatus via suitable liquid product level sensing means;

(c)if the level at (b) increases substantially above a predetermined maximum
value, providing a predetermined. quantity of at least one fluxing agent to

chamber via said fluxing agent inlet means;

(d) continuing providing said fluxing agent until the level at (b) is
substantially festored to its predetermined maximum, whereupon steps (b),

(¢), and (d) are repeated.

Optionally, the method further comprises the step of providing at least one
secondary plasma torch means having an outlet in said chamber such that
during operation of said system a high temperature zone may be selectively
provided within said converting chamber for at least partially removing a
solid deposition type congestion and/or high viscosity liquid product-type.

congestion from said chamber, and/or to substantially prevent occurrence or



provi ded within said converting chanber for at |east partially reffovMAg 2605
solid deposition type congestion and/or high viscosity |iquid product-type
congestion from said chanber, and/or to substantially prevent occurrence or
14 MAR 2005 WD 02/29322 PCT/ILO /00905 17 propagation of such a

congest i onWOMRE!Rt n steps (b) and (c) are replaced by sEEPELY®PS o (h),
conprising: (e) nonitoring the level of liquid products at a | ower

l'ongi tudi nal part of said apparatus via suitable |iquid product |evel

sensing ne ; ) Lt (&) lncr bstanti al | a%pvea

pr edet er m ﬁg%pagr(‘?&kfln%fn%dv&gl %gégﬁﬁ%sglrogf S%\lber%\%’ ﬁgégibf)ﬁﬁé @fares é%?ﬁf OIF)ésma
torch meang;ak (& @l ;§pd..of said chanber according to a first
operating m)de;(ej(sg)th’oﬁ%elﬁ Ialﬁn nonitoring the level of liquid products at a
| ower longitudinal part of said apparatus via suitable liquid product

| evel sens{slg neamstoripg)thefleveieof Byeld atoduigls Mas lowtr fothdtritdlapary of
decreased at | east to said ﬁ)re_dejtern‘i ned maxi num val ue, providing a

pr edet er ni feid apRAAELIIE yisoFuitable liguist prndact level sepsimemeans, chanber via said
fluxing agent inlet neans; Typically, the first operating node nay conprise

activating(phe geegendavsl apl @ Nacreieh adbstiraidlonaibovadaobramidnfhadber for
a predetermned tine interval and then deactivating the sane. The net hod

may furt hemadnpm seltd)eperaiisg @ ledsn. dde) sdidt sseend gilegmé pradneheagt ep (e),
wherein steps (i) to (k) conmprise:. (i) nonitoring the flowrate of waste
wit hi n sai gaichiavissendiof said ¢hankenaesording tow first epemwtisgmgodeans; (~) if the
volunme flow rate at (i) decreases below a predeterm ned m ni mum and the
level at (k%) domtsnuing rsodisdrany tisd leyel of iqakbpridiets a piedat wheitaéhal maxi mum
val ue, operating at |east one said second plasma torch neans; (k)

mai nt ai ni n§ wid sppaatusaiia seideldadaryd predund level shnsingmaeanst i | t he

hy i the level at (g) has not substantially decreased at least to said
predetermined maximum value, providing a predetermined quantity of at

least one fluxing agent to chamber via said fluxing agent inlet means;

Typically, the first operating mode may comprise activating the secondary
plasma torch at the lower end of said chamber for a predetermined time

interval and then deactivating the same.

The method may further comprise the steps (i) to (k) between step (b) and

step (e), wherein steps (i) to (k) comprise:

(1) monitoring the flow rate of waste within said chamber via suitable waste

flow rate sensing means;

(J) if the volume flow rate at (1) decreases bélow a predetermined minimum
and the level at (b) does not substantially increase above a predetermined

maximum value, operating at least one said second plasma torch means;

(k) maintaining operation of said secondary plasma torch means until the

waste flow rate at (i) is substantially restored to its predetermined minimum



waste flowrate at (i) is substantially restored to its predetermfgdiAR 2005
m nimum 1 4 MAR 2005 WD 02/ 29322 PCT/1L01/00905 18 or until the level at
(b) is substantially restored to its predeterm ned maxinum whereupon
steps (b) re repeated. The nethod may further conprise the step of
provi di ng g?“fzé%sé? one said secondary plasma torch at aPtHHe 88} tion of
sai d chanber and at |east one other said secondary plasm torch is

provi ded at an upper part of said chahber with respect to said | ower

portion, waeresthi shepkvel )ata (k) f t.h the follow ng steps:
(1) if the vol une . P 1 gg%tlg(f“?dsgaéﬁagg}sgg L r&&%fh%?ﬁ%?wgé

m ni num anditmungweheratpohsteing®) Botk)sbsisatéal |y i ncrease above a
predet er m ned maxi nrum val ue, operating at |'east one said second pl asnma
torch neans at said |l ower end of said chanber according to a second

operating node; (m if the volume flowrate at (k) is still below said
predeterm ned mninumand the |evel at (b) has not substantially increased

above sai dThprmettet maedunhat RBMpyRE UBe A0S hAY 8L e sai-d second
plasma torch neans at said uppe{ﬂppart gf g%iﬁt%{gqngfenﬁ g?%asﬁra})lnﬁt %arlﬁi ng -

operati on &tcosgary plasomal dorghpitas hevweroparttioneaf saidt chadghberURREht Pt ogte sai d
chanber unt% the waste flow rate at (i) is substantially restored to its
pr edet er m REET ni4d niRsrBAAh Dlastam dorcdy é8 providey as aswmppentpand lof saig@st or ed

to it i i wh t. b), (i), (1), d
are ropoat SADR Sith TSRS B 43T UGB mortiohny hibtia. MepS donped <b) a0t val | ng
the said a}eplém,gg@?mgﬁﬁg#g%_asm torch at said | ower end of said

chanmber for "a pre ‘nterval and then deactivating the sane.
1 4 MAR 208? . Y e .

if the volume flow rate at (i) decreases below a predetermined
minimum and the level at (b) does not substantially increase above a
predetermined maximum value, operating at least one said second plasma

torch means at said lower end of said chamber according to a second

operating mode;

(m) if the Voll;me flow rate at (k) is still below said predetermined
minimum and the level at (b) has not substantially increased above said
‘predetermined 'maximum value, operating at least one said second plasma

torch means at said upper part of said chamber;

(n)  maintaining operation of said éecondary plasma torch means at the
upper part of said chamber until the waste flow rate at (i) is substantially
restored to its predetermined minimum or until the level at (b) is substantially

restored to its predetermined maximum, whereupon steps (b), (i), (1), (m) and

(n) are repeated.’

Typically, the second operating mode may comprise activating the said at
least one secondary plasma torch at said lower end of said chamber for a

predetermined time interval and then deactivating the same.



WO 02/ 29322 PCTI | LO /00905 19 Description of Figures Figure 1 shows4 MAR 2005
schematically the general |ayout and nain elenents of a typical
solid/ m xed waste plasma processing apparatus of the prior art. Figure 2
shows schematically the main elenents of the first aspect of the present

i nvention WP ®@P4¢ion to a typical plasma processing appBrati¥00%s gure 3
shows schematically the main el enents of the second aspect of the present
invention in relation to a typical plas®m processing apparatus. Figure 4
shows schenpg%‘_q@hﬁg ftpiPhe@l Pl asma ' processing apparatus conprising a
conbi nation of the 3econ§estion systens shown in Figure 2 and Figure 3.

Figure 5 shows a schematic flow chart illustrating one operating procedure
for the dediggestashowsystieematifalli g eederdfi Bybet Gnahews algaberssi g 1 ow
chart illustrating an alternative operating procedure for the decongestant

systens of typigal soldd/oikedimeas? plhome pacssshimpatprarituswlthaptiot kitust rati ng one
operating procedure .for the decongestant systens of Figure 3. Figure 8

shows a schematig flow chart illustratin ne operating procedure for the
decongest a Pg‘%ﬂ?sgeﬁﬂpvﬁf Sgie@%artﬁ:ahlly %egmﬂeﬂ@?@ﬁ %F%%Frﬁtt AsPect G BRar t
illustrati tl ratj.ng. re for. the decongestant
systens of %‘F%&FZ&%&&%’% W@%@&gﬁg’%ﬁ%’%ﬁﬁ%ﬁ%ﬂ%@%%ﬁ Di scl osure
of Invention The present invention is defined by the clainms, the contents

of “whi ch afghe 3 baoweathamatibslly dies mih Riemene of B8l ReBhE a8hedtST the
specification, and will now be :

present invention in relation to a typical plasma processing apparatus.
Figure 4 shows schematically a typical plasma processing apparatus -
comprising a combination of the decongestion systems shown in Figure 2 and

Figure 3.

Figure 5 shows a schematic flow chart illustrating one operating procedure

for the decongestant systems of Figure 2.

Figure 6 shows a schematic flow chart illustrating an alternative operating

procedure for the decongestant systems of Figure 2.

Figure 7 shows a schematic flow chart illustrating one operating procedure

for the decongestant systems of Figure 3.

‘Figure 8 shows a schematic flow chart illustrating one operating procedure

for the decongestant systems of Figure 4.

Figure 9 shows a schematic flow chart illustrating an alternative operating

procedure for the decongestant systems of Figure 4.



described by way of exanple with reference to the acconpanying Fi gdresarThg
present invention relates to a systemfor maintai ning decongested a waste
converting apparatus, primarily by renovi ng congestions when they occur,

but al so bwﬁg)?/g%ﬁpl ng preventative action. The term"” ms‘é@ﬁﬁg{\ﬁerli ng

appar at us” i ncl udes any apparatus adapted for tr ,""b’r ocessi ng
or disposing of any waste materials, jncluding nmunicipal waste, household
waste, industrial waste, nedical wastetY nucl ear waste and ot her types of
wast e. TheXysdseumte oNYevdrtign i S al so directed to such waste converting
apparatus having the aforesaid system and to nethods of operating such
systens and_apparatuses. The apparatus typically conprises a waste
converti ngT&lﬁd?fﬁé@nta}@éipﬂﬁﬂﬂﬂbldegn@bmmlama thel aomernf ofasheh &k foeast

one primary plasma.torch neans for generating a hot gas jet at an output
end ther e%f"r ?‘Ffja? W?Bé?cbﬁfﬁ&h@t@aqha@ et ol edpegifinstionahomglitnedi bal  par t

of the <ch L. sRhe waste convert.i,n aratus may further conprise at
| east one %gg%b(?&tl?%fv %ﬁ?{aﬁ@r’ anv lﬁb%églp q%(?ﬁé?tt@%iﬁﬁ%mb%}fméf 1gweschanber ,
and at least one |liquid product outlet at a | ower |ongitudinal part of the

chamber. | ThetstesdrRh Gstiti dPfMate@fa 'ts?sr;cgmf erﬁﬁaﬁ?ﬂﬁﬁ{gsée’égc}ng?sq%égzﬁg%% nast e

i nvention, thé system for deconges waste conpri

flow rate sensirtiggnmmnaans, peiasdrily by daheeindGoAgliticHs wHéﬁ%f:frdﬂc d
status of a flowrate of waste in said chanber; at |east one qui d ’pr oduct

level sensbry alsanky sprovidisg prvedttivet ogoa. Tecaatn phesst echvaenst at us
of a liquid produgt |evel in said chanber; 1 4 MAR 2005 WO 02/ 29322
PCTI | L01106@5@a§¥ hareye mcludnscanyeapprgalily siaptemh fonreating aprochssinggran

e
chanber fogaafe, ih8RSTIRAWAIR) IlediETPHLYR, TuRiLAIG P GG RER Y BT, fypom sai d
waste. The present invention is also directed to such waste converting
apparatus having the aforesaid system, and to methods of operating such
systems ‘and apparatuses. The apparatus typically compriées a waste
converting chamber adapted for accommodating a column of waste, at least
one primary plasma torch means for generating a hot gas jet at an output end
thereof and for directing said jet towards a bottom longitudinal part of the
chamber. ‘The waste converting apparatus may further comprise at least one
gas outlet means at an upper longitudinal part of the chamber, and at least one

liquid product outlet at a lower longitudinal part of the chamber.

[n its simplest form, and in a first aspect of the present invention, the system

for decongesting waste comprises:-

at least one waste flow rate sensing means at least for detecting a first

predetermined status of a flow rate of waste in said chamber;

at least one liquid product level sensing means at least for detecting a

second predetermined status of a liquid product level in said chamber;



and/or to substantially prevent occurrence or propagation of such%a MAR 2009
congestion; said secondary plasnma torch neans being selectively operabl e at
| east in response to said predetermned first status and said

predeterm ned second status being detected. In a second aspect of the
present i nVEIEPBR the system for decongesting waste co‘?ﬁi‘?ﬂg‘ BW053t | east
one fluxing agent inlet neans in said ézlhanber separate from said waste
inlet- neans, for selectively providing at |east a quantity of at | east

one fluxing agenit leastchewetomddry MlhsHaitdretarHaes Hﬁxﬁn tar] G@%dse J'.npgéi{:li ally
g

removing a solid deposition type congestion and/or viscosity Tiquid
product -type cbagbst soch fthatmisdhg opeeatior ofasadd Gystein =ubst asthh@lahyepr event
occurrence or propagation of such a congestion; at |east one said [iquid
product | evel ZeehFaygbensghestiaely pestdédmwithiptsend cogvertiny clthopbediresni ned
status of a I'ﬁ%i d product level in said chanber; said at |east one

fl uxi ng agent *§ Téla”r’ré JERQIRS s Eidgevey eprgastion fm | ssadtchambersponse
to said prede%ﬁ@rg ned tgi rd.status being detected. Referring to the

Fi gures, Figu 5 OnUSSRAELY r BEYET, OGFUFERTS Pre RERRASAEAR ObSUched pr esent
invention acceggdiddgho the first aspect and second aspect thereof,
respectively. T pl'aSma wast e processing apparatus, designated by 1 4 MAR
2005 WO 02/ 29322 P /1LC§.100 05 22 }tjhe numer.al (100Q),. conprises a

orocessi ng chanb¥hd SETECHK RS F9Teh TReARSAIRG Slecrifebrepdrabin aifleast

cylindrical of_f -coni.cal _vertical gﬂf , be, in, an esi,req shape.
Typically, a g%lrlééfbén%e ng%xg%%mggﬁc%tt«#tgga?i §§/ssfagﬁ¥(% san?:'lmpF €Ypical ly
solid waste ateddt@ PR8betldbcldle chanber (10) via a waste inlet neans
conprising an air |ock arrangenment (30). M xed waste may

In a second aspect of the present invention, the system for decongesting

waste comprises:-

at least one fluxing agent inlet means in said chamber separate from
said waste inlet' means, for selectively providing at least a quantity of at
least one fluxing agent to a lower part of said chamber for at least
partially removing a solid deposition type congestion and/or high
viscosity liquid product-type congestion from said chamber, and/or to

substantially prevent occurrence or propagation of such a congestior;

at least one said liquid product level sensing means at least for
detecting a third predetermined status of a liquid product level in said

chamber;

said at least one fluxing agent inlet means being selectively operable

at least in response to said predetermined third status being detected.

Referring to the Figures, Figures 2 and 3 illustrates a preferred embodiment
of the present invention according to the first aspect and second aspect

thereof, respectively. The plasma waste processing apparatus, designated by




also be fed into the chanber (10), though generally gaseous and |i¢yiyhr 2005
waste. is renoved fromthe apparatus (10) w thout substantial treatnent.
The solid/ m xed waste feedi ng system (20) nay conprise any suitable
conveyor ’ the like, and may further conprise a shredder for

br eaki ng ng?QZ”Qaaste into smaller. pieces. The air IocﬁCB?PHﬂﬁﬁhent (30)
may conprise an upper valve (32) and | oner valve (34) defining a | oading
chanber (36) therebetween. The val ve 32), (34) are preferably gate

val ves opethat edimerbb ¢l 00} atbyprizas uiregroeasdiNg o&hdﬁp&atﬂbﬁa{,\}hyd% o%?_!qgn and
cl ose independent|y as required. A closeableé hop arrangenent (3 unnel s
typi cal | y &picallyandndhe fornx ef awgdireirioabor finstd-eenicaly ayishPA2May BEO t he
| oadi ng chanber (36). when the upper valve (32) is open, and the 1l ower

val ve (34)10 8uy desiked shapsed ypieslly,i anolid¢ewdniedovastasieeding oystée (20adi ng

hanmb 36) typicall. t]. til the | | of te in the | oadi
chanber ( 3639ABER depitally Suliferarac tsRRETIRLW fin Frempac(10) vieoa

I nim t L i L te.interferi | I f th
L"pref‘_ val ﬁ%ﬁ%ﬁjﬁ%@%@e P@%ﬁ%&?ﬁ}%&%ﬂ%ﬁ%‘%ﬁh_S-Wé)f%ésef@f’wde

osi tion, i MESn rQ\i I _.-\When

Iroequi red, iﬁﬁg Ieowgr g)all\'{r%e (34@?@@@@%@&%8@%@%@33taﬁga}b%‘é%{\hé” 3 e fed
into the pisocemsved fbamibe 4gddrawist (10eldthoel Yubdthhdif ‘(&%%?He i3r £i ng

drawn therewi th. The opening and cl osing of the valves , 4), and the
feeding ofolidisrised maste freding dyster? (30)nmpybeompriss ahy edityleadonyior abl e

controller éﬁOO), whi. ch may co%se a human controller and/or a suitable
conput er BFIRERT Shelikei ¢of ynewingher sompaise toshrmdden ot breakingmpptint s of

ot don bRl S R TSt 2k Berbkourtor Lo et pomaisrcky
Conmeet o igpihaseIen s (OB U CRUERAIT A Bt
of the chatieesbetdBin.\ ThesemveayIMe T34 Ar OHekeBbl@SEE VaRASN B RIS | evel .
electrically, pneumatically or hydraulically to open and close independently
as required. A closeable hop arrangement (39) funnels typically solid and/or
mixed waste from the feeding system (20) into the loading chamber (36)
when the upper valve (32) is open, and the lower valve (34) is in the closed
position. Feeding of waste into the loading chamber (36) typically continues
unti] the level of waste in the loading chamber (36) reaches a predetermined
point below full capacity, to minimise the possibility of any waste interfering
with closure of the upper valve (32). The upper valve (32) is then closed. In
| the closed position, each of the valves (32), (34) provides an air seal. When
required, the lower valve (34) is then opened enabling the waste to be fed
into the processing chamberi(10) with relatively little or no air being drawn
therewith. The opening and i:losing of the valves (32), (34), and the feeding
of waste from the feeder (20) may be controlled by any suitable controller
(500), which may comprise a human controller and/or a suitable computer
system operatively connected thereto and to other components of the

apparatus (100). Preferably, a waste flow sensing system (530) is provided



Simlarly, the sensing system (530) typically also conprises oneq{qQruAR»85
suitable sensors (33') at a level (E), vertically displaced downwards wth
respect to level (F) of the chanber (10), for sensing when the |evel of
waste reaches this level. Level (F) nmay advantageously represent the

maxi num sAPHPPEnit for waste in the chanber (10), V\/niITCQI’)IF‘@\’)]Q?"’( E) may
represent a |evel of waste within the _chanber (10) at which it is
efficient to provide nore waste to t e chanber (10). Thus, the volune in

t he chanbegnd Peribfedppnbeét!to(t: caRtolieY ?50@fmerﬁﬁlﬁ%ﬁﬁfiin(gggﬁl y

equal to the volume of waste that may be accormodated 11 [‘oa anber
(36). Altertymtaligkygmpoises addiot invoralsujtablehenbosaBi3dat af ubper genspleHe]33) and
(33'") at levels (F) and (\\I% may be chosen to provide suitable datuns for
“det er mi ni ngFhnal &erehambardhl) faresensingrecnniiest leveho Hwgbtetrhacheh dnisdev£10) by
measuri ng Ehe.ti me | nterval bet\/\efq &he time when the |evel of waste is at
level (F) OSTNEEY- ithe SSBNREsSY el d30m tyPicgilye aisRprenpaes eBntaromase (500)

ondi g of SPRESORRRE GHERTRrE §ia) By S o’y Shiniachl gevaivaran) i thnd
chanber (1Y PCot arar () OF R Fhcrich 9 RA et Rheh tug P o Vgt ™0

di si nf ect anéaches akis Gevely Beal (BYLndy0 ﬁdﬁﬁ{thgé@@ylﬁégpéseﬁp 'ﬂ}ié W

spraying the same with disinfectant, as required, particularly en

nedi cal wasafety dirhiti fog vpasoe és shel chhgabap B0 twisilé 10091, (Efheaprosesentng
chanber (10) is typically, but not necessarily, in the formof a

cyl i ndri callceaftwasss vidum theiphamabed @0) ¢t which vds afbeight tedproad deamiose (18) .
e e RN S R SEEIS oA d SOLAD SOBEG M LR G et colum
ULt AT TS [ 0l DB A BTy B8 O
that may be accommodated in loading chamber (36). Alternatively, or
additionally, the location of the sensors (33) and (33") at levels (F) and (E)
may be chosen to provide suitable datums for determining an actual flow rate
. of the waste through the chamber (10) by ﬁeasuﬂg the time interval
between the time when the level of waste is at level '(F) to when it reaches
level (E), for example. The controller (500) may also be operatively
connected to valves (32), (34) to coordinate loading of the loading .chamber
(BGj from the feedigg system (20), and .unloading of the waste from the

loading chamber (36) to the processing chamber (10).

Optionally, the hop arrangement (39) may comprise a disinfectant spraying
. system (31) for periodically or continuously spraying the same with
. disinfectant, as required, particularly when medical waste is being processed

by apparatus (100).

The processing chamber (10) is typically, but not necessarily, in the form of a
cylindrical shaft having a substantially vertical longitudinal axis (18). The

inner part of proéessing chamber (10) in contact with the waste column (35)



cruci bl e, having at |east one outlet associated with one or nore cbhIMét 2005
reservoirs (60). The processing chanber (10) farther conprises at the upper
end thereof at |east one primary gas outlet (50) for collecting primarily
product g the processing of waste. The upper end of the processing
chanber (i‘gﬁ%gg{%p?ﬂ ses the said air |ock arrangenent (3 CTAHP %

processi ng chanber (10) is typically fj) led with waste nmaterial via the
airlock arrangenent (3 ) 0) up to about the | evel of the primary gas

outl et (5 09 fypicSiysiade fsystaitd38Qracospsnaken] thel avel b%fnoﬂ?%hg drops
sufficiently (as. a result of processing in the chanber (10)) and advi ses
control | er COT50G)Ng 8 leptudiprodasbrolectivat zéneof4 Wasysichliybe fhedkste bhe

processi ng, chéa]@nb%{ra (10) ga the | oading chanber (36).- The controller
(500) t hen“TH%R!Es EYWE: A i35k qngQuidgidassepietrs wpPeone advmar8Bplleotienabl e

t he | oadin e 3 to be re-1paded, ~j feedi ng system (20), and then
cl oses - upg%sr R\%QP‘C\/@C%)B%‘? W@&WW%FB'{"@E%Q{ﬁ f'-’é"ﬁ'@?émms@ratat(ﬂplwri ty of
primry pl h )@l L o] end rLpcessi ng chamber
(10) are o%%@?%%oﬁy&i%éﬁ;&g&n%dp bg&s:gi g%{)logﬁg ggpi iqgr p&)(&tc,tmgaﬁ wat er’
cool ant sopreRfet @48s fréfdiHe e 4 fo the G =
transfer o? non-'ﬁcranssfer tylp’)kgrso!e The Pgﬁﬁgﬁ&oﬁ%@ﬁ%ﬁ%&eﬁﬁoﬁe?%chanber
(10) by meehsmbeér SUD) abbypsiced ethes lsaiel efir Mbkcﬁnfaﬁgérhleﬁﬁtﬁs%g,r eplgaGheg or
servicing of the torches %40)_. The torches (40) generate hot gases that are
di rect ed dBYRfREFEEhamben (Hiiseypimablyt fidedvtithownstadnateriaheictiewiFlogk Wast e.

The torches éﬁlo%ﬂare,,&stri byted at_ the bottomend of the chanber (10) such
that in opeFabReTRERtBE) P IReDoR 8 level of tecprémarvgps nutlet (3. Bensingn of t he

Cypi cal Iy TR 30, s SORB M B3 B 33k fops Suiclsfindss Faspulbener at e
at 1 4 MARpzQRSsiNG RRAREantitel! (19Y 80P Wvises controller (500) to enable
- another batch of waste to be fed to the processing chamber (10) via the
loading chamber (36). The controller (500) then closes lower valve (34) and
opens upper valve (32) to enable the loading chamber (36) to be re;loaded via

feeding system (20), and then closes upper valve (32), ready for the next

cycle.

One or a plurality of primary plasma torches (40) at the lower end of the
processing chamber (10) are operatively connected to suitable electric power,
gas and water coolant sources (45), and the plasma torches (40) may be of the
transfer or non-transfer types. The torches (40) are mounted in the chamber -
(10) by means of suitably sealed sleeves, which faciﬁtates replacing or
servicing of the torches (40). The torches (40) generate hot gases that are
directed downwardly at an angle into the bottom end of the column of waste.
The torches (40) are distributed at the bottom end of the chamber (10) such -
that in operation, the plumes from the torches (40) heat the bottom of the

column of waste, as homogeneously as possible, to a high temperature,

typically in the order of about 1600°C or more. The torches (40) generate at



25 their downstream output ends hot gas jets, or plasma plunes, hh¥iMig 2006
aver age tenperature of about 2000C to about 7000C. The heat emanating from
the torches (40) ascends through the columm of waste, and thus a
tenperature gradient is set up in the processing chanber (10). Hot gases
gener ated BY BHE2pl asma torches (40) support the tenper a]f(t%?'é‘o}"@@‘é“l in the
chanmber (10) which is sufficient for continuously converting the waste into
product gases that are channel ed of f v outlet (50), and into a liquid

material (B ddvedstr@ini g uﬂen&plﬂo@ngdsge{ék, 6??!]%m§gﬁgm§‘é‘f‘%1%{?in@$nbe

periodically or continuously collected at the Fower e Chamber

(10) via ongemizeMetEperaRseY@bbat £60)°C Qitiost 7900P Q] ?‘Ré, ks %ﬁ@@ air,

oxygen or steam nmay be provided at the |ower end of e cha 0) to
convert carfhmn, ther tatehes! (#10) tbesmpisottessgingtheofolofganifcwnas! andi e ysef ul
gases such as CO and H2, for exanple. The apparatus (100) may further
conprise a'BPEIHETE Stadienh [naet epdnnthe- pussesang velamlmon(idd: étbtt gasebe

out | et (50)0, for ci%m)r./}%gg% aE)Sarti cul at tter and/or other |iquid droplets
(i ncl udi ng $PEETY BYsthePlasme rehem Y supposhdke tempariiugsiomel inrbs, HF,
for exanpl 0L, tgeam l.eavi t he chanber (10) via

out 1 ot ( 50y LTI U SO ety foh B LS A variRS Forgain o
conponent s yrHit& i i : r Vi out | et (50)
A or P onicq yeaR R ar PRl bt i8S ol (S0, AAT A B SRR, v

known in ti{@8pttiat el teclidd miod@tic&al Sndrer ke Mﬁcﬁh@oﬁé‘g}&‘i‘ 40Ny Jerein.
The scrubber is typically operatively connected downstrea t%ereo to a
sui t abl e gasntinvoeslyiguilecteaing thedowshend Jofshe khamber (BE) vidrdviener arwer

pl ant or a manufacturing plant, for exanple, for economcally utilising the
cl eaned prémoﬁééé@- typically conprising at this stage H), CO CH4, C2
and N2. The- scrubber may further conprise a reservoir (not shown) for

- col I ecting (Raptifyl MR (7! flch B bR 3PHeh! HUdalPlg bd BIRNGL: "2 e gas
lower end of the chamber (10) to convert carbon, produced in the processing

of organic waste, into useful gases such as CO and H;, for examplle.

The apparatus (100) may further comprise a scrubber system (not shown) -
operatively connected to the outlet (50), for removing particulate matter
and/or other liquid droplets (including pitch), as well as any undesired gases
(such as HCI, H,S, HF, for example) from the product gas stream leaving the
chamber (10) via outlet (50). Particulate matter may include org;emic and
inorganic components. Pitch may be contained in -the gas stream léaving
outlet (50) in gas or liquid form. Scrubbers capable of performing such tasks
are well known in the art and do not require to be further elaborated upon
herein. The scrubber is typically operatively connected downstream thex-feof to
a suitable gas processing means (not shown) such as a gas turbine ioower
plant or a ﬁlanufacmring plant, for example, for economically utilising the
cleaned product gases, typically comprising at this stage H,, CO, CH,, CO,
and N,. The scrubber may further comprise a reservoir (not shown) for

collecting particulate matter, pitch and liquid matter removed form the gas



WO 02/ 29322 PCT/1LO /00905 26 products by the scrubber. Such par fliicMhR2805
matter and liquid matter (including pitch) require further processing.
Optionally, the apparatus (100) may further conprise an afterburner (not
shown) ope connected to the outlet (50) for burnj o
corrponents{"?)tndz%é éypr oduct gases and connected to suitabl gg'gﬁ ’?ﬁ)ﬁ? ner
energy utilisation systenms and al so tgéoff gas cl eani ng systens (not
shown). Such energy utilisation syste may include a boiler and steam

turbi ne arpradgesbytthe sopibbdrt Sudipatiealdt eraeRenAlIRuid &a@ﬁ ng
systens may produce solid waste rr%t erials such as 191 / %ﬁﬁ apgg{ggants

and/ or Ilqlﬂlﬁlh)gmturﬂ ot papeéssing waste material s V\/m ch require further
processing. In a first aspect of the present invention, and referring
particularly to F e 2, at a first chamber decongestion system
(200) is prQ{)P/ yg;ﬁ’ ?F&’ar?%‘ﬁo&i%sdiflwams@mﬁﬁsﬂ ) p smmteofnof t he

f t thip th h 1Q0), th by | eadi
o a smoot neP o BB ORISR bofe M HPdinicrudbreing (oaesing

t F enbod t of th
o eaont i nuentionon® B Rode el nd pob e 1 b P e REHE o

first aspeaitilishtogafystc@RTRAL $250 36 JfEBRE QEMhiR aa{ffw{] H 240)
situated within théQSfy chanber (10) betWeen an u%%g’?ﬁg%%’ Iirl)(%)n 0 ﬁsm:hanber
(10), ‘and tmergy | walisationl asyiserhor s néfide aadbplisr cambl vidigl veggidde gas
outlet (50) and the primary plasma torches (40). Mre preferably, the
system ( 20@}'1'5@8%1@%@@119]@(1 toears elegtnc genentien O %nﬂeamngrsysﬂﬁ@ midyocat ed
wi thin a | quer Ion&%udl nal  thi Ed of t he_chajber (10) taken vertically

between t hét B?hlmr?aﬁ oYafe mRatgRaly sesh andly re \H&ho@ﬂg@mtsmd@r(lswld Each

secondary r.at ;v conn ed to sujtable electric
power , gasl%lgﬁ'g er coo Q’%asﬁtga#%éasl mel}¥ e§é’68?ﬁ"f§¥r§8 pl asma
torches (240) are typically of the

In a first aspect of the present invention, and referring particularly to Figure

2, at least a first chamber decongestion system (200) is provided for the
removal of, and also for the prevention of the formation of, bridging
phenomena within the chamber (10), thereby leading to a smoother and

continuous operation of the plasma waste processing apparatus (100).

Referring to Figure 2, in the preferred embodiment of the present invention,
the first decongestion system (200) according to the first aspect thereof
comprises at least one secondary plasma torch (240) situated mthm the
chamber (10) between an upper portion of the chamber (10), and the primary
| plasma torches (40), and preferably between the gas outlet (50) and the
primary plasma torches (40). More preferably, the system (200) comprises at
least one secondary plasma torch (240) located within a lower longitudinal
third of the chamber (10) taken vertically between the primary torch means
(40) and the gas outlet means (50). Each secondary plasma torch (240) 1s
operatively connected to suitable electric power, gas and water coolant

sources (245), and the secondary plasma torches (240) are typically of the
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secondary plasma torches (240) are typically nounted in the chanber (10)
by neans of suitably seal ed sl eeves (250), which facilitate replacing or

servi cing %"EQE’# orches (240). The torches (240) gener%@&ﬂﬁ&rﬂ?(ﬁases t hat

may be directéd towards a bridging formation (B) or (A g wthin
the columm of waste. The secondary torches (240) are distributed within
t he chanber (10) such that in operatio.p7 the plunmes from the torches (240)

provi de a hbghrdrsfaeyatsthdwabnbhssldsthypbeak) y24 out
1600C or nore, to thepbri dge folrlmatiogs(A) or (g) @oég?%%gg?m%ﬁg{?roy or

melt the sémetheAshambér (he) fyi meeanspbfissuitabiy ssealt) sldebes S@SONdaMIch P! asma
torches (240) generate_at their downstream output ends hot gas jets, or

pl asma pl ufasiiita@venipcing avesayiringnpbtbe torhes EbH)t THOOGChes AB40)

7000C. Additional 1’% the air or oxygen that may be used to operate the
secondary BFBRERE £8F E#ES tg@%@)ayé?eséﬂé‘?ﬁﬁlt@% o orfgng domhatedrafBhpar wit hin

th t 35) . - Thi h | | eads t f h '

in° Lomper GRLERCHTER) it SR SRR (YRR, TRR AePg i tor Ree DS o 1 ho
| H f ' : - { h 240

e oty onorPag i, Be TR oo () ekt in bREREE MBS 508 v ng,

or is in fae toatheadao) eeswrde aTE]%g,Ste( 4?@:[11'&5@2& Eﬂﬁétpg/giﬁﬂ%ﬁfﬁﬁ order

continuously, the secondary torc 0) need only S as an when
required. dhubout HeHECoorangrel ap cihesbiiddd)fonnetisnjgchr (B)riel asiysly | ess
wear than the primary torches (40), and need relatively l'eSs mai nt'enance.
Al t er nat i vERS§troy Re madtedame. oy whidisthe 2topanyeylashs jetsd 403 atle se¢@rdury t ent | y
preventively, providin heat blast to the refuse columm (35) at preset
interval s, P%ﬁﬂ@%ﬁ%‘gﬁ%@“ﬁ%&%ﬁ%% R coxsirgEm outpyt erdabell 885 jetse prby

Dl asma t or B0 BHORcs BArert AP ee ERReT ey et EDTG hatents
7000°C. Addiﬁonaﬂy, the air or oxygen that may be used to operate the
secondary plasma torches (240) also enable the oxidation of charcoal within
the waste column (35). This exothermic process leads to a further increase in

temperature within the chamber (10).

- Typically, and in contrast to the normal operation of the primary torches (40),
the secondary torches (240) are only operated when a bf'idge phenomenon is
in the process of forming, or is in fact already formed. Thus, rather than being
operated continuously, the secondary torches (240) need only be used as and
when required. Thus, the secondary torches (240) are subject to relatively less
wear thap the primary torches (40), and need relatively less maintenance.
Alternatively, the secondary torches (240) may als.o‘ be used intermittently
preventively, providing a heat blast to the refuse column (35) at preset
intervals, which may be determined statistically, for example, thereby
preventing the formation of bridging phenomena. In any case, the secondary
plasma torches (240) are preferably operatively connected to and thus

controlled via, controller (500).
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28 Bridgi ng phenonena of type (A) caused by vitrification or

bitum nisation are generally forned at the | ower end of the chanber (10),
and thus, een@hs;p0re secondary torches (240) nmay be prggi ded at _this end
to deal with such bridging phenomena. Bridgi ng phenonenatBILMAEE (B) are
generally caused naturally by the do | ow of solids, and its nost |ikely
| ocation along the height of the chantter (10) rmay be estimated or

enpi ri cal | Pridiging phardmeihef tepa(l ) LORH 9 vitkiFRY - Qn. the
average particle size and gener al(: )hormge}%gﬁy ofﬂt g?y/ahslt%gglg% lt?ﬁ]i‘nar(e%).

Accor di ngl gendgraly Hermseé ab tmloywerpirab ofithe asteineiser (249) andBul Somt 8?’ Loled at
such locations to deal wth such bridging phenonena. Thus', a plirality of
secondary PRHOEREE (OERRES et Obempy obe dudvidedc htthiar efd G dedl watH amshhei ght s
di sposed bgt-ween tge %i ma;%. orches (40) and the gas outlet (50). The
secondary gﬁlggﬂg PRTRGBENG- @‘glg%yplb@odﬁlﬁ% Phiyrsl (W) s gentrallyctmanedr (10)
| ongi tudi n 0ft, .C} reptial.ly. For examp|e, one or nore |ower
secgndary ?%tlru)clﬂgg%/g 2%’8) H%ﬂ%@ 8?39%%%5‘15 IPH%"”B-{S@\BW lasgtionfalongehehanber
10), but géic [ [ - 1 Qr s (40), ,say at _lqcation (L
i(n %:i gulrJe lgélatﬁ;g??gél]%évgmgtgﬁlq]d)?ﬁg&:%#Hé%eggﬁo E'ﬁ%‘r#ﬁﬁ%&@m@f& Thl@akeg :
verti cal | yeset Joestidd)ehptid Oftfeh qut | et

ye ) eh Bt EHBhY, yRie%éﬁ&otn @sﬁeré%%?@m? tg%h%?é &

(50). Simlarly, one or more further upper seco A5 may be
provi ded beemeganeifie ¢fowke wastendaluynrt (BENe AdcdAdheBNdfikergas. Qutidret (50),
say at location ( in Fiqure 2, typically within the mddle thir f the

chanber ( 1R)PST&; Arehgs (24 Y e prenifed s rsuk sonetjorretpidex] edch aticany

desired hey -al ana chanber (10). Advantageously, the plurality of
secondar yqlt)lg‘rg%]ﬁ‘gsp%égg)‘enﬁre al so preferably angularly distributed with

respect to the periphery of the chanber (10), i.e., viewed along the axis
p p phery
(18). SuchTRus, a plurality of secondary torches (240) may be provided to chamber (10)

at various heights disposed bet:ween the primary torches (40) and the gas
outlet (50). The secondary plasma torches (240) may be distributed within the
chamber (10) longitudinally and/or circumferentially. For example, one or
more lower secondary torches (240) may be provided near the lower end of
the chamber (10), but at a height above the primary torches (40), say at
location (L) in Figure 2, typically within the lower third of the chamber (10)
taken vertically between the primary plasma torches (40) and the gas outiet
(30). Similarly, one or more further upber secondary torches (240) may be
provided between the lower secondary torches (240) and the gas outlet (50),
say at location (H) in Figure 2, typically within the middle third of the
chamber (10). Similérly, more secondary torches may be provided at any
desired height along chamber (10). Advantageously, the plurality of .
secondary torches (240) are also preferably angularly distributed with respect
to the periphery of the ghamber (10), i.e., viewed along the axis (18). Such a

distribution of secondary torches (240) enables the temperature profile within
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within 1 4 MAR 2005 WD 02/29322 PCTI 1L01100905 29 the chanber (10) to be
nodi fied when required to renove bridging phenonena wherever they may
occur within the chanber (10). Since not all secondary pl asma torches (240)
are necess¥Pi®¥*¥%ed with the same frequency, the chanb®TLiH"Hay be
provided with at |east one and preferably a plurality of application

poi nts. (260) which are adapted for r iving, a secondary plasma torch
(240) and fthaiscieemri $€8) aosW fedl ( ' agtively
sealed to preventing gon)rrur?is?aei ?gér)\&lﬁggt \?ggeﬁl t%gg%ﬁghn%(g?re%@}rﬁﬁlﬁ%

out si de whghenomene ededeveithepppeay adis wikkiy the chasbederoy th a plurality of
said application points (250) distributed |ongitudinally and/or
circunferentially with respect to the chanber (10). Thus, application

poi nt s (26@}“%?%@“&369?‘3%’ Rlasmgcterelnass(34i0) rarn navessachpmsed with)that whi ch
bri dgi ng phenongna occur, rel ativelq}ipsess fre uené%%, .or indeed at any

other desi FBUC BERITH, e Ghamher (10) My inggerovdded witly atdgest e Bnd

| ocations, _a, dar toreh (240) . inserted into . the. chanber
via the sl EZ\’/e é(:biicznofj1 %Fpétlﬁg”g%pﬁ%ﬂ?‘g%%'ﬁ% 0&@ (%)%O)@uﬁlﬁdargu%‘iaéﬁﬁ‘gnﬁqry
renoved af - geal | ' § j dgi n T . eL,.d

provi di ng E?@?@ﬁshgggﬁggﬁqﬁﬁ?ﬁﬁeﬁyéﬁﬁ@ ?gg(r)?l ’ust Ebeﬁgﬁg%)gr Em%%? may
be provi deglesive(280plwdiiahidan b sapstivedt kele@abireveRBR cofdftinRhivhi ch is
provided with a secondary plasma torch (240) only when heeded. This | eads
to | ess wedetwéen te chambes (1014 thas outside schehnomer neaieidt Jheupgagytubor
them The application pojnts (260) nay be provided with:, neans for

oper at i vel yNa¥ BRPERYIdRE Witk asphis#a ot $ai¢ @ppLcetiam poinip RS Dodistréteter ei n)
to th 00)., .alt i ly. il tral t
for enabl | Agreipudhate yed cpuienadelly Hutortethdor HacpumBem (OO -
control | er I(lﬁgp)applg*ggﬂtiéﬁ Phty (Q60P A MR bY&ided S o kichl ewREEONES" Y

torches (240) at
chamber (10) at which bridging phenomena occur relatively less frequently,

or indeed at any other desired location, such that if a bridge is formed near
such locations, a secondary plasma torch (240) may be inserted into the
- chamber via the sleeve (250) at the application point (260), and subsequently
removed after dealing with the bridging phenomena. Thus, rather than
providing numerous secondary plasma torches (240), the chamber (10) may
be provided with a plurality of application points (260), each of which is
provided with a secondary plasma torch (240) only when needed. This leads
to less wear of the torches (240), as well as lower capital outlay for them. The
application points (260) may be provided with, means for operatively
connecting the secondary torches (240) (when located thersin) to the
controller (500), or alternatively to a.n auxiliary control system for enabling

these secondary torches to be actuated independently of controller (500).

Additionally or alternatively, some of the secondary torches (240) at least

may be adapted for swivelling within the chamber, as illustrated at (240" in



may be adapted for swivelling within the chanber, as illustrated at}¢M@ 3005
in X14 MAR 2005 WO 02/29322 PCT/I1LOL/ 00905 30 Figure 2, to provide a
greater geonetric operating envel ope therefor within the chanber (10).

" Preferabl yy st one of the secondary torches (240) e provi ded at
t he Iowerwen ’2%3?% he chanber to increase the tenper aturggi(fﬂ‘g’?lg@f’s and t hus
alter the tenperature profile within the chanber (10) such inorganic waste
is nmelted quickly, and that organic waste is converted to charcoal qui ckly
wi t hout al FogumgZito provideny greater taswererfioropenang AR pRUGRFoF QRkiGUr at i on
can thus be used as a curative feature to renove bridging phenonena, it may
al so be usH ?hﬁfébffr@@ént ative fashion, the secondary torches (240) being
operated periodically (and in sone cases perhaps continuously) in order to

, t bridgd h f f ' [ he first pl . Th f
br i dgi ng. pRCHSHENE S1ERTATEIY R DERATOp s (A0 Tl s dgd thpe
det ecti L @nisfii ' I t f t th h th

chanber (1] a0 e BBbrRr 1 38R 1Y sornBliabit aBeao i s may be

| ati vel ytigh or=y in.th )

L?oge;gﬁnétchgén%greﬁ?%g)@%oef?%g substetzl%teglaél??{?/é@?g?)le\éﬁ%}% ;’L{lglfé,%zéﬁﬁlasqetgg | ong

to reach | eedted Buickiyr and athpt ergdiitswashers ceaveatd o ¢RIRbal &Mﬁs a
signal fromupper sensors (33) of the sensing system (530) indicating that

the | evel uitheadadlovengiit kewtdy ¢rpitunten fwriong! Mehil¢ 506) o benfigxpeions t he
| evel of was%lﬁﬁtg re%gh | evel ,(E), within a predeterm ned tine-period after
$OpH

this event “30 £ R AUREIVS IREUSERi IENOVE brydging phenosreng), at mxkywi t h

the rate o i:ng, of te withi.n the chanber .(1Q) o vol ume of
wast e cor?lgg%‘%glf‘sﬁé @oatMS%§% %f%f)ﬁelﬁﬁéﬁ%@?f%tﬁ(%&?sl éf&) b#pgand

| evel (E). ; r term j .0 i 11 depend on the
conposi ti Oﬁp%?tﬁﬁn\?\gg&?g?p e\gi %ﬁ@%ﬁ%@ﬁ%ﬁﬁ% %ﬁh@ﬁg T Q#rafﬁd whi ch
i's now | owpreveedridging phenomena from forming in the first place.

The presence of bridging phenomena within the chamber (10) may be
indicated bj the detection of a significant decrease in fhe flow rate of waste
through thx_e chamber (10), measured by the sensing system (530). Such a
decrease may be relatively sharp, and may be manifested by the level of
waste in the processing chamber (10) being substantially stationary or taking
too long to reach level (B), for example. Thus, when controller (500) receives
a signal from upper sensors (33) of the sensing system (530) indicating that
the level of waste is at level (F), the controller (500) then expects the level of
waste to reach level (E) within a predetermined time_period after this event.
This predetermined time period is typically correlated with the rate of
processing of waste within the chamber (10) of a volume of waste
'corresponding to the volume of the chamber between level (F) and level (E).
As such, the predetermined time period will depend on the coﬁlposition of the

waste previously provided to the chamber (10) and which is now lower down
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the conposition of the waste is not a straightforward task, and nmay
require visual inspection of the waste before it 1is provided to the

| oadi ng chanber (136), or, it may be decided to operate the apparatus with
certain tyPOP?B3haste only at certain tines. Thus, the P‘b?'éﬂ@@’é‘%’m ned tine
period may have to be quite large to take account of the possibility that
t he conposition of waste within the chilber (10) is strongly biased

towar ds i n@e@niftoresste, ]_T)@treng&gﬁgl €he anbddi8ohS caggl s{.oW~ng, down
of the pyrolysi gmaste di sposal process inIEItﬁeoch<£;1)nbt(=1§llr%I (16?, 1So\rgfggrat han

predet er mi gedightiorathdtaskpadd miheeduenetisedl inBeisd 6f B WakeWdibienitt he
chanber (10) may remain substantially stationary or decrease very slowy
(while no meprovade®to te hudéng chemben]36)aod it miay bs ddeidedniongstrixy thbe
controller (500). (In sonme cases, the waste |evel may be stuck at the
upper poi nEPP§TaBIs Veith | e8Ftain (fpes apll wadieisonlie at overtadn | emeg500usj shal so

dapted to, t the |evel of tq at | fall f F) within th
ot or i PrOREA e R Rec Rk dopr do BecollR lusee doiiu? prenehatnes

N ' : .oQ <0t t t.put
roduct yabosTpAEE MM CrYodinh S {ekto Wity iE RS 400 il
i I { WardeimgophRCceased driplet CORY j i g,c]#? t
ilolnﬁrem (egg)bm'?’ﬁgodec?iasegi n pr odu?:tﬂisigﬁxof leb?gguct gigééﬁs)ghrlr%y% %lg e Zrﬁi ned

by noni t or idegt diethel pyaolysiewastetdigpaeabpiecess gasrschapitssq0),Nengashent | et
(50). However, there are a nunber of difficulties associated with this.
Firstly, pPé@iﬁi%Hlyél@@s may contain high levels of tar, particulate solids
and also liquid vapours, rendering any flow neasurenent inaccurate.

chat it} o SRiouer aPetthe Teyrios B BeteRlumn Sty bl S WD haRber
(10) due tQqhh QAHNLPHERRRERAYr dbdEa RV dSiBIIPTRRS A Sl Whasthe NY
is added thereto), and this is determined by the controiler (500). (In some
~ cases, the waste level may be stuck at the upper point, i.e., at level (F), and
~ thus the controller (500) is also adapted to expect the level of waste to at least
fall from (F) within the same or different time period.)

The presence of bridging phenomena is generally also accorﬁpanied by a
reduction in the amount of output or product gases produced, and of the
amount of liquid product produced, since less waste is being procéssed due to
the congestion in the \-:vaste column (35). The decrease in production of
product gases may be determined by monitoriﬁg the flow rate of the product
gases through the gas outlet (50). However, there are a number of difficulties
associated with this. Fﬁirstly, product gases may contain high levels of tar,
particulate solids and also liquid vapours, rendering any flow measurement
inaccurate. Secondly, while the product gas output may be down (also due to
the fact that it is also more difficult for gases to flow upwards in the chamber

(10) due to the bridging phenomena), the oxidising gases are still being
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chanber (10), and these gases are also exhausted via the outlet (50). The
reduction in the production rate of liquid product nay be determ ned by
detecting reduction in the level of liquid product at the |iquid product
col | ecti on&?c?ggﬂgill). This is usually a better indicat orp%'f’u’f’H@’gb‘r esence of
bridging than nonitoring the flowrate of liquid product to the reservoirs
(60), since if the liquid product has 31?(gh viscosity and/or solid

deposi ti onphagde® G Whe Eldwernen O WP Shathb&ul FoWrLdu O, es oirs
(60) will gl so be decreased or stopped al toget)ger' &;-?os\%ve‘?/ates?g EErl*ieg%gmay
al so be caselaustedvhiacthe ontlieef 30)st andi ng havi ng a bridgi ng phenoneon present

in the chanmber (10), the level of liquid product in the collection zone (4

1) does noLr decrease (or, at |east very slowy) due to high viscosity of
the Iiqui dIpesadestiamm te preduchpagatfcel Bauishprodugepeyi bé deterdimesbber, a

| owering of, the |iqui roduct, | evel y..al.g0 be due to the conposition of
previ ousl| ydBTrefﬁEgsae&e&bé‘g{@ ARViR glexel ggl ]é‘ﬁmaepﬂpdlu(‘i@vaﬁr'@ﬁoh‘ﬁ‘ﬂ]@npmdﬂcﬁor gani c

waste. Thu il e iag. of th | i_qui roduct level in the

col | ecti onég%%\glc%%f?n%‘rg%ﬁ‘n afsehﬁﬁaélyp?egﬁﬁ%—gméﬁcatfﬂ? ioggﬁ‘ﬁgl?rqsﬁ’écel 8&k of
such this gggk ] ' lsd en . bridging
occurs, it i s5%?%1?1%&%2?3%??%%ﬁg%ee&éﬁiﬁi%}agﬁ%tr 2%3@? r)‘é%rl{)'f”“rE

i ncrease. T0)s sinkbéf fecli Quitigstodat BB leiohi AsdddeyIRB& S0 iU SR di

nonitoring the liquid pr%([jug?. for the ggt e?m’ nation of0 bri ﬁg?érllga?gﬁ\%\het her
the |evel cofumredjuthe puiptiicsf liquisbipredudtole feneesedddirhd60) mitieaedbe
providing, .in the - negati ée a ﬂg{%essary t hough not sufficient condition
theref or. PereabRdsor popped eliogathar. RomEver.diiete mayealse decases sn wi6Thar e

1505 Bl oS e Sl 0 2

ComEE 2 1 B STl MR A1 el Pkl i
least very slowly) due to high viscosity of the liquid product and/or the
‘presence of solid deposition. Moreover, a lowering of the liquid product level
may also be due to the composition of previously-pfocesséd waste having a
relatively low proportion of inorganic waste. Thus, while a lowering of the
liquid product level in the collection zone (41) may indicate the presence of
bridging, the lack of such this decrease is thus inconclusive. On the other
hand, when bridging occuré, it 1s very unlikely that the level of liquid product
will increase. Thus, the preferred parameter in the present invention for
monitoring the liquid product for the determination of bridging is whether the
level of liquid product in collection zone (41) has increased, providing, in the
negative, a necessary though not sufficient condition therefor. For this
purpose one or more liquid level detectors (46) are provided to detect
whether or not the liquid product level has increased beyond a predetermined
level, and the detectors (46) are operatively connected to the controller (500).

Such detectors (46) may be simple visual indicators that enable the operator
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|l evel, and may be in the formof a suitable wi ndow, for exanple, |ocated
near the collection zone (41). Thus, referring in particular to Figures 5
and 6, when the controller (500) determ nes that the waste flow rate

t hrough t h®WOM2AMB2r (10) has been reduced bel ow a predREHHUAN init as
descri bed above, and that the level of the liquid products in the

col l ection zone (41) is not above a pri¥deternmined limt, this

det er mi nat | on. prqvi des..a hi rababi,lity, that briddi has .in fact
occurred WI{CE H}é%v ﬁﬁ%“@%g?%léﬁlﬁgﬂgygaﬁad%ﬁ'éwﬁ@ I{REPI %ﬁ‘gﬁgté@aﬂm 8% Si nce
the | ocat i gg ofdgikdglcag RepouRaIYdN At ghanber (10) nay sonetines be
random or quasi -rantdom the corréctive actioni's preferably by activating
the secondary torches (240), preferably in a manner such as to nmaxim se
the effect Thesesetrites eobatividar k& Riferehi 3 shdi Asvaes ehkhadudey (spggondary
torches (240), for exanple as located at (L) in the Figures, are first

acti vat ed. d¥leemimgspehait hee waktendbtve mitet déhrcalghi thec chambef J18) hds bebe

~increased not aqnly because of ,the additional thermal energy provided by
the second&F4Hceg| 5 redetepined Haubecdessabed abeue nnrdhihat thealaviebn$

bet ween chgrcoal .. and additignal ,oxygen supp)ied via_ the secondary torches.
" The tenperﬁ?%ﬁﬂumﬁpm‘ﬁcgs Wi ﬁ?l??‘%gmcmal)(iiéﬁotiaé’of’ﬁl?spfﬂ@&?ﬁjﬁﬁn%i ch may
enabl e they; brigdal h e Quer . {. erature.profile
change is hlnﬁg’u |g‘?cgﬁ l%@@@P&%@%%Mﬁﬁp%&&h@ﬁBﬂgg&g li:ilast e E_condary
torches (24QiuRe@WitRE i cHAEbACNI0) BURorretA¥e abtiédlls r3AG¥@ t he previous
secondary torches are then operatéd, in addition to or I1nstead of, the
latter, and such sequencing of secondary-torches continues as necessary up
t he chanbeBinceyhe la¢atige gficrmdgingophenmener ovitlziny theo chimabernr(@ Oprfer abl y
controlled by the controller (5Q00), but may instead be control|ed by any
ot her sui t ABMEUNES RS BINAPRYOhBHAY -T8NEAMs She ComRPTRCtIQ 1Sapshenably by each

provide a ggﬁ%ating the secondary torches {240), preferably in a manner such as to

maximise the effectiveness thereof. Thus, in the first instance the lower
secondary torches (240), for example as located at (L) in the Figures, are first
activated. The temperature of waste material in column t3 5) will be increased
not only because of the additional thermal energy provided by the secondary
plasma jets, but also because of exothermic reactions between charcoal and
additional oxygen supplied via the secondary torches. The temperature
profile within the chamber (10) is thus changed which may enable the
bridging phenomena to be overcome. If the temperature profile change is
' insufficient to overcome the bridging phenomena,--the secondary torches..
(240) provided at the next level, say at (H), above the previous secondary
torches are then operated, in addition to or instead of, the latter, and such
sequencing of secondary torches continues as necessary up the chamber (10).
The sequencing of the secondary torches are preferably controlled by the
controller (500), but may instead be controlled by any other suitable
controlling means such as a computer for example, to each provide a heat

blast of suitable intensity and duration in a predetermined sequence such as



bl ast of suitable intensity and duration in a predeterm ned sequence MaRCINS
as 1 4 MAR 2005 WD 02/29322 PCT/1LOL/ 00905 34 that described, for exanple,
al ong the height and circunference of the chanber (10). In rare cases

where the i.dal phenonena persist, additional secon t orches
(240) may @é og’r%g?/?ded and operated via suitable applica f%lr’fgl;ﬂr@?éi?s (250).

The extent of this activation, in part,jﬁgul ar how many torches are
provi ded, in which order they are actiiated, whether continuously or in

bursts, anthaftodeseoivedorfor axaynple, déeiglatle aesiohtliangl tcrcamfefodick abf hpel an,
which may be nodified with tinme according to experience gained with any

parti cul ar clpphem{lfy. [r160% cakds wheresthddtredgingedhenbatenahpdreist, hedwgsata f1 ow
rate through the chanmber (10) is below limts, neverthel ess the | evel of
liquid progkesmsans plafenesenches (240 )smesybe peoyidai cand openated Wiz puitailace of
sol i d deposi ti.on. and/.or &LS%)S iscosity.liquid roduct. If it is determ ned
Chat the vARRASHITRPIREL AW ol cXiret BRHE ey A09mi18 DSHCUEEhaW FRRY 5.
i.e., nom e | _of _liqui oducts_i.s

i ncr easi ng{,nb%l: H?és)&%es& %&gﬂ;e};&;ﬂ: \Q/"gj‘j 81% %Eé%rﬁégy (a 5% a?ﬂﬁ\g#e&’h‘gﬁe&ﬁgtcgn%ﬂ?‘éﬁlﬁs a
hi gh perc | ' St e ' Lk d.on

and/ or hi gﬁphgigglésggs’ﬁhqu?ﬁ? hvglolﬁlf%,q%?zg %p%é:lcﬁ%%& ?ésc%?g{sge%?éﬂ %@%@? #D:i)énrgact i on
for (a) iswhich atdydeymsifiddewithetitier Adv@réing 1o exmdriedcer €digsd (ARl ahg be
used at a higher rating, for exanple, and/or for organiC waste proportion
of the waspertionlareappanemed$@@) Corrective action for (b) in addition to,
and al so i ndependent from dealing with bridging phenonena, is discussed

Corbi nat | off B SAREeR Rt il e verle Hay gt ek s géaé§%%%)36| er
Lhe st o BEIcy TR, HeYerdiEleat LI RvEPOE LIRRNBr s MM 38 el of
such meanspgdifidativd of (B dredlRick (¥ olid dBRRHIGH dnd/or high viscosity liquid

product.

If it is determined that the waste flow rate through the chamber (10) is not
below limits, i.e., nominal, but nevertheless the level of liquid products is
increasing, this is indicative of either (a) that the. waste contains a high
percentage of inorgaric waste; and/or (b) that solid deposition and/or high
viscosity of the liquid product is present. Correction action for (a) is
relatively simple, requiring the primary torches (40) to be used at a higher
rating, for example, and/or for organic waste proportion of the waste to be
increased. Corrective action for (b) in addition to, and also independent from,
dealing with bridging phenomena, is discussed below. In order 10 assess the
likelihood of either (a) or (b) or a combination of both is the cause of the
symptoms detected by controller (500), waste composition cietermination
means (21) are provided to monitor the waste before. it is fed into the chamber
(10). The simplest form of such means (21) is a visual monitoring means and
a human operétor thereof to visually scan the waste, which often provides a

fair indication of whether the waste is organic-rich or inorganic-rich. Another



a human operator thereof to visually scan the waste, which often pr101)’H9\§SEG§S
fair indication of whether the waste is organic-rich or inorganic-rich.
Another 1 4 MAR 2005 WD 02/29322 PCTI1L01100905 35 way to enable the
controller (500) to discrimnate between cause (a) and cause (b) is by
anal ysi s o™Q%&BRoduct gases flowing out via outlet (SOFCT/HAHIPOBY their
flowrate. Alower than normal flow rate of product gases such as CO2, CO
H2 or hydrocarbons, for exanple, indicadtes that there may be a high

probabi i t s 16 pabld e %Bﬁ%ﬁe@?@@@)z écglzsi)i&::}gnﬂfa?é%&\g&?%%%%%%?%%%leag; a

second chanber .decongestion system _ prov _
and al so f anubdi€h) iy byeatdlosisodf the preiutd08s HowiRPLAC T3S %%Fc]l%? KB@P .
g “high™vi’scosity

deposition within the chanber (10), and/or for dealing with

li quid produeor theigrlshy rateeAdioveertthamnemalt fiew ratedof priduptigasesapehalsi on of
the plasma waste rocessing apparatus (100). Referring to Figure 3, in the
preferred é?r@mcﬂ@eﬁe oshyerecasbens for exaneplej tndicates thaditheretmay be asigighnd
aspect thereoé, .E.he?ﬁs@ﬁond decongestion system (300) conprises at |east
one fl uxi ng QHEHED - (320) situated within the chanber (10) between the
~waste inlet nmeans and the liquid product collection zone (41). Preferably,
at |l east one fluxing agent is |ocated between the gas outlet (50) and the
| i quid product collection zone (41), and nore' preferably between the gas
outlet (50) and the primary plasnma torches (40). Each fluxing agent inlet

(320) is ofaratsecehdy axpeoecifethet prexag: Givemich, | htUxddd AGEHnS Waklser (330)
such that any desired fl uxi n%ﬂagent may be provided to the chanber (10) at

a | ocat i on d¢eargestionr@stem UEPO) ¢e pseddsdiforthanethovahbfirand alsesfdrythel | qui d
products are deposi tgd- The fl uxi ng agents ;2% be provided via inlet (320)
pr ef er abl y HERVT6ie PE dthsr IQpmatinmdd vpronessast sehds deposiipe opithin ehef eed

system Su%ﬁaﬁisoe; ?iofé% clrefo"% d\é)aﬁi?fgf\ﬁ?ﬁg h?&/ Iv%secog{tyalicﬁ)quupr%hhgt, ftgg:%by
leading to a smoother and continuous operation of the plasma waste

processing apparatus (100).

Referring to Figure 3, in the preferred embodiment of the present invention
according to the second aspect thereof, the second decongestion system (300)
comprises at least one fluxing agent inlet (320) situated within the chamber
(10) between the waste inlet means and the liquid product collection zone
(41). Preferably, at least one fluxing agent is located between the gas outlet
(50) and the liquid product collection zone (4 1.), and more preferably between
the gas outlet (50) and the primary plasma torches (40). Each fluxing agent
inlet (320) is operatively connected to one -or more fluxing agent sources
(330) such that any desired fluxing agent may be provided to the chamber
(10) at a location near to where unprocessed solids and/or high viscosity
liquid products are deposited. The fluxing agents may be provided via inlet
(320) preferably in powdered or granulated form, and thus an appropriate
feed system, such as for example a worm feed device or a pneumatic feed

device (for powdered fluxing agents), is associated with the inlet (320).



device (for powdered fluxing agents), is associated with the inletl§32 2003
4 MAR 2005 WD 02129322 PCTII LA /00903 36 Unprocessed solids (C such as

al um nium oxide, or its refractory conpositions with other oxides, for
exanpl e osited at the liquid product collection zone (41) and in
fact bl ocr:lﬁwtoﬁ)gn%g?l et to the collection reservoirs (60) ?CWU%& tion of
an appropriate fluxing agent directly @ the unprocessed solids (O

enabl es the solid to be processed, typ‘it ally by enabling the unprocessed

solid to dibgobemssed tdleds | (B) nenckoedy @AaehifRlh ohget hgr ;at Rfractory
substantially |ower melting point than the nelting pdint of the

unpr ocesseBORGIOSENANIthmiberonides nfprt veansplel gaytie aepdsiRAcht ©aVELRe
chanber . (10),to rffser_voirs (60). This isﬁgarticul arly so if the fluxing
agent s ar ePTefudheolisstior zoneatd )osnd me fartbladiathe beglet aorghé micdlectibhact

ith the unprocess | i ds,..Thus referably, the fluxing agent inlet
: Vr;neans (32356%92& Sef@)aml a‘&[%???(%’ﬁ %fﬁapgi%@agfﬂwg wgl%'r ﬁ%a@' rtbat;‘ma torch
nmeans (40 - r r AN Ci sugh_as, to enable a f] uxi ng agent
pr ovi d(ed %Sﬂﬁﬁoeéssc aﬁ@gﬁ? ( %\gﬁgﬁ?h@%fglsﬁﬁﬁnéoZ%%rﬂfoi’?ﬁssi r%%ﬁﬁ@llysgw) o be
substanti a i s qt 3 rovided by the primr orch
rrgans (4:)) bﬁ%}%?&%fglél t%%géf%c?%glga{gf%g%i%%v{;%y%gl ﬁ%& %?ﬁn[ﬁ?n‘?s%ﬁ ing - a

| ar ger spatigegherpatay sdistahdlge foweimel@g Hoend ﬂ'l‘alﬁitﬁ)g RIS n%&ng%fh(ﬁ@t ed,
(O 1s Téendved;

but also slows the rate at which the congestion a shorter
spaci ng doeBprrsesseglevdidsiang thits enallimyidie 40lids thanelabhd déavienBefhxidg agent

to nelt. T{'ﬁﬁ’tot r;e' optimal spacing nmay be different for each fl.uxi ng agent
used, and thiistorressvaasi(@8)- Tyads Rgriilats soniddbe fhaingrgenfswra inythtem
broduct at FETLEFICRY IR o8B A ARSIt Rk Wb CBsamprigessant abl ¢
product's (& Eovr St AP RATe A A PHE Rl Rt e (AT prBrany
vertically spaced from the primary plasma torch means (40) by =a
predetermined spacing such as to enable a fluxing agent provided to the
chamber (10) via the fluxing agent inlet means (320) to be substantially
melted by means of the heat provided by the primary torch means (40). This
predetermined spacing is typically an optimal spacing - a larger spacing
provides longer time for the fluxing agent to be heated, but also slows tﬁe
rate at which the congestion (C) is removed; a shorter spacing does not
generally allow enough time for all of the fluxing agent to melt. Thus, the
optimal spacing may be different for each fluxing agent used, and thus a
practical spacing may be chosen for any given system (300). Similarly,
congestion due to slow-moving high-viscosity liquid product at the collection
zoné_ (41) may be further processed by suitable fluxing agents and/or heating:
to reduce viscosity and enable the liquid products to flow out of the chamber

(10) and to the reservoirs (60).

‘Thus, preferably, a secondary plasma torch arrangement may be provided,

comprising at least one secondary plasma torch (240) operatively connected



Thus, preferably, a secondary plasma torch arrangenent may be provided, ...

conprising at | east one secondary plasnma torch (240) operatively éo%ﬁé%tzg‘é
1 4 MAR 2005 WD 02/29322 PCT/1L01/00995 37 to suitable electric power, gas
and water cool ant sources (245), the secondary plasma torches (92.40) bei ng
typically SfOPHEon-transfer types. At least one fl uxi RgVRGEMOY ni et

(320) may be coupled to a secondary plasma torch (240) in a suitable

m xi ng chamber (400), particularly if 3he fluxing agent is provided in

powner ed 1 2 Shirg1e dmiBiRSE, bl Snd AR ABISASONAALY USSR SL00 0L, 240)

also nelt the fluxing agents Increase the te

unpr ocesseelasstd tstehes (D) béigg Al pldalynot HRMARLank Il A 2@ the
pr ocessi ngq)of the vvqst(e c)ol un‘ﬁQ?gS) ) YThe secondar yﬁéltggﬁé; ﬂ)?%hs{es&?MO)
are suf fi cifbnity agelitsplei (220 vmay ibeadoupléd wn sdwndaty phiirenoradn@4®ih to
give the fluxing agent sufficient tine to nelt before they act on the

unpr ocessed $iaPlsMLARg ¢hasrkarl (F00), mertivulady 5y Enxitmegemyis peovided t o

operate the seconda l.as t or ches g 40) al so enabl e the oxidation of

h | itk ROWIERRS Sorat d hecet BE3L %fﬂw@%%??@ﬁémi plagmsdeseh (44s. t
?u?{ ﬁg? i\rll\n%ﬁs%aﬁ% e AGIRS" Itg e vgetﬁ?n t&g hanber 1%%]% Parti cul arlsy \/\ﬁe?\1
the fluxing agen%s are not a% %@l %d%queaF?S %&%’BP"‘@F‘#’ i the THEPESRICFn
granul at ed sbaudTes Whdl bl R et oldthieh 32 d Boff %}b}?ﬁ%ﬁ%ﬂng er (10)

at a sufficient height above the secondary tor¢éhe t halt "when

the latter vases eodiahe®N) Vitie aktondaRy SylAGhEOIrEladd (P40 bhe tsR€ficiently

i ntroduction of the fluxing agents), a sufficiently high tenperature is
provi ded belispdaced Mermcally feomi thet bellddtion nopeafitte giventet fHveiher eggreachi ng
t he unprocessed solids. Thus, at |east one fluxing agent inlet (320) nmay be
provi ded bétl%éféﬁmtth@%ymlybﬁﬁaraﬁlae}tﬁ@qmﬁhpim@r@mgg s¢lidhe chanber (10),
particularly if the fluxing agent is provided in granulated form since the

Fluxi ng 2090 331! fiel kifor' Scfgil thalBhly RS 4 B LL0%:0 T, Mg ymprgcessed

plasma torches (240) also enable the oxidation of charcoal within the waste

column (35). This exothermic process leads to a further increase in

temperature within the chamber (10).

Particularly when the fluxing agents are not provided in powdered form, but
instead in granulated form, the fluxing agent inlet (320) is provided in
chamber (10) at a sufficient height above the secondary torches (240) such
that when the latier are operated (typically in synchronisation with the
introduction of the fluxing agents), a sufficiently high temperature is
provided between them to permit the fluxing agents to melt before reaching
the unprocessed solids. Thﬁs, at least one fluxing agent inlet (320) may be
provided between the pyrolysis and the melting zones of the chamﬁer (10),
particularly if the fluxing agent is provided in granulated form, since the
fluxing agent has more time to fully melt before acting on the unprocessed

solids.



solids. W'AIR 38 Suitable fluxing agent may include, for exanpl 8. %2 ~oRe
or nore from anong Si0 (or sand), CaO (or CaCOB8), MyO, Fe203" K20,  Na2G**
CaF2, borax, dolonmite, or other fluxing material, as well as conpositions
conprisin nore of these materials. While the presence of deposited
unpr ocessgﬁ{gggﬁg%s wi thin the chanber (10) that are bl opcﬁiri”ﬁ&mﬂg\'?sage of

| i quid product to reservoirs (60) may acconpanied by a relatively slow
decrease in the waste throughput flowtate through the chanber (10), it is

char act er i Serzbleafliring byem retyatinolely, Sraepameesr @88 & den ok hofd grhat e of
| iquid product to the reservoirs (60) and in particular by an increase in

the level @amonpabiCh frosand) Ca8) (e (GO g0l Feahj, i, @9 M, 04 JaF,Thus,
whil e the presence, of, unprocessed_ solids (C) nmay cause a raise in the _
| evel of |PofdKe APloMiEs.s arn other cdnxisgt imosterishe ag4Well | &5 cumpasitiogeneral |y
initially affect. the processi of the waste colum (35), or therefore the
flow rate tHEPESF-&M™ Wﬁ%@ﬁ&#%@‘tﬁﬁ\é\@t gases produced. As in the ,first
aspect of the present invention, liquid |level detectors (46) at the liquid
product collection zone (41) are provided for nonitoring the | evel of '
liquid product (38) thereat. Referring to Figure 3, the detectors (46) are
.operatively connected to a-suitable controller (600), which is simlar to

that descWHhisltifeopresemder of HepogifedOynmbeédsed fsolighs vasR@Ctheodthabdter 1 63 €Nt
invention, mutatis nutandis. Controller (600) is also operatively

connect ed thettae bleckingl prssageyentt diquidyproducy 300jeseovairt i(68) enthebe

secondary torches .(240) and. aor to feed any particular fluxing agent via
inlets (328§CCRRP é‘ibyéd?eqﬁ%v&é(rfg@é’ GoReasH| 1B g gratte thrmgbout ﬁ@w Bie | i qui d

P oduct . - ALTERER bk SHER QLTI R EmeRRredorthes Rt rorey iR ect or s
(46) may bgecrbfRdl on the Udbwi AHL &t BGRid BROAERY hd 8sehvEirMBo? MR in
particular by an increase in the level of liquid product (38) within the
collection zone (41). Thus, while the presence of unprocessed solids (C) may
cause a raise in the level of liquid products in the collection zone (41), it
doesn't generally initially affect the processing of the waste column (35), or

therefore the flow rate thereof or the amount of product gases produced.

As in the first aspect of the present invention, liquid level detectors (46) at
- the liquid product collection zone (41) are provided for monitoring the level
of liquid product (3 ‘3) thereat. Referring to Figure 3, the detectors (46) are
operatively connected to a-suitable controller (600), which is similar tolthét
descri’bed for controller (500) of the first aspect of the present invention,
mutatis mutandis. Controller (600) is also operatively comnected to the
second decongestant system (300) to activate the secondary torches (240) alid
or to feed any particular fluxing agent via inlets (320) as required, to remove
the blockage to the outflow of liquid product caused by the deposited solids
and/or high viscosity liquid product. As with the first aspect of the present

- invention, such detectors (46) may be simple visual indicators that enable the



WO 02/ 29322 PCT/ 1L01/ 00905 9 operator to view directly the |iqui ¢4l MARES
and may be in the formof a suitable w ndow, for exanple, |ocated near the
coll ection zone (41). Referring to Figures 3 and 7, when the controller
(600) determn that the level of liquid products (38)_in the collection
zone (41) ﬁ?ogg%% predetermned limts, this determ na’?qTélFrmé?"?)'{?i des a

hi gh probability that either (a) that_the waste contains a high percentage
of inorganic waste; and/or (b) that sflid deposition and/or high viscosity

of the |1 uberalro@ufibwl dirRASERliquidlc MISEUPEEY B(é;ijnrﬂe%g:ﬁ;gf‘&sxﬁi?aeoééi rst

aspect of the invention, correction action 1S r lve i nmpl e,

requi ring thirdewi foarexatipieiesatedheat ehdeollsetidnaione (4h gher rating, for
exanpl e, and/or for organic waste proportion of the waste to be increased.
In order to assess the likelihood of either (a) or (b) or a conbination of
both is thBetmse & Figwees J mndois vienebeewnplieo(600) Hetermif@0ihat whst e

conposi tion deterni.natjon ans (21). are alsg provided to nonitor the
wast e bef oreé’eft Oi‘rsqlﬁ’é impgg?qﬁe (8Bandserthe1 opllegidonegens b&H it habpespect to

the first of e inventign, mutatis nut.andi s. .Anot her to enable
t he clontS r osf%fe%%gb‘&fét L @ﬁﬁﬁ%ﬁ@ﬂ&?@ﬁﬁié’ﬁf)@ﬁ%? (@Q‘aﬁ@%éhﬁ% 8 is by

| vsi . . . ) d thei
Fow "1 at o SBEF (N IRANRE AR8ESon s Lieh PorkeRafb bl Blodb R RS 100 | oo
H, hy d(®cthabesisd désssi {1 BH veR{o8 i L.ah
pr.og;bi I ?/tgl of ¢ (a) 1 fﬁ?ssﬁ?gaggﬁérhﬁ?ﬁed thﬁb{fﬁ%? Ielqiﬁgcp%mﬁ?ﬁgﬁgspﬁrggggi lity
that (b) i#&stdieceweadeénfrelatiphao thy fpsoaspesdof ther atvehiionpotirettict adHa0)

corrective_,actiqn as follows is provided. Firstly, no nore waste is
provi ded t&T (7 18 Felatiuely(Stople reqniring thenpuimenh tirchen 4 Brte e hibesl/ata wi t h

respect to,the |iguid.product level. .In enbodinents such a hat

17 st rat ol S EREHiofd SRATGIP oGRS ST SETE BTOPORRRR S80S W2/ 20322
to be increased. In order to assess the likelihood of either () or (b) or a
combination of both is the cause of the symptoms detected by controller
(600), waste composition determination means (21) are also provided to
monitor the waste before it is fed into the chamber (10), as described with
resbect to the first aspect of the invention, mutatis mutandis. Another way to
enable the controller (600) to discriminate between cause (&) and cause (b) is
by analysis of the product gases flowing out via outlet (50), and/or their flow
rate. A lower than normal flow rate of product gases such as CQ,, CO, H, or
hydrocarbons, for example, indicates that there may be a high probability of
(a).

If it is determined that there is a high probability that (b) is the cause for the
' syrhptoms monitored by controller (600), corrective action as follows is
provided. Firstly, no more waste is provided to the chambef (10) until
nominal conditions are achieved with respect to the liquid product level. In

embodiments such as that illustrated in Figure 3 in which secondary plasma



PCTI 1L01100905 40 torches (240) are provided, these are first actilvaia®, 2005
typically via coomands received fromcontroller (700). The tenperature of
waste material in colum (35) will be increased, in particular the

t enper at ur g, contents of the collection zone (41) _The hi gher

t enper aturgdr)r‘%/ﬁ%%abl e any solids deposited in the coll BEVISH D8 he (41) to
nmelt, and may reduce the viscosity of hbqui d products, facilitating their
“renoval therefromand to the reservoirs (60). If this happens, the |evel

of Iiquid [596&@&?26%3@, puvededidhese are fitst laetivhted) eypipsle et LERRSshdevel ,
and when this.i s.%et erm neﬁéb%/ the controller (600), the secondary torches
(240) are JESTYPY R CORFRUEKITNR)- dhettamperaiures af maste imaterprrihi cihmsn how

many torches 1 vided, jn _which order they are activated, whether
cont i nuousl f/szrgﬁflﬁtg%d?%tegéfedaﬁﬂ ?%ﬁ%@%ﬁ%ﬁ@@ﬂ‘?ﬁ@tﬂ% oféb¢ detiterds odritieng t o
any suitabl ' jfied wwth tine. according to experience
gai ned wit ﬁ%gﬁ;%@%érz%%g?@%ﬁ%ﬁ%%%ﬂi‘?m@f%}@ T ¢ &Y epli¢ssdepositeden
det er mi nes imhe elleefioh Honkhe 1t IBRECA! hg %155? £45&% @%eﬁéigt%ﬁgggy t e

n

secondary torches (240) has beén sufficre 0 Oover ofjlgquid

deposi t i onpbdgucts,i freilitafingditelr MnseasithyraBRR! £18 t&Ue SXATPLiEs 5{) t#e
| iquid product |evel has not decreased sufficiently 1na gi verq 2 peri od
(whi ch mayhiseharpenabitee denkl dehiquid @rwmmpswehe@@ah?ownap 'lea%le'a;ﬂéct ed
conposition of the wgite, for exanple), this may be sufficient 1ndication
to provi dETEHT rfYHeAnd whennins isdesermineddry theatordrolidr (6508),seondar y

plasma tor i Qt .co el ffective, or in enbodinments not

conpri si nggg‘??i“ede-‘g%%@eﬁg@é@‘hﬁ% &%ﬁc’ﬂ("ét%l) Tha ewtandsof Huisiastivations iion of

fl uxi ng agepftid | a.9ne .or e fluxing inlets. (320).

Opti onal | y? t %\éﬂarslté(g%nrgar£ ?%Pé%g}se %?3’6?‘3(;&9 ‘ﬁﬂg ¥deg IVEEAFsslr rent | y

Compri sing a sad  mixing Lhantar°caos) " TPl by BRogeaRss®
according to any suitable plan, which may be modified with time accordiﬁg to

experi_ence gained with any particular apparatus (100). The controller (600)
then determines Wﬁether or not the temperature increase provided by the
secondary torches (240) has been sufficient to overcome the solid
deposition/high liquid product viscosity problem. For example, if the liquid
product level has not decreased sufficiently in a given time period (which
may be variable and depend on factors such as known -or suspected
composition of the waste, for example), this may be sufficient indication to
provide this determination. Thus, when the activation of the secondary
plasma torches is not completely effective, or in embodiments not comprising
the same, the controller (600) activates the introduction of fluxing agent to
“the chamber (10) via one or more fluxing inlets. (320). Optionally, the
secondary torches '(240) may also be activated concurrently with the
introduction of fluxing agent, in particular in embodiments comprising a said

mixing chamber (400).



WO 02/ 29322 PCT(1L01/00905 41 As illustrated in Figure 4, a thigd mar 2005
enbodi nent of the present invention incorporates the flow decongestant
systens (200) and (300) according to the first and second aspects,
respectively, of the present invention in a conmon waste di sposal

appar at us ?%ﬁ@??”#hus, the third enbodi nent of the presefftF ¥Rt i on
conprises all the conponents of the preferred enbodinents according to the
first and second aspects of the invent4bn as described hereinbefore,

mutatis mutandilgstAXeSRt Fidiak 4he &%;50 P Rlimlon® Qs B drbgent CAGEROLH e

(600) are replaced by a controller 0) that serves t uncti

thereof . Thecémpotdeetheofloweddcomystas: apesms ¢p0dOindeRbdyutowtdilsRbitdgI Ng
phenonmena in a manner described with respect to the first asp%ct of the

i nvent i on, irat and seenndassgiests, Sespectively, of hiee phésedt emmdiorent a mayrAbso be
operated for dealing  independently with solid deposition/high viscosity

|i qui d prodasitd digposal appatatusdeldyl)i Bhuas.vihenthizss dimenheof $be guesems pect of

the inventi.on, jmutatis nutandis. Preferably, the third enbodi nent
oper at i onal'Fy il JORERILSES h@ﬂt \?r}be ‘"(%’é?%ﬁqnﬁ% ‘?ﬁ)éﬁ%.Pl‘ﬂfﬁE‘?dr%‘ﬂbﬂmgﬂﬁo

Fi 8, t . } . 1 he third di t
g be operSEetl EORROIES AR S8 BopeRe OF O nlien 1 drsclBete (s
moni tor ed 3ReeinbefdPECHRMNs AL lelRbnPHRN Hhd GBI R1PT th@organi c

hC
waste. In step (I1), the level of |Iund product 1s cont@gguasiﬁ/ or

peri odi cal lepnomtiiet ¢660), areyRiptadedyby aacons@Nee(FOOHRat detvsd e fiMd}onsf t he
| i quid product |evel is determned. by the controller (700) to be above

nom nal conBeteiodns, the controller (700) then deternines whether there is
a high probability of solid deposition and/or high. viscosity liquid

Rer ei nbef or T THBRURRTR ek BeaPUtcd Y SeAogc RoyutieinE PRREOBFEsent
Fnvention, ;Hut At S BUBROLS Wit fRBedt Y nd ?us(t\gsﬁgét'of%etixqser&%orﬁ?rmu angd:

| mutandis. Similarly, the third embodiment may also be operated for dealing

independently with solid deposition/high viscosity liquid products in a

manner described with reépec‘t to the second aspect of the invention, mutatis

mutandis. Preferably, the third embodiment operationally integrates the two ‘

operating modes. Thus, referring to Figure 8, the flow decongestant systems

according to the third embodiment may be operated as follows.

In step (I), the composition of the waste is monitored and if necessary
adjusted by providing more organic or inorganic waste. In step (II), the level
of ‘liquid product is continuously or periodically monitored, typically via
sensors (46). In step (I0a), if the liquid product level is determined by the
controller (700) to be above nominal conditions, the controller (700) then
determines whéther there is a high probability of solid deposition and/or high
viscosity liquid product, and if so the second decongestion system may be
operated as hereinbefore described with respect to the second aspect of the
present invention, mutatis mutandis,(steps (IV) to (VII)). On the other hand,

if the liquid product level is not above nominal conditions in step (11Ia), then



if the liquid product level is not above nom nal conditions in4stesR @Qﬂ'\il a),
then 1 4 MAP, 2005 WD 02/29322 PCT/I1LO /00905 42 the waste flow rate

t hrough the chanber (10) is continuously or periodically nonitored,
typically Wi e flowrate sensing nmeans (530) (step (My)). if the
control | erwz)%)g?ﬁ% hen determines that the flowrate is mﬁc?ﬂﬁﬁl"ﬁp%et er ni ned
paraneters, nonitoring of the waste fllg?\(/)v rate and |iquid products level is
conti nued S{]d t he processing of waste nti nues nornmally. However, if the
control | er tHe78@ptedRbwrratagsot fathd bR nd t hat
at the sane time the liquid pr oductaﬁlﬁ?\%{éi@{iﬂjsg\r,\%oc{ a%g\gg@ngrenﬁgr’g?&%gﬂgi tions,
the cont rBldnetored,0ypiaalirvidevastaifoes ruleddnsing Mekss {$30) (tgh(prphaei ity
of bridging phengnena having occurred, and if so the first dgcotﬂgeéti on
system mayierBpRrar 80 hiden sletsrnine o that des flovbeede v tithirespetertfinbie first
aspect of _the é}tresent J nventigB, mutatis nutandis, (steps (1X) to (XIl)).
In Fi gure BAMFELS, SRREIRE ghdhatvage nbew Fad¢ anfeliquidr proshioeslieveitisi s

illustrat : ' | ff bet t hi. d dth ti d
in 7 gur o P BERERT A or G STRE, o WeRBNeoRiRu et domeaar  £tBe o
f d ; LI Qr |1 qui duct | l..
At ernat i varyrone (7090 delPkindolle} Bd Bl Batd BliSiieos bt e 11 ow
rate may bthecsmheé nimeishe #adid prsdust 9'€§e1(i|s|ﬂ@tl)a ﬁ&@hﬂ%mﬁﬁigf{;’g&ged ina

si ngl e synptons-eval uating step. Wiile the fl ow decongestant $§ys
accor di ng eQnirdiderf (78Q) st sletmrndnessphether aberdésta iHgRT pRIAbALyassan
~integral p,gr.t of a plasma-type m xed waste converter, it is clear that the

systens of PHASIE pheomenphaving ecenmedawtd Hosiheyfirst decardgestiahl swstem
separately_or {ogether, on an ne of a._large nunber f plasma-based waste
conver t er T8¢ ¥ pgﬁ_edla%ﬂ%@/bée%@@ 8@‘3@@3%9’*321@ respect to the first aspect of

the present invention, mutatis mutandis,(steps (IX) to (XII)).

In Figure 9, an alternative operating mode for the third embodiment is
illustrated, the main difference between this mode and the operating mode in
Figure 8 being that step (IIIb), monitoring the waste flow rate, is performed

before step (I1la), monitoring the liquid product level.

Alternatively, monitoring of the liquid product level and of the waste flow
rate may be continuous, and thus steps (II1a) and (IIIb) may be combined in a

single symptoms-evaluating step.

While the flow decongestant systems according to the first and second
aspects are best incorporated as an integral part of a plasma-type mixed waste
'converter,‘ it is clear that the systems of the present invention are each readily
retrofittable, separately or together, on any one of a large number of

plasma-based waste converters of the art. -



PCTI1LO /00905 43 Wiile in the foregoing description describes EQ g@@%@b
only a few specific enbodinents of the invention, it will be un ? 0 %y
those skilled in the art that the invention is not limted thereto and that
other variations in formand details nmay be possible wthout departing
fromthe s¥8¥2%% spirit of the invention herein di scl’Sgd4"0%%17961y 00
44 Cainms. 14 MAR 2005 1. A system for decongesting waste within a waste
converting apparatus, the waste convé¥dting apparatus having a waste

converting r o) > 4 : ‘ f t | east
conver {1 NIVANATE SRRl st eseAREOMTBELL0 2 SALITOT, V8! Srecily

i ntroducedeinBbgifehd GAEREVeniRn, 16AA! be QRBeRtOIREY OB RESH MRans for
generating a hot gas jet at an output end thereof” and for directing said

j et towar dthea thewevertiwigistiudi Inalted didrens atd ehatodibebedriatait @t fdreaghd one
liquid outlet for renoving liquid product fromthe |ower part of said
chanber, sdedilsymayhe popmblei without depadingofrent ithexisoopeagratspinit ef theans in
sai d chanber separate from .said waste inlet neans, for selectively

provi di ng H%Veinél&@theée’éih@ﬁ@ioﬁw-of at |east one fluxing agent to a | ower
part of said chanber for at least partially renoving a solid deposition
type congestion and/or high viscosity liquid product-type congestion from
said | ower part of said chanber, and/or to substantially prevent
occurrence or propagation of such a congestion; at |east one said liquid
product |evel sensing neans at |east for detecting a Furst predeterm ned
status of a liquid product level in said chanber, said at |east one
fluxing agent inlet nmeans being sel ectively operable at



| east in response to said predeterm ned rust status being detected. 2. A
system as cl ai;{MRghwbfig C! @i m 1, wherein said fret predeterm ned sk AR 2005
corresponds. to a detected liquid product |evel substantially greater than a’
predeterm ned maximum $. A systemas clained in claiml, wherein said at

| east one fluxing agent inlet neans is #écated.i nternedi ate between said

-at least one liquid products outlet nmeans and said waste inlet neans.
AVENDED SHEET (Qlafm&8/ WO/ OO 1 4 MAR 2005 1 45 4. A systemas clained in
claim3, wherein said at | east one fluxing agent inlet neans is |ocated

' di b i o pri g , d said i nl
mans. 5. Alsystoi et ifepiie RARBR' £ afRihoe g SRhielfhE, o
AR ST i sttt v g smmet s i

Sul Sou | . O, us |

conprising: (&K% %égc%rﬁ’)g‘?‘fnf ﬂfgw@ﬁtgh@gﬁaaﬁggﬁe‘ﬁa%ﬁ@g%m%ﬂt Taﬁ% a

col um of wagh&nbébor ahablbRSiaid RasR to BN MidlaeaBntd ihd cHBRABEY, fa@Neast

generating a hot gas jet at ap output and thereof and for directing said
jet towards aOB%PPWP@ﬁﬁ‘EattQEFE‘rﬁP Pt seperating & hohgas et etogn autpuigad one

waste inlet nMgigdigofaind forU@iRErtinkgOsad GatdtoRaldd al Towef loddiRdeddd et of G(He at
| east one liqujd groduct outlet neans at a lower longitudinal part of said

chanber; said a2 2f Jeash ope lgis, eutlet dorremaving Hawd predsst fipe Wt em . as
defined i n anyw@apfof ehidicBBmbe¥, @aid sydtem/NRBERIHES as clainmed in claim6,

- wherein said fluxing agent inlet neans is
at least one fluxing agent inlet means in said chamber separate from

said waste inlet means, for selectively providing at least a quantity of at
least one fluxing agent to 2 lower part of said chamber for at least partially
removing a solid deposition type congestion and/or high viscosity liquid
product-type congestion from said lower part of said chamber, and/or to
substantially prevent occurrencs or propagation of such a congastion;

at least one gaid liquid product level sensing mesns at least for
detecting a first predetermined status of a liquid product level in said
chamber;

said at Jeast one fluxing agent inlet means being selectively operable at
least in response to said predetermined first status being detected.

2. A system as claimed in claim 1, wherein said first predetermined status
corresponds to a2 defected liquid produst level substantially greater than a
predetermined maximum.

3. A system @s claimed in claim 1, wherein said at least one fluxing agent
inlet means is Jocated intermediate between said at lesst ome liquid products
outlet means and said waste inlet means. ‘
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vertically spaced fromsaid primary plasma torch neans by a predeterm ned.
spaci,ng such as to enable a fluxing agent provided to said cha AR Bosai d
f1uxi ng agent 1i"f¥¢%pans to be substantially nmelted by neans o Esal dfﬂ '
primary torch neans. 8. Apparatus as clained in claim®6, wherein said
fluxing agent inlet neans is operativel4sconnected to at |east one

sui tabl e source of fluxing agent, 9. Apparatus as clainmed in claimb®,

further conprisi by t DY Sinfed i QbinR2 Rherdi® haidOsY lealt bﬁgﬂgﬁﬁ{?‘él p of
said first r%ecorﬁggst%%%n&syst em operatiyve gl(.)nngct ed AE\I\/ENDED SHEET g
11798100 00 lindethssax@io Jocated: intermiediate betwaen said primayinipsmatareh meaps |

sensi ng rreansggﬂg%{a%*ag@#dtm&pne fluxing agent inlet. 10. Apparatus as

claimed in clal er conprising at |east one suitable gas flowrate

~sensing neaps f r%g;wﬁggmhﬂﬂe&ﬁeamﬁmdam 1rt@h,ewﬁéreﬂ:[ﬁﬁ&'ﬁhﬁlﬁ‘3§g%§ﬁ

provi ded by sai pparatus via sard gas outlet neans. 11. Apparatus as
clai med in cliuleh meansyseperatively eonpeated b atrieastoonssuitaple soureseplyflumivgiect ed
to said gas f+€\ﬁﬁrate sensing neans. 12. Apparatus as clained in claim6®,
further conpr 3 g at |l east one secondary plasnma torch neans having an

outlet in id ,M}&E ' ation of said system a high
t enper at urzézone&gﬁg%/ﬁg%ﬁggﬁc | \Fe%&%r@%”&ﬁ%g&w thin said co%verti ng °
chanmber such as to(g)naglmgsé JOH%BE ﬁﬁg@ri&?wdq@pa&gmﬁghmgmnw a

said fluxing agent "I'nl et neans to be substantially nelted by neans of said
secondary torch ofwaeB; Apparatus as clained in claim12, wherein said at
| east one fl uxing 2lgent inl et neans and said at | east one_second ggasma

torch neans are di §posellenst ope nrimamy plagumioest mepnsdapgoneeainga hek 8% sai d
chanber. 14. Apgaf g{r g@i@gpdﬁg Sl Bhrdd? 0HHorM i ectiCiAd RetHowabdSh tOBRmS Al d

fl uxi ng agent i n powdered form
. longitudinal part of the chamber;

(¢) at least one waste inlet means at an upper longitudinal part of
the chamber;

(d) at least ane liquid product outlet means at a lower longitudinal
part of said chamber;

said apperatus further comprising a first decongesting system =as
defined in any one of clzims 1 to 5.

7. Apparatys as claimed in claim 6, wherein said fluxing agent inlet means is
vertically spaced from said primary plasma torch means by a predetermined.
spacing such as to enable a fluxing agent provided to seid chamber via said
fluxding agent inlet means to be substantially melted by means of sgid primary
torch means.

8. Apparatus as claimed in claim 6, wherein said fluxing agent inlet means is
operatively connected to at least one suitable source of fluxing agent.

9. Apparatus as claimed ih ¢laim 6, further comprising suitable control means
for controlling operation of said first decongestion system operative connected
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15. Apparatus as claimed in claim6, wherein at |east one said fluxing

agent* i s prox@?ﬁg%@wsgranul ated form 16. Apparatus as cl ai mgi!’ichfgﬁdBm 6,

wherein at le aid fluxing agent is chosen from anong

sand), CaC) (or CaCOO, MO, FesCa, KiO Na30, Ca 'a, borax, dolomte, or
any other suitable fluxing material 17. #pparatus as clained in claim 16,
wherein at | east one said fluxing agent includes any suitable conposition

conprising at td esidtatq6st orietiRld pfddunt Jagel seBsieg intdans bhid sAbDat ddass oas
clainmed in claim6, wherein said waste input neans conprises an air |ook
means conpri sfH¥DE ReRidaity chanber for isolating a AVENDED SHEET |1798]

0100 47 1 4 MAR 2005 predeferm ned quantity of sajd wasje sequenti,ally from
an inside om-sai&i’l’awaﬁﬂél‘*{%ﬁgﬁSﬁﬂﬁﬁ'éﬂtﬁ?ro@m Hti?ﬁétrﬁ&?mﬁﬁ?
Apparat us as gh@BiRGhatd) sérsfig inbins fdl”:h&}ﬁfor&g%'v%_hﬂ_ﬂe R fts S pPSduet ON

determ nati on neans for_at |east partiall eterm ning a conposition of
waste fed toB2s¢8 Prayidediy-seisbapperatus Xiguwidgasousiet meatfred in cl ai m 19,

wherein said waste conposit{qn . deternination neans |s operatively,
connect ed tbl-saif\PPARAIRS AS rF&ﬂ!-W@d E‘l."i%ﬁ’péroat‘g}éar% g paptepl, means iy

wherein sai d glerh@38{ cotiRclel 88 bAd lzRY Rbw rHBRSAEE ABAAG CONPrises a visual
I ndi cator that enables an operator of said apparatus to view directly said

liquid levela, 2Appaithah@bldfmeBinCdlalin'®duttheCtoMpRslly atagdteind staindaly Sual
i ndi cator conprises a_ suitable w ndow. 23, Apparatus as clﬁilaged in any one
of clains 6 tBlapma foyeh peqanschewingiangoutletsin: snid chasrhey esiichoihatydyring  or

dec?ngest i g MAShBo\bft dHid sPetindl A'Righ Qemporania bAD AR R silddfivel§ Prébidar ond
System conpri vsvllt?x?n said converting chamber such as to enable a fluxing agent provided fo
said chamber via sald fluxing apent inlet means to be substantially melted by

means of said secondary torch means.

13. Apparatus as claimed in claim 12, wherein said at least one fluxing agent
inlet means and said at least one second plasma torch means avre disposed in a
mixing chamber in communication with said chamber.

14. Apparatus as claimed in claim 8, wherein at least one said fluxing agent is
provided in powdered form,

15, Apparatus as claimed in claim 8, wherein at least one said fluxing agent is
provided in granulated form.

16. Apparatus as claimed in claim 6, wherein at least one sajd fluxing agent is
chosen from among SiOz (or sand), CaO {or CaCOsg), Mg0, FesQs, Kz0, Naz0,
Cal, borax, dolomite, or any other suitable fluxing material.

17. Apparatus as claimed in claim 16, wherein at least one said fluxing agent
includes any suitable composition comprising at least one suitable fluxing
material.

18. Apparatus as claimed in claim 6, wherein said wasts input means
comprises an ajr lock meens comprising & loading chamber for isolating a
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(f) at least one waste flow rate sensing neans at |east for det ﬁg&hﬂﬁ 5
second predet gfngseost atus of a flow rate of waste in said cha r (283
at |east one liquid product |evel sensing nmeans at |east for detecting a
third predeterm ned status of a liquid product |level in said chanber; (h)
at | east ‘orie secondary plasma torch nean$? havi ng an outlet in said chanber
such that during operation of said systema high tenperature zone nay be
sel ectivel y prposdedenined juantity df eeidy emtiengegobttdiyr ficar sat insideasf spidrti al |y

renoving a brigdgestvpe, gongestian fro sai,d _chanber and/or to
‘substantial l y%&%ﬁ&%@Bﬁm&ﬁés%@ﬁ‘&ﬂ'i on of such a congestion;
AMENDED SHE 1 . . 5 |.d secondar | asma torch neans
bei ng sel ecgve#zfio!p&%%ggeégﬁﬁ%ﬁ#ﬁgf g%%eﬁscgmp(% ﬁa%lee"ﬂ@}p “Red '
second st at us deladmamdtibnmestet for at leask partiallgl dsteprhitdnd e ichgpolitiar b #astes .
Appar at us asng%ﬁtigr{sd i | aim 28, wherein said at | east one secondary
g spigch

pl asma tech BA% nt er medi at e between said primary plasna _
torch means,and sai d upper end qf,said chamber. 25. paratus as c¢lainmed in
s m o6 T nAPHESHIEEL & Aaimed i Aletor, JBy cehéseiy aeld” Remies A PasEERpor

| ongi t udi nal determidationenmednaibeyeratitely Apnestad tssadd cottiil idns,n cl ai m 25,
wherein at | east one said secondary plasma torch, neans is |ocated within

a | ower thi?d ofAppaeatusisd daimedein elaioe®, wherdincaid ut betshoan Lpiid level mar y
plasma torch g&%ﬂfg %%g.nss %c'nzgplqsaess ao%rlxls{tglt indivatoe that enables an operator of said
apparatus to view directly said liquid Ievel.

22. Apparatus ag claimed in claim 21, wherein gaid visual indicator comprises a
suitable window.

23. Apparatus as claimed iz any one of claims 8 to 22, further comprising a
second decongestion system for decongesting waste within said waste
converting apparatus, said second system comprising:-

{f) at least one waste flow rate sensing meang at

- least for detecting a second predetermined status of a flow
rate of waste in gaid chamber;

(g) at least one liquid produet level sensing means at
least for detecting a third predetermined status of a liquid
product level in said chamber;

(b) at least one secondary plasma torch means
baving an outlet in said chamber such that during
operation of said system a high tempsrature zone may be
selectively provided within said converting chamber for at
least partially removing a bridge-type congestion from
said chamber and/or to substantially pravent occurrénce
or propagation of such a congestion;
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27. Apparatus as claimed in claim25, wherein at |east one said secondary

plasma torch s | ocated within a mddle third of the said ghafiehs
t aken verticgﬁggﬁ’g & ween said primary plasma tomb neans and said gas

outlet neans.. 28. Apparatus as clainmed in claim?23, wherein said second
predeterm ned status corresponds to a dgg8ected waste flow rate | ower than
a predetermned mninum 29. Apparatus as clainmed in claim23, wherein

~said third predet ergaidgdoddsdy PiasrdOlob@S BRRAShdifg Beld@ival Gsbrable Wrdeqptoduct
| evel not greater than a predéterm ned maxinum SO paratus as clainmed in

claim23, conprii rng@@napltarsmd predgfermined seeandhetatys) id predetemmingd 81.

Apparatus as cl §| R erein at |east some of said plurality
of said second p asn% %rc ngéa%nde;re distributed longitudinally with

‘respect to’ said chanber. AVENDED SHEET 117981W0 OO 49 1 4 MAR 2005 32.
Apparat us as claimed in claim30, wherein at |east some of said plurality

of said sesnd Alyasdis 48" QMBS c1Rfnf 28] Wirlehdih IR Gt 4P ToRb Gakdrilaky W th

respect to sajd chanber. 33. Apparatus as_clainmed in claim23, further
conpri si ng at Plasma; tasehe m@mslxﬁdﬁ@ﬁt@ﬁwnﬁemedlafaakﬂteremwdsenm@m%nam i ng

I nt roduction - Egﬁg pect to said chanber 34.

Appar atus as cl ai meh'ag #" %@ V\/nerel n each said application point

foren such Phat Afaaraus af Bluedln SEEORRAG: W bHORE ok 1dshAhiRuRRE P! asr
t enper ature zmamumruhmmahem@waﬁmhambea predet ermined | ocation

28. Apperatus as cluimed in claim 25, wherein at least one said secondary
plasma torch means is located within a lower third of the said chamber taken
vertically between said primary plasma torch means and said gas outlet
means.

27. Apparatus as claimed in claim 26, wherein at least ope said secondary
‘plasma torch means is located within a middle third of the said chamber taken

vertically between said primary plasma torch means and said gas outlet
means,

28. Apparatus as claimed in claim 28, wherein said second predetermined
statug corresponds to a detected waste flow rate lower than a predetermined
minimum.

29. Apparatus as cleimed in clzim 23, wherein said third predetermined status
corresponds to a detected liquid product level not greatey than a predetermined
maximum

30. Apparatus as claimed in claim 28, comprising a plurality of said second
plasma torch means.

8l. Apparatus as claimed in claim 30, wherein at least some of sajd plurality of
said second plasma torch means are distributed longitudinally with respect to
said chamber. \
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correlated to said correspondi ng application point, and wherein said sl eeve
S ﬂselectivekﬁ,ﬁﬁ@}ﬁble to prevent communi cation between the chhAidehR &8y
the outside 8 3 d sleeve is not accommpdating a said second pl asnma
torch. 35. Apparatus as clainmed in claim33, conprising a plurality of said
.application points. 36. Apparatus as clgdnmed in claim35, wherein at |east
sone of said plurality of said application points are distributed

| ongi t udi nagdy VAgdarates@eelaithed Sodlsim 8MaHREn a8 Toast \BRad At 44%d BRursligyidfed in
~claim35 or claim 36, wherein at |east sone of said_plurality of said

appl i cati on p&figisscandenlasma toreh megns pre: gizgumfergntiplly g peato said
chanber. 38. pppanabaepas clained in claim23, wherein said waste flow rate
sensing mneans Is operatively connected to said control neans. 39. A nethod

for decongesd.i OsparARR 4R H3mbA' i QINA BBN MBS RomPliSing! Bt SIBhek ogPPAr at us
conprises a waste converting chanber adapted for accommodating a colum of

wast e; AVENDERPEiqELyn popggs for gelegtivelyoeymbiing dntrpdugtionoefoa mlasme v
plasma torch M&Mm&@gﬁ%ﬂ%aﬂ migas jet at an output end thereof
war ds

and for directing said jet towar a lower |ongitudinal part of the

chanber ; atsi.eaﬁppﬁféu!!‘@%t&aiﬂgd?fn ERAAS3P IwlitReiRfeh dabd YobHeHA phiatt Of

the chanber; at [east one |iquid product oqutlet nmeans at a | qwer

| ongi t udi nal faRRTiERg §aﬂu&abbr§?m@r afsemEiofating thereiniforeid sapniglasrea (a)

providing at {fastspRe il thAde asRMtidd Bt BB akeordd) pidinth GRANDS HigParate

-fromsaid waste inlet neans, for selectively providi'ng at |east a.
temperature zone provided inside the chamber at a predetermined location
correlated to said corresponding application point, and wherein said sleeve is
selectively sealable to prevent communication between the chamber and the

outside when said sleeve is not accommodating a said second plasma torch.

35. Apparatus as claimed in cleim 33, comprising a plurality of said application
points.

86. Apparatus as claimed in claim 35, wherein at least some of said plurality of
said application points are distributed longitudinally with respect to said
chamber.

87. Apparatus as claimed in claim 35 or claim 36, wherein at least some of said
plurality of said application points are distributed circumferentially with
respect to said chamber,

38. Apparatus as claimed in claim 23, wherein said waste flow rate sensing
means is operatively connected to said control means.

38. A method for decongesting an apparatus for converting waste, wherein said
apparatus comprises

a waate converting chamber adapted for accommodating a column of waste;
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quantity of at least one fluxing agent to a |ower part of said chanber for
Jeast parti é renoving a solid deposition type congestion andMéRr 2ﬂ95gh
VI scosity | |qdf73 ’%P’B?juct type congestion from said chanber, and/or to
substantially prevent occurrence or propagati on of such a congestion, sai d
met hod further conprising the steps; (b)3sponitoring the level of liquid
products at a | ower |ongitudinal part of sai d apparatus via suitable

liquid product | gVRhstSRRYHaiERBMma htifg a(ﬂ& gbﬁ‘fe’i:%.@%ﬁs

substantially above a predeterm ned maX| mum va ue rovid

predet ernined quewpht 9%@%‘9011%35@!@#60“5& wpid in tag %b‘@ﬁéﬁﬂ#‘lﬂwﬂi sai d

fl uxi ng agent i ng?tt % continuing providing said fluxing agent
until the |evel FEE I's substantially restored to its predeterm ned

maxi num  wher eupgN 1:ERBe whdte et meksk eg)uatls;géerg%@ Bk %ﬁmgod

according to claim39, further conprising t ng at | east
one ‘secondary pldmmdaemrch means having an outlet in said chanber such

that- during operation. of said systema high tenperature zone nma

sel ectively provatdeastwine bigniderodudonilet meanp stisdawer longitudipal pars mit ially
renoving a soli du}% Jtion type congestion and/or high viscosity |liquid
AMENDED SHEET 11 100 51 1 4 MAR 2005 product-type congestion from said
chanmber, and/or §ReeiPsiis dd comipiBYELOt  occurrence or propagation of such
a congestion, Wh%'I‘EI n stegktse (b) and (%) are replaced by steps (a) to (h),

conprising: (e) nqgj ﬁm&& hbBabiedre) Mefing bebHtGnlet RRHES fn Sid 2hhOVEY
longi tudinal part of sai appar atus via suitable Jiquid product | evel

sensi ng neans; %ePprate fromssqid wasteinlet Meangfor salectivelyproviding gt leastiove a
- predeterni ned  gRXtiY BF ¥PloHS ordIRAYE dEnd to 4 SRRk PRBEISRIdIRRARRdoP| asma

torch neans at
at least partially removing a solid deposition type congestion and/or high
viscosity liquid product-type congestion from said chamber, and/or to
substantially prevent occurrente or propagation of such a congestion,

said method further comprising the steps;

{b) monitoring the level of liquid products at a lower longitudinal
part of said apparatus via suitable liquid product level sensing means;

(c) if the level at (b) increases substantiaelly above a predetermined
maximum value, providing a predetermined quantity of at least one
fluxing agent to chamber via gaid fluxing agent inlet means;

{d) continning providing said fluxing agent until the level at (b) is
substantially restored to ita predetermined maximum, whereupon steps
(b). (¢), and (d) are repeated.

40. A method according to claim 39, further comprising the step of providing at
least one secondary plasma torch means having an outlet in said chamber such
that during operation of said system a high temperature zone may be
selectively provided within said converting chamber for at least partially
removing & solid deposition type congestion and/or high viscosity liquid

AMENDED SHEET




said | ower end of said chanber according to a first operating node; (Q)
continuing nonitoring the level of liquid products at a | ower | ongjtati 7004
part of said AHBWQ’P%S via suitable liquid product |evel sensi ngngneans; (h)™
if the level at (g) has not substantially decreased at |east to said
predeterm ned maxi mum val ue, providing aspredeterm ned quantity of at |east
one fluxing agent to chanber via said fling agent inlet neans; 41, A nethod
according to glajm, c}@ﬂ% bR 56th Gald kAl % ¥R GRIP 'préveht
activating thgksal dé@te e ssf%gne sgsg%dn arymgl asna torc &gjt:l sald | ower end
of sai d chanmbescutrence op pepegetion efesichiarengestiony whezein| stape ibend (6)\axei ng

the sane. 42. _A.net.hod r.diang ARy..one of clains 40 or 41, further
conpri si ng théeplgﬁegggsfa%%%@otg@)%%m 1 step (b) and step (e), steps (i)
to (k) conprising: (i) nonitoring the flowrate of waste within said
chanber via s(@t ayneaitaxers: erlevrl of dicuid sradiudg ate logver lpyaifydipalepars ofine 1 ow
rate at (1) JeGHGRRESRCHRWiRakls SYEHIREANE bvol kil Mepag, Lhe | evel at (D)

- does not substantrally increase above a predetern ned naxi mum val ue,
operating at gf??Stifodi&Q 198 Gt S@S ORercbedS FRbd ANy 8ROV o lpkedBbyliabdi NQ
operation of said secondary plasma torch neans until the waste flowrate
at (i) is subswmximie value,cerating atleast ong paid ceeand plagmai tarchumeane ahti | t he

| evel at (b) i tant al: ' 2 1 4 MAR 2005
restored to i%%%&E%e%@ﬁ?ﬁ%&%%_@&%ﬁgw'?leéto (k) are
repeat ed. 43. (A ARLBOHL3SorhldRingBlle 18vet WA HEUAZ YRS T o IBivEr BingltBasial ONE.

said secondary plasma torch is provided at a | ower portion of said chanber
and at | east By of said apparatus via suitable liquid product level sensing means;

() if the level at (g} has not substantially decreased at least to said
predetermined maximum value, providing a predetermined quantity of at least
one fluxing agent to chamber viz said fluxing agent inlet means;

41, A method according to claim 40, wherein said fivst operating mode
comprises activating the said at least one secondary plasma torch at said lower
end of said chamber for a predetermined time interval and then deactivating

the same,

42, A method according to any one of claims 40 or 41, further comprising the
steps (i) to (k) between step (b) and step (&), steps (i} to (k) comprising:-

(i) monitoring the flow rate of waste within said chamber via suitable
waste flow rate sensing means;

() if the volume flow rate at (i) decreases below a predetermined
minimum and the level &t (b) does not substantially increase
above a predetermined meaximum value, operating at least one
said second plasma torch means;

(k) maintaining operation of said secondary plasma torch means untit
the waste flow rate at (i) is substantially restored to its
predetermined minimum or until the level at (b) is substantially
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ot her said secondary plasma torch is provided at an upper part of said
chanber V\AthlgNI ?ﬁs@é} to said | ower portion, and wherein steps (j) 1ahéﬂA8k§m5'
are repl aced e following steps; (1) if the volune flowrate at (i)
decreases bel ow a predetermned mninmumand the [evel at (b) does not
substantially increase above a. predeteb2i ned maxi num val ue, operating at

| east one said second plasnma torch neans at said | ower end of said chanber
according to a second ﬁmamﬂimgtsrmddaetefmm)ad (mgzimt i, whereipsnestépo(b)riat e at
(k) is still bel ow sai g‘pr edet e ned m ni mrum and the | evel at (b) has not
substantially increase )”5%5‘??83 id predet erm ned maxi num val ue, operating

at | east on d se | asma tarc ans at,,sai.d e rt of said
chamber ; pi,- ?lg%ddms‘égﬁ’n m;‘ ?%§?F&5(t(}%ﬁ% E’E ‘{% upper
part of sai d ?mm%rwhlﬂmmsd WREUSwér SNtibAof sl tﬂzhhbbﬁan&%b%éﬁ%h@' ly
restored to its predetermned m nimumor until the level at (b) is

subst anti al | yothes saidageandary plagpa et isRradgded mmmﬁ#m@ss (b),
(i), (1), (m vﬁﬁfjre(aﬂéct%%a{del@ﬁai géttioft fand wiBeo dted sggraqurm ha® fepiichin 48,

wherein said second operating node conprises activating the said at |east
one secondary“‘b‘fha@#iﬂlgtﬁ'l%ﬂﬁi’svsal d lower end of said chanmber for a

predetermned tine interval and then deactivating geu sane. AI\/ENDE SHEET
_ (1) if the volume flow rate at (1) decreases below a2 predeterrmine

minimum and the level at (b) does not substantially increase
gbove a predetermined maxitnmum value, operating at least one
said second plasma torch means at said lower end of said chamber
according to a second operating made;

(m) if the volume flow rate at (k) is still below said predetermined
minimum and the level at (b) has not substantially increased
above said predetsrmined maximum value, operating at least one
said second plasma torch means at said upper part of said
chamber;

(n) maintaining operation of ssid secondary plasma torch means at
the upper part of said chamber until the waste flow rate at () is
substantially restored to its predetermined minimum or until the
level at (b) i9 substantially restored to its predetermined
maximum, whereupon steps (b}, (), (), (m) and (n) are repeated.

44. A method according to claim 48, wherein said second operating mode
comprises activating the said at least one secondary plasma torch at said lower
end of said chamber for a predetermined time interval and then deactivating
the same.
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