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W TH DI STRI BUTI ON' M XI NG CHAMBER FOR OXI DI SI NG FLUI D Techni cal Bl 3%e
present invention relates to an apparatus for the conversion of waste,

i ncluding the processing, treatnent or disposal of wast ‘Mogﬁéti cul ar,
the presea®2M4@@ntion is directed to an inproved arraﬁgg { r m xing,
di stributing and preheating oxidisinglfluids i ncl udi ng gases or other
reagents provided to a furnace in a plasma torch based waste processing

pl ant. Background RRPARNEESi FQROPRAHIESSING WASTE Miditi pal waste,

medi cal waste ' adi t torch based
wast e _prq_cesspﬁsgé:lgﬁ?@q?lgmn, k%%%nﬁ%gfelgraﬁ %ﬁ?’gsﬁgﬂfg , a typical
prior art plasma-based processing plant (1) conprises a processing chanber
(10) typically in the formof a vertical shaft, in which typically solid,
and also mxed (i.e., generally, solid plus liquid and/or semliquid),
waste (20),.1$ it ed at the upper end thereof via a waste inlet neans
conprisin egﬁ‘“égr”f%ﬁ arrangenment (30). One or a plurality of plasna
torches (40) at the lower end of the chanber (10). heats the colum (35) of
wast e in. (The pleaeieinvelOpn redaeerto ary spperatpsfer the GoprIEien: Havasiee -
channel ed .of f .vi a,outl &t _ (50) e TITM L ( ; i.C y nolten
met al s and??}?‘dg’lgaEBE V%’\f]ol%%%lsggg Tf)rgrgﬁg%f?ccgﬁl lﬂ.;c/H P g?%ﬁﬁ?ﬁéﬁbl}g@/&r&%‘%{%b%% at the

| over  engrefent henveheinheis (difdetad ator aneimpiraveflo @ran@eingnsi fog gusies, or
fluids, such as  air,

; oxygen or steam/f/7Q). .be provided at the.lower end
of "the. chdwHeuiEg)id BrebRDoR C-THERE St HNCRE AR PhaeR B hr oduced

in the progessibA% Qfuricd 3hLGINGSE Corch ke ks abtdl procdingtplgsses such as CO

and H2, for exanple. A 2 6 AUG 2005 WD 02/ 070412 PCT/1L02/00125 2 simlar

arrangenment for dealing with solid waste is described in US 5, 143, 000,

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 continucusly collected at the lower
end of the chamber (10) via reservoir (60). Oxidising gases or fluids, such as
air,l oxygen or steam (70) may be provided at the lower end of the chamber (10)
to convert char residues comprising carbon, produced in the processing of

organic waste, into useful product gases such as CO and Hs, for example. A




~“least: two problens are comonly encountered relating to the pr

the contents of which are incorporated herein by reference thezgt K36 /2005

Vi si on of
“oxidising fluids to the chanber that prevent snboth operation of such '
processi ng @b%%'ﬁ) @r furnaces. As waste is processed and proceeds to the
| ower, hotter pa? s of the chanber, inorganic waste in t¥H/B8YMBE nolten
or sem - nolten material (including netal, oxides, salts and so on) may be
deposited on the chanber walls, at tinmes obstructing or at |east partially
obst r uct i ngS¥EHIAr gxargemen) lgndedling withsobidtwasnte is dessribhe i RkhHan3,0a8, wel |

th | : : ' { i ted terial
onl e r omied Vg R fre SRS n AR S Snre PR TR "Bt it tor it

cool s down nechani call g or otherw se renoving the obstruction, or, by
i ncreasi ng fhdeast dwmpearrablemes are cdremohhnbewusterelatldthe thefiespicetticmber i al

- (metal, oxi fe : d.so gn) pelts and flgws a from.t he oxidising
gas outl et. 9%&????%%332% Lf?’?oﬁh%%}%‘iﬂ ttéaq rPrﬁY‘?iﬁt S@&X\gﬂ%/ tFRFEALIGH (o Pyeh

~ ensui ng ecopnressipephints es furblaees. aecANde BOp1dcbRRd andHoclvRY thd RO €, .
and requi res nnreﬁ&gvgzr to be provided to the chanber, which reduces the

thermal and™¥¢#hB e Ghamberomorganic syaghe irrbe Jepmrd pelien emsemii n
providing Ot ihikeHol idheRIiSRERRAL BxiE WRSUMd LNGHAHEPLY dgﬁ%i{geggoiég' y, so

that all of the char in the waste nmay be converted I'nto use
ef f ect i vel ythenehambqrcwahe, gt timresnebsirustingroraatt lepsbpestsallyy obgsrantimg the

oxidising g . [ .ad 1t rds the.axis of the.ch er,, and ile
penetrati ng@ﬁ%%g?% o%?f%ﬁno%t%\ﬁgéw wtwgﬁfoﬁﬁgv&%&&s CRIPFBAPER i s not
_achieved. |outli8s50:43, 066, hapear) ithe | d¥poSided edataaRgesin @nlly HeNtdmavdower
part of the progessing . chanber, about hal f-way between the |ongitudinal
axi s of the™2OHaHber-and¥t REUGHRE EEReble , ok i ftAratiy oagolss daeo not

very ef fectin¢ehadlicalty k! bthbwiRE fehfovod QEéidﬁ)@txfdcﬂbg; oﬁ,i Bf,;eln%gsi%goﬁ&hous
and dense conposition of the waste at”  this part of the thanber prevents
t he oxi di si fRgaparaturefimophe chambengeahiat ghe tdepobitehanatasiné (efetalc bkideky. SU

1715107 desgtii p ' lant having a | ower uh| e-.wal | ed
wat er cool eg llﬁéé?g? g%\rAﬁZ%%hés, ér?%ﬁﬁ% igg'ﬁg)/a%nf’nt c‘i’%‘gsﬁ% %Fsse‘ﬂlt?egr ﬂi? g\\g?idi ng
hea’; to ; hesolatite results anplappowhaiihe 2wHhAHE cH30nE2003Mmiy Példties. The
PCT/ | LO2/ 00125 ..

second solution is not always feasible, and requires more power to be provided

to the chamber, which reduces the thermal and economic efficiency of the

. plant.

The second problem is in providing oxidising fluid or gases to the waste
thoroughly and rapidly, so that all of the char in the waste may be converted
into useful gases effectively and efficiently. In many prior art processing
plants, oxidising gases are directed towards the axis of the chamber, and while
penetrating the waste column to some extent, homogenous distribution is not
achieved. In US 5,143,000, steam is introduced tangentially into a lower part
of the processing chamber, about half-way between the longitudinal axis of the
chamber and the wall thereof. This configuration is also not very effective in
distributing the oxidising fluid, since the amorphous and dense composition of
the waste at this part of the chamber prevents the oxidising fluid from
reaching all parts of the waste effectively. SU 1715107 describes a waste
processing plant having a lower double-walled watér cooled metal crucible, in

which an inductor is used for providing heat to the waste, and an upper part




3 made fromrefractory material, and having the sane internal \Ag%
the lower.crucible. Oxidising gas is provided at a-location b en the
upper part and the crucible via a plurality of circunferentially placed

openings therein, serviced by an external annul ar ai ré? r rangement
made fronMERATMIrhi s arrangement is specifically des (f]%éﬂz%l *h r espect

to a plant based on induction heating, and would not be suitable for a
pl asma- based plant, where the operating tenperatures are nuch higher and
ref ract or ynaygt fzomakfragioey matesial, wmdela%ssartbe fs@mtlhteraahdaameéelpw the her eof ,

since the, netal d nelt o pi.pe. ¢ ration,
whi | e provt ¥ n(a'ugllb%.l c\l&%&g B?° 150%081ld§ ?naé' *Olagt &Pg?‘lfvgéeﬁo&r}{% upp%? atgﬁ
chamber, iandndle dreeibld yiaod ppiuadite of eircpmfereatinlly phhddt speningshiteleinhe | ower

part of the processing cha s made froma refra y mate |. rather
Phan ot alserawAchoAn FHAL RJUlRaer PRe HOESE UL BACT i SRIC) QP T o

having a plilebdans Ofs Q?éﬁﬁczﬂfy‘ | deS&hitidae ALK, resbéEeto fOIplagX aiHREE, of he
nmechani cal strength of furnace wall is substantially_ weakened.

Further, pnéwitiinnieading and|weyldgfot |bﬁdwﬁa@lfaforamla§@@ab@@é plartatitens  al ong
”‘e ¢l rCUI’I}{gre” aetu];lié é:gm@b?a&eﬁ ra“{] @gang@@ﬁahl?}afm%aﬂceﬁl aly o fective

enabl e wast e partr cul ar
d| screte dsl&hﬁysnefcaﬂ;drﬁ (fcugehe tckm}kledpaimmhngeodpemm ithe métal pgpe hmﬂiér as

ment i oned bef e, d the water cqoling.provided to the ruci bl e
results inm8 b it ﬁm% F&%P%ﬁ%r‘ﬁ?ﬁé%féﬁ%lwg&gd’g?ﬂ%b‘}ﬁ ngﬁﬁ i ch
exacer bat gg;4ib@gb igRgry Qbrish&ith IRt Shanlhéts . isNAdte roddilnadapritte Rat ent s,
the contents o are incorporated herein by reference thereto,

provi de adaqmmgdﬁﬂsms buwihith tie loxieaipsirh gl Hhes BEOCeES iR ShammBet & B@dam,
part | cul ar gyl D@ RAN L 1&8&119&%&,!1 , Q. RIEE Rk o Pntali‘ﬁrealp&d%‘%ess' ng

chanber om Fact mat eri her, none o patents
di scl ose Oﬁotseh@ggslénmmtfcm Leamngl aophiraliiyt ofobores drfiledottiegisi sipegabori nl et
ports or pl as ches ue to depo of ,nelted or sem;mlte

i nor gani ¢ SXAEAR é’ tti}%rgi?ﬁ agigal s,sg Sl'é %t?zh%\nﬁ’arflﬁ?eofw? elsprsélgﬁﬁ?tn%ﬁament i on
to provi deygm eHdFatihdr Ifdvidiheh playtigraffiadivenalldni0sephtate l6ctticiizd rapi d
i nt roduction of OXIdISIng gasses to the waste which overcones the

|'i mi t ati ongloog the tispunaferengedfpr injecting the oxidising gases 18 not fully effectwe in

enabling the gases to penetrate into the waste column, in particular discrete
inlets tend to get blocked -during operation of the chamber, as mentioned
hereinbefore, and the water cooling provided to the crucible results in some
solidification and material deposition thereon, which exacerbates the blocking

of the inlets.

Thus, none of the above patents, the contents of which are incorporated herein
by reference thereto, provide adequate distribution of oxidising gases to the
waste column, particularly in a plant in which the lower hotter part of the
processing chamber is made from refractory material. Further, none of these
patents disclose r;r suggest how to avoid obstruction of the oxidising gas inlet
ports or plasma torches due to depdsition of melted or semi-molten inorganic

waste thereon.

It is therefore an aim of the present invention to provide an oxidising gas inlet
system for enabling efficient and rapid introduction of oxidising gasses to the

waste which overcomes the limitations of prior art plants.




2 6 AUG 2005 WD 02/070412 PCT/1L02/00125 4 It is another aim gfs ta )8 2005
present invention to provide such a systemthat wll allow th& m Xxing of
-.the relatively cold oxidising gases or fluid with the hot plasma gases '
gener at ed b‘wotog@l)g{zasrra torches such as to enable the uniform and rapid
reaction of preheated oxidising gases or fluid and char iFCH@2/00125
‘gasification zone. It is another aimof 4#the present invention to provide
- such a systfmthat may. be incorporated jnto a solid waste processing
appar at us. Ft 15 another AR ofithe gresent imyension: to proypdy sinch a systewi deatawdl/st em
for substangiigk! Lol ' . i diysing -inlet port
-and/ or pl ashn%@%ot%g hlgiségiil% Oggh%)lr}glsa%v-g%lr:@ﬁ %%lgﬁpﬁj g%‘éé%s?lﬂgi}adpgé&af%s .Em?t i's
anot her ai nplfsmehgasss gswveratéhbiibe plasn prchedeusuak ta edabiecthet fdtorins

relatively gij - icall n hus,.econom c to jingorporate jnto a
processi ng %h%@%ﬁgg%bﬁ f)% ‘%égg%?%‘% HRpdizing §aseshar pﬁl‘@éeﬁ?gi i &R t o
provi de suchasifisatédreronei ncor porated as an integral part of a plasma-torch
based type m xed waste converter. It is also an aimof the present

invention tg provj.de suc systemthat. is readqily retrofittable with
respect to gttlglaélﬁ er?&’ﬁ‘é’%ﬁ? §¥‘?sﬁﬂt mvﬁgﬁﬁgﬁ%gé?i’laﬁé‘t‘@aéﬁﬁ@@rtt}’éﬁﬂam

present i nvanbirmitadihevesoid@asteaditdedbin@ appaf®tddy Provi ding an oxidising
fluid distribution channel or chanber incorporated into the design of the

processi ng ghanber,, the channel having at |east one oxidising fluid entry
port or infef 2R if’éFe‘HhtSﬁéﬁf%%nﬁ Revegtion o myavide mgsyske mifer wgastamedlx her ei n

froma sui bakiBmgStRPbNYekiABOIRMBRL daS M&WQ |a¥/Ms°2 ﬂlﬁéﬁggbf-éh%s e, waste

colum so that the oxidising fluids are Ini parat romthe waste
- col um, enaﬁlsmgtorﬂbtmﬁimp@isﬁiggfatpuawu&o be distributed circunferentially
or at least peripherally around the waste columm, thereby enabling the

oxi di si ng fjuidgndi®. n e b e fromall, .
di rections. Suqhna g%tgﬁe?ﬁﬁn%yﬁf%%ﬁ? ?)Irwﬁlgaléito g&":ﬁﬁ‘ﬁ?i%&% pg?‘fmeof% L?‘hés
chanber usi rejatiedly asimply metkaniedlly Byel thus economic to incorporate into a

processing chamber design.

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

incorporated as an integral part of a plasma-torch based type mixed waste

converter.

It is also an aim of the present invention to provide such a system that is
readily retrofittable with respect to at least some existing plasma-based waste

converters.

The present invention achieves these and other aims by providing an oxidising
fimud distribution channel or chamber incorporated into the deégén of the
processing chamber, the channel having at least one oxidising fluid entry port
or inlet associated therewith for introducing oxidising fluid therein from a
suitable supply. The channel is récessed with respect to the waste column so
that the oxidising fluids are initially separated from the waste column,
enabling the oxidising fluids to be distributed circumferentially or at least
peripherally around the waste column, thereby enabling the oxidising fluids to
then penetrate into the waste column from all directions. Such a channel may

be formed as an integral part of the chamber using refractory material. The




2 6 AUG 2005 WD 02/070412 PCT/1L02/00125 5 plasma torches may t€{®| Mghsar |y
| ocated in a recess-type feature also incorporated in the r ef réa rﬁy
material, to mnimse obstruction by deposited inorganic material. Wile .

sone pl asnma- based processing plants nay have a recess or. channel between
part of tRQGATE colum and part of the wall of procesSi WM™ ver, such

recesses are not functional in the sense of the present invention. In other
.words, they are not directed to provide circunferenti-al distribution of
oxi di si ng plésma diorches prast bef simdaviaslesatesd umnai mecdiss-crpe Harture dlepng
converted .to product ase and_inde re a ed- LRg.

| ndeed, asm(é?{gﬂ]iﬁq?‘fll%éﬂ%)ye gRoy @?f?@%gl,tgs%lﬁgggsﬁcﬁ&gﬁ%ro Bgﬁry[ a%fog%' g nei t her
di scl ose nasrgugoRsatertdly facilities at all for providing oxidising fluid
to the waste, nuch less for the circunferential distribution thereof, and

are neith irected,to splvi,ng the. problens addressed by th resent
vent | on WoRe PG QIERS Pimetareosasind Gens Jhpl S harcarte RoeoBHBI701 10017
and JP 1008&364én mﬁaﬁdbm\%%w@ colued bhé @lart HEIHel wighl fof pReResiig vhagbar,bul gi ng
m d-section in ich are provided. a gl urali tfy of combustion ggs supply
ports to foIchIaersERmMANeRotdyRtienalén the semerof the Prefest ABVeTSiogn iR OtheE used in

these fur %8%'&%}&8@% ?‘B‘é iegétaﬁg p?ﬁﬁs‘é PEbeRYere i AV 4G \ltTor SFRxAliGMpar

conmbusti on Spa rov section in order to burn waste in the
t her mal deftanposi pamof thawaatecod s iprvevightchar isrkedng eontariadgiornyoddr eat .

Air is provided to.the furnac s, of a.plurali of 1N rts at
the | ower Wsoﬁn‘?ﬁggﬁ*ﬂi ﬁﬁ%éfo(g\ﬁ%é?%%?ﬁ% ??Jldﬁgggéttg 8%‘%}/%%3 %n&hﬁ{r_l%(%% ns to
the origi ngls 4189PuUbHedscihe BuchYiivraagyslanhs ineithei diedstel yos yigget enyor a
plasma torch based processing plant. For exanple, some cogl | ngfof t he

mel ted i nfaciitinscatnalleer araviging pradisine f1udh 4o dhe twastpr Brelsiery fhiitber
vout d 1 esUblou G difal BB &b tnObrd bEicRL! dblieadafsdibaieale whi ch

could in tarn cause blockage of the fluid inlet ports by solidifying
i nor gani ¢ prdbderhaladdFasseth dynibeepresartti ingentobwor ipunyidgss exndresgpbiorded in

SUppl yi ng SRPESF RGP TG tHen DUtk e arg pets Bheh e 3 bRk on ©f
converti ngpigag FemWes hevisdhbaginghaid-béttdnin eehich agapaszidddna plurality
of combustion gas supply ports to form an annular combustion chamber. No
plasma torches are used in these furnaces. Combustion gases are thereby
provided to the annular combustion space provided in the mid-section in order
to burn waste in the thermal decomposition zone and thus prevent or reduce
bridging thereat. Air is provided to the furnace by means of a plurality of inlet
pdrts at the lower end of the furnace, where the furnace cross-section returns
to the original unbulged size. Such a system is not readily suitable for a
‘plasma torch based processing plant. For example, some cooling of the melted
inorganic materials at the lower end of the processing chamber would result
due to the cooling effect of the air provided thereat, which could in turn cause
blockage of the fluid inlet ports by solidifying inorganic material. Furthermore,
while combustion, gases are provided in the bulging section for burning product
gases, there is no suggestion of supplying oxidising fluid thereat exclusively for
the purpose of converting organic waste such as char into product gases. On
the contrary, the aim of these patents is to reduce bridging and requires the

addition of combustion gases within the bulging section to do so, oxidising




the contrary, the aimof these patents is to reduce bridging and requires
the addition of conmbustion gases within the bulging section to ®0A§@2005
oxi di sing 26 AUG 2005 WO 02/ 070412 PCT/ 1L02/ 00125 6 air be. , prOV| ded to
“the furnac q, thanthe bul ging section via the lower inlet ports, as
described a uch a systemis thus not readily suitabPE/R8¥001} eheat i ng
oxi di si ng gases and char inside the conpusti on chanber w thout the
conbustion af . fuel ﬁl 5,657,706 relates to an apparatus for
processi ng & e - %ﬁ"’é{? itg t§%§ nacegathenthan the éela;@gﬁwm Wedhe dower Wast e

|5 input Viigldieid, 6l @sghid Bve! Bch qaséfsiérﬁ% 1R0s GBAODST, ARG &?eegbust' on

air is deI|vered thereto via |l ateral ni Ngs eve 1Tat es
(not shown Hrﬁ heatang-pyidisips gdsowvod, chtahenﬁde abpeanﬂntsuohe:hlamhét Seitheetr e or

suggestion cam‘ij:'fuﬁﬁfi%gi"’ﬁ.{e??%e nd m xi ng chanber for distributing and
m xi ng oxi di zi ng Urd around a col um of waste- In particular, no m xing

and distribution chanber is described nor hinted at having a peripheral
opening in TéSrﬁﬁWu’Zﬁﬁsrqievelsrth@maapﬁaJramﬂ fooprasesaing imeite, Wrlidoh 3 §Q)awatedof

wast e, nor an r wal |, which i forrred as in the o

present i nvtemf |t§gee Ié’l?’?ﬁ%ag %‘% 21 S’Pﬁitetﬁ AORRE V13 ré’ﬁt Feftlea pesiom uhewhi ch

conpri ses %&ﬂsﬁ:&&gﬂ chdinbBér, | £nd absibakliyn this PisaQ S8y dre@MHBE BN ShRLber
nlet for a gas such as air. The passage I's

and whi ch co% "3 %

provi ded fdPe YT g‘il}?gsoéﬁiﬂa‘i% (npfoshaver ixnfithe Higune) n@owgved-; $}mg fluid

around any hiy st antl

downstream 0O éﬁ%ﬁt het-o %ﬁ? h%%%%h g%a&%&a%Hﬁgﬁ S'tlhg%%f‘g %}ﬂ%l?eﬁg

chanber for ObﬂlﬁFﬁUﬁ@gf Buddmmsgdumdﬂzmtﬂlum dronhdda ablumh efswase0Ia havi ng
a peri pher n ont| e ral, flui comuni cation with a

" col um of %laarﬁe&l%orgohawlﬁﬁ %‘h %ﬂﬁsﬁﬁlg £}8$ CS’r‘i'é‘i‘}éqr {Raffscripgf cper Binted add as in
the pr esenthawm@rat penphﬁﬁl&ﬁﬁnﬁﬂglnﬁ ebati8Sodd paribhasdTephiieainBhiQtiosgshes.

in which a | table el ectrodes are provided in a plasma-based

appar at us. Hb cotl'ﬁ’é‘ Vage, NpheaYisgan prler pefivhealapplhvdtids is rivetler al | y
di spl aced wigtiR thespaeht Livedpiopprer part thereof, the lances which are used
to provide air and steamare | ocated in.

EP 850,885 relates to a melt treatment apparatus which comprises a passage
which is laterally displaced from the main chamber, and which comprises an
inlet for a gas such as air. The passage is provided for melt discharging and is
not for distributing oxidising fluid around any waste — the location of the gas
inlet is substantially downstream of the lower end of the waste. No
distribution and .mixing chamber for oxidizing fluids is disclosed or hinted at,
less so one having a peripheral opening in continuous peripheral fluid
communication with a column of waste, nor having an outer peripheral wall

which is formed as in the present invention.

~EP 837,041 relatee to a plasma treatment of ashes, in which a number of
tiltable electrodee are provided in a plasma-based apparatus. While the wall of
the lower part of the apparatus is laterally displaced with respect to an upper
part thereof, the lances which are used to provide air and steam are located in
the upper part of the apparatus, and are thus not directly associated with the

displaced wall of the lower part. Furthermore, there 1s a lack of fluid

!
t




t he upper part of the apparatus, and are thus not directly associated with
the displaced wall of the lower part. Furthernmore, there is ag&akGad
fluid WO 021070412 PCTI 1 L02100125 7 conmuni cati on between the upper part
of the chanber conprising these |ances, and the | ower w der part of the
chanber, B@P20F4E bl ocking plug of waste in the upper HaVEO¥¥ARS i s present
during operation of the chanber. Ther is no disclosure or hint of a

m xi ng and distribution chanber for distributing oxidizing fluids fromthe
| ances ar eumthwnitaiier heéawtemfthe heppeol pant of thegshembek egsnmusiag thresé he

present invention P 625,869 relates .to as arc rratus that may be
used for {RRCEEnBRE tEBflo\‘?ﬁ's"t‘E%exApﬁﬁ Pé?hesﬁ%flﬁl’?rs r%f’o{?l 83@8‘%&%@ & %nal | er

di aneter taafe I eheOU R pdFEkhAS is peOfnt BUAMEGpBEL LA AL BAmEaR THeral | ow
ingression of air into the | asma are furnace. Thus, as illustrated in the

figures, ap Horfieglogugeionchinapf agnixing and sherbysiep chambeydpn gistibuiBed) s
actuallyol}xl@ﬂl di M, SPEC £ ok Puer

' .appar at us #ﬁ e %ef}ﬁtugé%gﬁgﬁ%g v&ﬁgc C'lﬁs %hieo“;e?eé/%r gg 0 c?%g&&aﬁfgvﬁé%eﬁent of

t he preseriksd sovanihithe presubithtertteaone evi dent  herei nbel ow. Furt her nore,
the only oxidising inlet to the chanber is the upper central port, which
lies in the mddle of the upper part of the columm of waste. Thus, in such

a confi gurapis2s,sebhelfed so APladih dreoppnrateattiag mdebyvresd thraredippet part of
t he chanber conprising this inlet, and the |ower part of the chanber, due

to a bl ockefrmase-udy regliarashedl wrgpvided haviem smadee fpmeier Ahan thepdieron of
t he chanbe i di.S r it 1 XL - GicstdLbution
chanber fo]tgmgglts.‘?l E)lg%’uﬁ‘dr?gd% i di 2%%5?%1?5?%;& Erﬂggn‘? '? ﬁggeiéglﬁgegfnglfroﬁfﬁ?j tglb | ower
part of thplasmbkunn fefmasesTeys, |ssslustratd inrthe figues seninnenfasmg wall ofhese

references fail to diselose.or suggest a distyibution,and. m xi amber
having : - a'fePPPHePart g’ﬁ’&iﬁ%ﬁgi%‘egg%@ anit FEPAYY COHhF: H%Ugmgg??@ﬂ%”ﬁ% f1uid
comuni cat Rped fohike IWEr pRar &f e apgattus henmeltr waslly whieh isathd col um

of waste is accommdated in said |ower part and in fl uidb communi cati on
with at | eteversned i arrargemenhgl fha,prpsppt spvention, as will become evident

hereinbelow. Furthermore, the only oxidising inlet to the chamber is the upper
central port, which lies in the middle of the upper part of the column of waste.
Thus, in such a configuration, there is no fluid communication between the
upper part of the chamber comprising this inlet, and the lower part of the
chamber, due to a blocking plug of waste that is present therein during
operation of the chamber. There is no disclosure or hint of a mixing and
distribution chamber for distributing oxidizing fluids from the lances around a

lower part of the column of waste, less so as in the present invention.

These references fail to disclose or suggest a distribution and mixing chamber
- having :-
a peripheral opening in substantially continuous peripheral fluid
communication with a lower part of a said column of waste when said
column of waste is accommodated in said lower part and in fluid

communication with at least one said oxidising fluid inlet;

an outer peripheral wall thereof formed by a lateral outward

displacement of an inwardly-facing wall of said lower part of said

A




an outer peripheral wall thereof forned by a lateral outward displacenent
of an inwardly-facing wall of said |ower part of said 2 6 AUG 200AUBE005

02/ 070412
i nwardl y-f
wherei n at

associated with said at | east one plas torch nmeans such that during

operation
one oxi di

directed at pmﬁﬁg%ﬂ?g;"% s%?&

torch neans

PCTI 1 L02/ 00125 8 processing chanmber with respect to an

aﬁgig;bgl{,ygg}ﬁl of said upper part of the processing chanber; and

e said oxidising fluid inlet is separ af&@HPBMHIENd

of said apﬁaratus.oxidising flfuid flow ng fromthe said at
sprrgessing ehamber with wesyettdodins inwimdly-facingovall af segd alypeber
assoc

a said at | east one oxidising flui

“inlet. Thus, onl re,these .,ef er,ences, are. not .di rected toward
provi ding a %Béfeﬁ% %:n a3 S B ?Jﬂd’c?h%@e‘}lda@l?tn % ﬁ&Pﬁai% SFm| AEnt

but they desassotineed freielh uatd adflepitos®s pidiin £ Raribe hieanbi slehafiyt i fh
and function , to the m xjng and_distributiaon chanber of the

present i nvBRYRHRD of sadethpazatus oridistae gaud doping Bom thy sdat leaghpet only

structure

provi de oxi gkiaishs AAMEIHIS: Mtd s4iH R R-ASBAL AHCASIn B LhafbSP id ifidEd 2l N .
if nore oxidising fluid is needed for processing the char, IS results in
a cor r espondiigh temeeratyrotoncprovidesdper sheine least dneadatimattheehpinaans

torches. Thiss,_.i: r sul,ts.in. greater _.i.norganic. naterial deposits,
u?}?latégﬁéée{m{%%é‘?%%g%aég95 %E%’?ﬁ %}f‘}ﬁhmlﬁ(_’ @b‘ﬁgg’g‘% above. On the ot her
t is desired to increase the tenperature of the plasnma torches,
the oxidising fluid provided thereto nust be reduced, which results
char in theThas! ot ohlyars thebeirsfdréntel YareXhel d6dcicdt towd@AdUslovidiases of
alter nativela%ﬂ ,thewlgr that needs to be provided to the plasnma torches

which int
hand, i f i

.has to be

all ows additional

Xiog angfistriiwinceanihes agninithe prrspnbinveméiops bekthey deaersbe

r

eedomin t

providi ng aiba%fe@o?}ﬁ?@cé&éﬂg%ﬂa%b%&s ﬂhwgféqv\ﬁl;ﬂgﬁergl{]ﬂf@ttr{l&u% Qﬁﬁu{l&'i

used, as

volune flow rate

required.

e way in- € processing plan

U zone,provided by the at |east one plasnma
Pl pR

| east
is

d

i on,

ent in-

that

in

es,
may be

t b heanabhe snbclistribtion ehpaber of thegfresdie ipbasian.j et s and t he

of oxidising fluid to be increased sinultaneously as

However, plasma torch based furnaces which enpl oy oxidising
fluid inlets independent fromthe

In general, plasma-based processing plants which only provide oxidizing
agents via the plasma torches are also limited in that if more oxidising -ﬂuid is
needed for proceséing the char, this results in a corresponding lowering of the
temperature produced by the plasma torches. This in turn results in greater
inorganic material deposits, which in turn causé the congestion problems
discussed above. On the other hand, if it is desired to increase the temperature
of the plasma torches, the oxidising fluid provided thereto must be reduced,
which results in char in the waste column not being fully oxidised into product
gases or alternatively the power that needs to be provided to the plasma
torches has to be raised, which reduces the efficiency of the process. Thus,
providing an oxidising fluid inlet, independent from the plasma torches, allows
additional freedom in the way in which the processing plant may be used, as
this enables both the temperature of the plasma jets and the volume flow rate
of oxidising fluid to be increased simultaneously as required. However, plasma
torch based furnaces which employ oxidising fluid inlets independent from the
plasma torches are not necessarily without problems. Such furnaces need to be

designed such a manner that the oxidising fluid inlets, which provide



pl asma torches are not necessarily w thout problens. Such furnaces- need to
be designed such a manner that the oxidising fluid inlets, V\hlzcmmﬁdmfide 4
WO 02/ 070412 PCT/1L02/00125 9 relatively cool oxidising gases or fluids,
are sufficiently spaced fromthe inorganic nmelted products, and in
particul aWX¥R2#MHhe discharging outlets thereof. O herwwz’@éﬁgestl on of

t hese di scharging outlets nmay occur dye to the cooling of the nelt (and
solidification thereon by the action 6f the relatively cool oxidising

flui ds onrtheivel tcoolSuxidiiyg gfaséswenflivais, Ere qufﬁsientlyi speepd | foomr leat es to a

wast e processi ng appar,at us, havi ng a was roces . chanber a ted for
accommdat‘P?F&a&chcF %\7\’78"55t @ntigin IP&S@“E“M o'ﬂa &ﬁcg?rgﬁ%%\r?é‘ 5 an upper
1ongi t udi nAabrdearOtRrwidae cok2etien ,ofahedeears&har@nﬁg @lhtﬁ&!@ﬂnh?roﬁéhr”@tﬁlﬁo havi ng
an out put end thereof ext endi ng.into a lower _part of sald waste processing

chanber f dhespeinaniige st (aedentidiisation sherzph bYltB%Ftl%Pf thetreladiyety f or
enabling a y{g% gggg: ed therein to be converted into fuel
gases, salcrg%%%lgs nlgdgﬁﬁ? er E"[évi ng a bottom end, .the apparatus
characterised in conprising at | east one oxidising fluid distribution and
m xi ng chanbér and at |east one oxidising fluid inlet associated therewith
for providing oxidising fluid to said distribution and m xi ng chanber from
a suitable source, wherein said oxidizing and m xi ng chanber conprises : a
peri pheral opening in substantially continuous peripheral fluid

comuni cation with a |l ower part of a said colum of waste when said colum
of waste iSumgvanyrofilneantiansaid |ower part and in fluid comunication
with at |east one said oxidising fluid inlet; and an outer peripheral wall
-t her eof f%g@gr$§¥n@1ﬂv@hﬁ5€|re& V\@Jrgwagfesﬂo@é‘s%ﬁ@qﬁpﬁ%f atﬁ%éﬂﬂ‘@ﬁ%%‘té aci ng
wal | of sai ower part o sal processi ng chanber wth respect to an

i nwardl y- f;amicex;uvmbhambe:sada;bta@der acqarmoddtinghe q@dmes@ vgstehahieast wherein

I d id d d
AN I ENTE I NAR RN RIS R R SR

one plasma torch means having an cutput end thereof extendmg into a lower

1

part of said waste processing chamber for providing sufficient heat to said
lower part at least for enabling organic waste accommodated therein to be
converted into fuel gases, said processing chamber having a bottom end, the
apparatus characterised in comprising at least one oxidising fluid distribution
and mixing chamber and at least one oxidising fluid inlet associated therewith
for providing oxidising fluid to said distribution and mixing chamber from a

suitable source, wherein said oxidizing and mixing chamber comprises :-

a peripheral opening in substantially continuous peripheral fluid
communication with a lower part of a said column of waste when said
column of waste is accommodated in said lower part and in fluid

communication with at least one said oxidising fluid inlet; and

an outer peripheral wall thereof formed by a lateral outward
displacement of an inwardly-facing wall of said lower part of said
- processing chamber with respect to an inwardly-facing wall of said upper

part of the processing chamberx;

wherein at least one said oxidising fluid inlet is separate from and

associated with said at least one plasma torch means such that during



2 6 AUG 2005 WO 021070412 PCT/H, 02100125 10 operation of said apparatus
oxidising fluid flowwng fromthe said at | east one oxidising RI6uALGi et
into said distribution and m xi ng chanber is directed at a high

t enper at ur ovi ded by the at |east one plasma torch neans that is
associat ede\\y\nﬁﬁ)gfﬁ’?g{zd at |east one oxidising fluid inlet. HHEO2MS cal |y,
at least a part of an inwardly facing walg of said |ower part of said
processing chanber is |aterally displaced outwardly with respect to an

i nwar di y- f a8P#rgtiggiof sard apparabipreidisine g fondnp feeshe sajd @hdamsbenguch  as
to provide gaighial AugRalie R0 dhat distithde likifie G i n said
outwardly I ater z;I %y di sp?acegl %‘nwarﬁp;y @c?ﬁr}g \/va]lPﬁIg aﬁgﬁgw%{hrrgcﬁ%’?ent I al

" peri phery of wghttemipetdtare gbuenprafidedhby ehe e tleasiyoreeplaamactorakdmteads i N sai d

B RO T B b S S
comun cali g3 PENSER, SPILPSLRISE L, of B S cT, serommdated 1|

di spl aced i apesidl probasidpdchih bereidtatdd8lly MG adedCh it aPdht with Baidls b over
- part of said processing chanber are typically nade froma suitable

refractory A#ti@waaily-fepag walodispid uprey pats of ithoareteysingabambgashclmy be

| at eral |-y - di . T o r - ' 1. of | r_part by a
et i opl S baoatdel il Sfleed BHE Lt inl 6 b Bliking| BB RFEGRTC o)
Al ternati vebgid t hetwatdgr alldterally splispdegdi nimwatlly f fooing wedll iaadl ajeral |y

_displaced fromsaid j.nwardl y-faci.n | |, of said ypper part by first
di spl acenenf™tH erfzgh IPEERPERY °§rlga§f\é@- hi‘e ﬁoﬁllnbrl:a‘#i g’ﬁs%g}% E’&ng%lt | east
one oxi di si pgcdrhibdatedligtsdis p@@d@@éth ﬁ:aahibae dewnstema8esaaipdl pRCcement

taken along sajd inwardly facing wall. Such a first displacenent at about
1800 from s&PH 2k lepghate diseribuhion apdgniking ehampest bayng adapteddp provide y | ess

than an averpg® Sainthdiispiace akgpgal | d .k nyar fac wal | .
An upper part of said &?‘g({l%?bgt@%eﬁhan%g?ﬁ f%%%hgﬂ%ngfer\gﬂmggﬁg ggtﬁjir?glgby an
upper subst astimambgatednnlsard loslek phett @rdasdiy ableashdhabkigisng Andi imdett owar ds
t he

The laterally displaced inwardly facing wall and the inner-facing part of said
lower part of said processing chamber are typically made from a suitable

refractory material.

The laterally displaced inwardly facing wall may be laterally displaced from
said inwardly-facing wall of said upper part by a first displacement that is
about constant along said inwardly facing wall. Alternatively, the laterally
displaced inwardly facing wall is laterally displaced from said inwardly-facing
wall of said upper part by a first displacement that is relatively greater at a
location where said at least one oxidising fluid inlet is comprised than an
average said displacement taken along said inwardly facing wall. Such a first
displacement at about 180° from said at least one oxidising ﬂuid.inlet may be
relatively less than an average said displacement taken along said inwardly

facing wall,

An upper part of said distribution and mixing chamber may be bound by an
upper substantially annular wall laterally or radially extending towards the
center thereof from said laterally displaced inwardly facing wall by a second

displacement. Typically, the second displacement is similar in magnitude to



center thereof fromsaid |aterally displaced inwardly facing wall- by a
second displacenent. Typically, the second displacenent is si i ADG{2p05
magni tude to 2 6 AUG 2005 WO 021070412 PCT/1L02/00125 that of said first
di spl acenent. At |east one oxidising fluid inlet may be conprised on said
| at er al | yW8i%P1%Aed i nwardly facing wal |l and/or on sai FCTIHI2RNnNul ar

wall. At least the inwardly facing Wall}l of said |lower part of said :
processi ng chanber nay be substantially frustoconical in form having a

| ar ger cothatabf sald fasiyldespladesrenthat lehstanné maadiding fladd nylehahby dfe sai d

upper part of th rocessin chanber ., .and_t.he_.upper rt y be .

o bet anti smoriegH oRPT Bara Oy AP (PR EAPRE lh S et i

Al ternati vghyr atulbeastl.said inwardly facing wall of said | ower part of
said processing chanber- is substantially cylindrical in formhaving a

l'arger i pizaefalthe asafdly faiing Rall disafiBloded pRES o4 peicebdifis PRAGBESI Ng
chanber, the upper part being substantially cylindrical, A%t ernatively,
the i nwar @3y packhgtaptiplly drusteqoniqadwe fopmahaveie adpmesronical bad-anganber may

be subst aRhlRlchis fof i EAWBMIAMARL il fdlf ARG SHRNIAMNE! Alol¥esiRP! Yool

cross-sections at planes substant y perpe I'ongi T udi nal
axi s of 't kbamher gudohesyipey pettanbebe stbsantinky dyindacilnbaviag b coficabai d

upper par sai d.processi ng chanber may be substantially frustro.
pyr am dal tqﬂﬁgﬁ‘%??rf’%gl?ﬁ“ﬁ substantially pol ygonal cross-sections at planes
substanti al | erpendicul ar t.o the Longitudinal axis of the sai.d ocessi ng
chanber . -%‘l&%ﬁgpy%né‘iﬁf?ﬁs?‘ge‘maﬁ 8™ ﬁuﬁ%@?‘%p@ﬂeraﬁ?dgc?f ?g‘gd | ower
part  are Qptdsemal tNamybstignhitatdtidIBC cpnadiadl. ifPbr@nakling a8 Lower part of
~said distribution and m xing chanber 'is in open conmunication with a

bot t om parinteshak zadius dhen that of eridsuprPpPass & SihaProesraiizethageniiwakel v
ext endi ng JPE’EPPEPH&iﬁggﬂﬁ%‘hé{aﬁ%éﬂiﬁﬁgy nwardly facing wall. Further

optionally, ower part of sal ution and m xi ng chanber is bound
R S T
-chamber may be substantially frustro-pyramidal in form having substantially
polygonal cross-sections at planes substantially perpendicular to the
longitudinal axis of the said processing chamber. The inwardly facing wall of
said upper part of said processing chamber may be substantially frustro.
pyramidal in form having substantially polygonal cross-sections at planes
substantially perpendicular to the longitudinal axis of the said processing
chamber. The polygonal cross-sections of said upper part and of said lower part

- are optionally substantially rectangular.

Optionally, a lower part of said distribution and mixing chamber is in open
 communication with a bottom part of said lower part of said processing
chamber downwardly extending from said laterally displaced inwardly facing

wall.

Further optionally, a lower part of said distribution and mixing chamber is
bound by a lower annular wall laterally or radially extending towards the
center thereof from said laterally displaced inwardly facing wall by a third
displacement. Typically, the third displacement is smaller in magnitude to

that of said second displacement. The surface area of the said lower annular



di spl acenent. Typically, the third displacenent is snmaller in magnitude to
that of said second displacenent. The surface area of the sai dfagt 208
annular 2 6 AUG 2005 WO 021070412 PCT/ 1L02/00125 12 wall is preferably

| ess than a_surface area of the said upper annular wall by an anmount S
whi ch may r 392 %¥m about 1% to about 99% of the said su%/@‘é{E@m‘H?’ea of the
sai d upper annular wall. Optionally, the,waste processing apparatus further
conprises a second oxidising fluid distribution and m xi ng chanber

vertical |y siadbisgcefdraldylsadhahyn swirfae reepeithetsaid appemist ulabwialldry amnd

m xi ng chamber . Pref erabl t he surface of th 0 annyl ar, wal |
. thereof is P@%oémflégﬁr%é&s arc?élggr%gn oug ﬁg/"e S%B&Putaﬁﬂtlﬁ’l ‘\gféwaﬁl&tsﬁéﬁaé%f by
an anount Sarghbfahe ¥a3 GFganhLdRwPgout 1% to about 99% of the said
surface area of the said upper annular wall of the said second oxidising
fluid distribution and m xing chanber. Optionally, at |east one plasm
torch neans is conprised in a suitable niche fornmed in the said bottom

part of sai fi@eBEFSithe RSO YProccstiad bPpirdtis ARMRULoRRisef Saiddoad | east

one plasma torch is displaced froma said colum of waste acconmpdated in
‘sai d proces§kifesiegafbid . drtributienopmdonmitips shambgst vestiealpt adisalaced ch
means is co I 1 I Ellary. cf 1.a i ed with
Teapect to. CRE REody stk oAl oo M ARy g LBk PRREORE",
sui t abl e pothakyrfgeecirenvéithe haverutputaremall thereaf 1 lass {heass sorfece pleasiin

“torch neans s displaced fr a sai.d colum of, waste accombpdated.in said
processi ng (Flﬁﬁr‘r‘BB?PaW &f ﬁvéﬁ%rﬁ?ah{yh%n\%&ﬁu@?pﬁ g’?&%@i"?‘?gv E‘?‘%%?b%?mrﬁ%?ut
further comm} seaoud! 989abf the Lfid saifHceldbthal dfahy selPAPSIrSanMISF @lall F3RL sai d
addi tional auxjliary chanber is laterally disposed with respect to the
processi ng Ehithissendpxidising Bpmddiseshytion anvbmasngiwhembes suit abl e portal ,
such that the output end of said at |east one plasnma torch neans. conprised
therein is displaced froma said colum of waste accommobdated in said
processi ng chanber. At |east one said auxiliary chanber further conprises
at | east ofdrtiamallyort dgast nge folagnga iterichtmen6isMIGPAGR in a suitable miche

fb_rmed in the said bottom part of said processing chamber, such that the

]

output end of said at least one plasma torch is displaced from a said column of
waste accommodated in said processing chamber. Further optionally, at least
one plasma torch means is comprised in a suitable auxiliary chamber laterally
disposed with respect to the processing chamber and .in communication
therewith via a suitable portal, such that the output end of said at least one
plasma torch means is displaced from a said column of waste accommodated in
said processing chamber. Alternatively, the waste processing chamber may
further comprise a plurality of said auxiliary chambers, wherein each said
additional auxiliary chamber is laterally disposed with respect to the
_processing chamber and in communication therewith via a suitable portal,
such that the output end of said at least one plasma torch means comprised
therein is displaced from a said column of waste accommodated in said
processing chamber. At least one said auxiliary chamber further comprises at

least one said oxidising fluid inlet.




WO 02/ 070412 PCTI| LO2100125 13 Optionally, a discontinuity in the internal
profile of the processing chanber is forned between said uppe@ GAlE 2808d
said | ower part thereof. In particular, the transverse cross-sectional
area of said }orocessi ng chanber taken along planes perpendicular to the
| ongi t udi WO24%*E at | east between the |ongitudinal poFWRBHEE t he center
of an uppernost said oxidising flui dw'g let to the 1ongitudinal position of
the center of the output end of alo nost said plasnma torch neans is
subst ant i Qipkipnglipad discol@mithéen thahgvers ercfilessH-the erticaniak chaadenis sai d
upper part just, above said discontinuilty. tionally, at |east one said
oxi di si pg%‘}ljﬂﬁ%obeitm?%’f Sﬁ’@y@&&ﬁs’%‘w ﬁa]gtl"ﬂg?%’gﬁ%ﬁg‘?fn?%Bmlcuzﬁrsfb‘? but i‘on
- and m Xi Ngra@RASHRE lcrssd Gactidiadl arbe PSR SHrocdRSintedR e takeR Alddsdblaaks axi s of
the processing chanber and an inmginary |ine connecting the center of said
oXi di si ngPeIREPdiquRTetto ¢ et ngifadinai aeisnet Heatty betvegean the dageisudiphhne
i ncl udi ng bid.. axs J | S Q490 . ut 0.50
and about T30 ek Ther it SEaH yiperhit S S A0HE Bl THECR PO, D ot
is di spodegiatdizall pedtipowmisihehcdittat of hdeamgipat Rk tofiee fowdrengst asaéd
including _the |ongitudinal axis, of. t.he processi ng, chanber and the center
of sai d GRIAHRE G ITHEARY A CLDSPalNe ERTAtRE PRBI OF nGoEHE s cpss:
| ongi t udi RAdticval Sred of baig @m&?arpj‘usttamev@aﬂidoais@erﬁmlﬂt)pl Bhallr b, IS
| ess than- or equal to about 1700, and preferably about Z0*. Optionally,
the said d&aséome pwidt 9xifising fhad iplet ney be eyrvidedi atap lpeation doveaidr dl y
dependi ng 4f 1, i.d per: t a I di;spl i N I i th
rospoct T A ABERL, AHAPEIAR et BEIE e 'LEP B0RE pTHELSL L
i nvent i on lésgitddinaldaxie of itk prcessineg tecdnbar and sahribdagihag oedcaninettige
oxidizing fluid alang.and,into,a periphery of. g waste colu acconmnodat ed
M s wnatbe sraeE st PRl S ety b st DranuEPrigRen RS adapt ed
for procgsshdthchiiifg 3aliEsli€ak®biiae AR, GOMhe $hAge 3F bbt®AShH 2006 fbasna
torch neans having an output end thereof extending into a |ower part of
sai d wast endpalnésEi0ig Fundebeptipoallpraivlagshgne shid oxshsinadhudtislesasd | oner

part at | e;ﬁésl}osgt? at Q22468 gﬁé}? ¢Hat l(h%l‘%{)r?élg %ll?e%ween the plane including the

longitudinal axis of the processing chamber and the center of said oxidising

fluid inlet, and the plane including the said longitudinal axis and the center of
the end of a said plasma torch, is less than or equal to about +170° and

preferably about £20°.

- Optionally, the said discontinuity is in the form of a cylindrical wall
downwardly depénding from said upper part and laterally displacefd inwardly
with respect to said laterally displaced inwardly facing wall.

The present invention is also directed to a method for distributing and mixing
oxidizing fluid aléng and into a peﬁphery of a waste column accommodated in
a waste processing apparatus having a waste processing chamber adapted for
processing such a waste column and comprising at least one plasma torch
means having an output end thereof extending into a lower part of said waste

processing-chamber for providing sufficient heat to said lower part at least for



14 enabling organic waste accommodated therein to be converted into fuel
gases, said method conprising (a) providing a distribution and 8viaviGriz§ed
chanber as described; and (b) during operation of said processing chanber.
causing oxjdising fluid to flow fromthe said at |east one oxidising fluid
inlet and iﬁ?ﬁnmggFﬁ di stribution and m xi ng chamber and BfHOAER
periphery of the colum of waste acconn?pated in said processing chanber,
.such that said oxidizing fluid is directed at a high tenperature zone
provi ded by ethbling orgamdt waste aghosmulated therneatsbe henvertedasdofuatgagdesyi t h
said at least.pne.oxjdising fluid_ inlet. ,W.02/070412 15 Description of

Fi gures PCT Is%ld?ﬁ'ff&filﬁgmﬁfl mgetjai pgﬂg\%én% 3@%{%% i Hﬁu‘d’éﬁ’néﬁﬁﬁbg’éﬁﬁut and
mai n el enentdes@ibed; 4dxybi®@pl dwadhg Gperaesh VWS b£1AP basRBsIAE OfRERbAY caRfagat us
of the priorﬁgﬁt. ﬁiggre 2(a) shows schematically the main elenents of a
first enbodiofthsingriig e Hove trom the,said afrlpait 9o ‘ﬁué’im&g}udpmé%wdpﬂﬁéessi ng
apparatus. Fi : : I (N e
enbodi nent thmé?lgﬁ?%&%%na?.ﬁ@%?‘g&fééC 3(a I‘;{in %&g‘h’%ﬁﬁ?ﬁﬁg %ow a k{%e("raﬁl%[%?ve i
cross-sect i ehgvaste aherembdatedant saidfpréegsing chémberakerh thagngpik-oXidikngure 4

shows sche i.cally. the in.elenents of a second ephodi nent o he

- prosent 1 nvaliian, dipredt BRLE KRe RRiohe e ARE OGP B cafo lest O

t hi rd enbodipi®siba @brchhieaps eheinis hspseiatdOwithFEgdr £ Baa) ohbowaliseparagi cal |y
the main el enpnts of a fourth enbodi ment of the present invention. Figure
6(b) shows R'®detail the profile of the distribution and nixing chanmber
wal | made from standard firebricks. Figure 7 shows schematically the nmain
el enents of a fifth enbodi ment of the present invention. Figure 8(a) shows
schematically the main elenments of a sixth enbodi ment of the present
invention, and Figure 8(b) shows in detail the profile of the



di stribution and m xi ng chanber wall made from standard firebricks. Figure
9(a) shows schematically the main elements of a seventh enbodi g@#1AUGA@Ht he
present invention in relation to a typical plasna processi ng apparat us.

Fi gures 9&2}, 9%2 and 9(d) show cross-sections of the enbodi nent of Figure
9(a) tak&XPROHEP-P, QQ and S-S, respectively. WO OPEDHYZAR2S

PCTJI 102/ 00125 16 Disclosure of Inventj.on The present invention is defined
by the clains, the contents of which are to be read as included within the
di scl osur eDederipiospddigiurasi on, and will now be described by way of
exanple with reference to the acconpanying Figures. The, present invention
rel ates t o t or_ .provi. di rapid a effectihve .distrihution of

pr eheat edoﬁggﬁd‘%léi %%8‘% ar cﬁaé?u%aépsg%e 5 rﬁ"gqa Qe 28d) HAle ieienéenqﬁ/a t2

conver ti ngyappphsaidiaixefheadte piashgioee SOty Spidragnsaqinae piss arfler ei n :

i ncl udes any apparatus adapted for treating, processing or disposing of any
wast e mat egi al s, knel udi ng nmuni ci pal waste, househol St I ndust.ri al
wast e, medi Gare qee tsg‘?wﬁ usgﬁ%%f"p\%%b? gheaﬁjc?lﬁtaﬁ%lpe?vpogsa %F%@ggdmﬁ‘g Qgr esent

i nvention the pesmtdhhrelitimh {0a SHHEbaIVsRa GRAMRENE NP pAPPRIAFErbaZ{)g t he

af oresai d system.  and to net hods of q%ggrati ng such s%/ste_ms and_ appar at uses.

The appar dfs2E)shorapliternagivg areangemengseidhe smbadinant efignes 2@4apt ed f or

accomodating a colum of waste, at |east one plasma torch nmeans for

gener at i NOFiguBoB(agasidi Bbudd 3@ sReW Riterensh d HokeedctiBRE of e Hnb6ERIAY sai d
jet towards a bottoml ongzl tudi nal part of the chanber. The waste

convert i ngof Eigpeer Helnkenyalong XRer conprise at | east one gas outlet means at
an upper |ongitudinal part of the chanber, and at |east one |iquid product

outlet at pigﬁ@%mnﬁhbﬂﬂtﬂéll¥ ﬁﬁé &k d188eaPAIPE secddl PALLA R of t he

waste converting apparatus further conprises at |east one oxidising fluid
inlet, sepéhearesentanyentioa. pl asma torches, and which is also located in the
| ower, hotter part of the waste converting or processing chanber, for

provi di ng gy db 81 dhdwh sl afXbidhRnBgof 4 Whidd o ' en to
i ncl ude anyf%las or ‘gt ﬁe&%%ﬂ?@%%a%ﬁg%g oxslga]fsi ng aet Oggtéfgﬁ?%ftt%grt char
found or predemtadvemidethe hotter, |ower parts of the processing chanber of

t he waste processi ng apparatus, and includes, for
- Figure 6(a) shows schematically the main elements of a fourth embodiment of

the present invention. Figure 6(b) shows in detail the profile of the distribution

and mixing chamber wall made from standard firebricks.

Figure T shows schematically the main elements of a fifth embodiment of the

present invention.

Figure 8(a) shows schematically the main elements of a sixth embodiment of
the present invention, and Figure S(b) shows in detail the profile of the

distribution and mixing chamber wall made from standard firebricks.

Figure 9(a) shows schematically the main elements of a seventh embodiment
.of the present invention in relation to a typical plasma processing apparatus.
Figures 9(b), 9(c) and 3(d) show cross-sections of the embodiment of Figure 9(a)
taken along P-P, Q-@, and S-S, respectively.



exanpl e, oxygen, steam air, CO02 and any suitable m xture thereof.
According to the present invention, a distribution and m xi ng e ARErallss
provi ded, associated with, and in particular in fluid communication wth,
_the oxidisi ng fluid inlet. The distribution and m xi ng chanber is '
confi gur ed WBOPYBHAY G 2005 WO 02/ 070412 PCT/ 1L02/ 00125 FPETRIAWRtscri be
t he periphery of the waste col um and t?gs enable fluid comunication
between the circunferential periphery of "the waste colum and the oxi di sing
fluid inl etDifddosuteagbbuseytionhe di stribution and m xing chanber is
associated with a discontinuity such as a corner, kink, or any change in

t he sl ope the profile of .the.ch provided in the.progessin
chanber ¢ harhb REPRE e tRadt SSEERTRY Bhe BB LB o it S RIRECRR B
col umm descendsad Maudde Wil assi digcishaghdr theagibciffvasiogNahll avillnBow be
distribution and m xing chanber t_%tbgforrred integrally with the
processi ng ersRBed by washehaxamplawith redergncs o thgtACERBAR IRE FiE et hanber
-according to the present invention is characterized in having a peripheral
openi ng i N FHESIraddntAinh¥nti6® Helafetd U aPSFskdrh efod|prbliditl ¢apiUMLE affbetivoM t h
said colum of waste accommopdated in said |ower part and in fluid
conmmuni cat i ditsibetion of peabeateth exidigng Ml dirsgarges tRitheivage commpénigpher al
opening is t i h LSLrd i 40 X :that is
Slbstant ol FEoRsveBARR dbabul " ne Herhe Wk Bndull M i 1 ng
chanber. | nimiddes avyr dpphietus paapiidefoal treqvig, nproessabige sr diaposingorfnamy cat i on

bet ween substantially. al'l, parts of the .distribuytion d m xi ng, chanper and

subst ant i al FA#SH§) |m?)*§¥'ta$ssofn@‘ﬁéﬂg p’é’r’*i"'ﬁf’h%"’flyf"(?fst?’hgc’%?ﬂhﬁﬁﬂ %?‘Ste\iaé‘?deuséflgrhe

| ower part @fastdl@nddiesleqskitg RREPFasté tarddngthgpagaéq of wales. ete pAsent | | be
described in nore detail hereinbelow, the distribution and m xing chanber

i s al so. chinweationi se@lsondinadiph foapucbu F@ste SPRYHEING appdmaieh dager ther ned

by a latera fo%'éa"i‘@rsgs néﬁg%{gdcn@@g%otﬁ 0?@@&‘6@%@&&“@9{&& %ﬁ%l"’? lra3fidd, | ower

part of said processi pect "to an’I nwar cing wall of
sai d upper fTaetapfarahe prpacdlstomgprsmnberastt coovdwimewchasbernadwited dbr t he
distributi Ogc%rz}?mo- étiigb éc f};’% un&a{l o'ft \Qggtef)earti ﬁag%{ %lnleypﬁxisgzcau %Sr%{li 1?1%3.115 or col um
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 longitudinél part of the chamber. In particular, the waste converting
apparatus further comprises at least one oxidising fluid inlet, separate from
the plasma torches, and which is also located in the lower, hotter part of the
waste converting or processing chamber, for providing oxidising fluid thereto.
"Oxidising fluid® is herein taken to include any gas or other fluid capable of
oxidising at least in part char found or produced in the hotter, lower parts of
the processing chamber of the waste processing apparatus, and inchudes, for

example, oxygen, steam, air, CO2 and any suitable mixture thereof.

According to the present invention, a distribution and mixing chamber is
provided, associated with, and in particular in fluid communication with, the

oxidising fluid inlet. The distribution and mixing chamber is configured to



of waste accommpdated at a | ower part of the distribution and m xing
chanmber during operation of the processing chanber is displacgd AUGWREId| y
inalateral direction with respect to an upper part of the processing
chanber. 2 6 AUG 2005 WD 021070412 PCTI111)2100125 18 Furthernore, at '
| east oneWSHO20MM1%Hxi dising fluid inlets is associ ated W¢HLEYW1east one

pl asma torch neans such that during operation of the waste processing
apparatus, oxidising fluid flowing fr the oxidising fluid inlets into
sai d di st rdifaukisoribanthenpririphenhafibte westh reebimd andatimglkentblepduid ur e

zone provi:ded by. the pl asma rch nmeans j.n order to t the oxj dising

Frurd andormaNst B beiED: the ateom BRaiRnperEomo0t 8¢ R eo

~Referring 4 the oRidMheSAuild glEe Ld@hthddously! ahediserdidiedn aABOdi-nBpt of the
present invention. The plasna waste processing apparatus, designated by the

nuner al ( 1@mbexoisprissested pitdc asdisepgtitvaiybench 2e)a cornes. kPperompanyi on (14)
of which, juhile typigally irs i r .
frusta- con‘fh\gg% élelrt:tnlgcsg ® as(fhéel{% t l%n%ﬁlwsfgSlfb‘teh%i ér?agélt;/&agg(%‘}r@%{ g‘lflg%%ggqlcﬁfﬁlg%l ly, a
solid or niheetboradhe eheklds nhe wass¢ eolug20io bnémsboutcEs $arpe calthy waite d wast e

at the upper "end, of the chanber 10). via a wagste inlet ns .conppri sing an
air lock & %ﬁ@é?ﬁ?ﬁldféﬁf.t%MP%%@S§%§P%mﬁ% a&ﬁst uBgnf@a tggabg%{?ﬁggg%anber
(10), thougly gepaEahhhbeAEE forARE infekfllytwAThE prSceSR\cBEmbERM t he
apparatus (10) without substantial treatnent. The solid/ m xed waste

feedi ng syg{ ga}t&%@ar, TRY GQRTHURE A misis! AlnG & ONVENRh TEIRE Rbsddbe | i ke,
and may further conprise a shredder for “breaking up the waste into smaller

pi eces. Thmvantioh dekcharacienieertenn e3dye maperipkengt icpenng UppFebstaatially (32) and
a | ower Va'ovn%-,g%k; BELLIAY a0 ENID ik SQhid NBLGRE! BPWacedhe
are pr y e ec Y,

val ves (325%™ efera gate val ves ' opera el'ectrica
pneumat i cahtdpmotiodayelt Rutdid Adwer part apdrin fdd comeanicatitepeittantibystane

required. A ¢l oseabl e_hqgp. arrangenent 9) funnels typically solid and/or
i wod wast B GHEHE PESHI. Syobeersh opemibe CRete oA P REBE 30y
when the URREALYALY &nld3A)ixing ORAAberaRctht! REsLIOWBALINIRY ®n(iBddud Jlddg al he
cl osed position. Feeding of waste into the | oading chanber (36) typically

conti nues pexipheryhef |pefispribukien eand mixeng odineher c Hantwéker( 3e¥ds ddhes a

peripheral opening enables fluid communication between substantially all
parts of the distribution and mixing chamber and substantially all parts of the
periphery of the column of waste at the lower part of the processing chamber

during operation thereof.

As will be described in more detail hereinbelow, the distribution and mixing
chamber is also.characterized in having an ocuter peripheral wall thereof
| formed by a lateral outward displacement of an inwardly-facing wall of said
lower part of said processing chamber with respect to an inwardly-facing wall
of said upper part of the processing chamber. In other words, a wall of the
distribution and mixing chamber that peripherally circumscribes the column
of waste accommodated at a lower part of the distribution and mixing chamber
during operation of the processing chamber is displaced outwardly in a lateral

direction with respect to an upper part of the processing chamber.



predet erm ned point below full capacity, to mnimse the possibility of any
waste interfering with closure of the upper valve (32)_ The upf AUSI
(32) is then closed. In the closed position, each of the valves (32), (34),
provi des an % seal . Wen required, the |ower valve (34) is then opened
~enabling t WORAAAIZ o 26 AUG 2005 WO 02/ 070412 PCT/ LLOR/ GUESEN20082500 £ ed
into the processing chanber (10) with r batlvely little or no air being
drawn therewith. The opening and cl osi ng of the valves (32), (34), and the
f eedi ng of Wastherfopm athieaseederof (tnepxmyxnbélmdnmﬂ@blleohssyC1aWyl witht abl e
controller ) rise_a ontraol ler..andlor a sujtable
computer - colfirb1 sy Sl also PRy s S TR SO e Eudth o ofns! it
conponent s pfo&k@ngmp@a&tm 6diding Bred dloaihy fram et exifllong fensingtsyst em
the contraller (500). The

530 ded t | d.t
gensi) nlgS g;g%n nﬁ%(‘dj%éﬁt“‘gger gaa:qvemg)&%grra%gc %Bﬁ%%&ec‘i?ﬂr%t 3 frehbemreraiver s (33)
at an upper zoRdptovRded ﬁ}y%he ﬁ)@srrgi t&r@ﬁ mé\aﬂﬂrmq{rdéllga nbQf tl?@&ﬁﬂﬁ%é’“ﬁ?giat he

| evel of waste reaches this level. Simlarly, the sensing system

- typical |y aksndtbusprimses ga@rﬁ@a’acn nﬁdmrmlmr@bﬂepmogsse(sw ) at a Ievel
(E), vertically displaced downwards with respect to level (F) of the
chanber (10), for sensing when the |evel of- -waste reaches this |evel.
Level (F) may advant ageously represent the naxinmum safety limt for waste
i n. the chaleéerring0io thrmiﬂiguﬂeevé‘ﬁgl(rE)Z(mayllustweesaerﬂrsfaehm«)dimmt mﬁshea

within the chanbgm('ﬁfgg ah, whi.ch it §eff|CLent to rowde steto
the chamber PRTORY yRREon; 116 TR asts e apPe sl dsaisnat (E)
and |evel (humEyl mom@hqaﬁswtaeﬁﬁéc&@u@ cHnBRIUR tHER PRy pmﬁne(maf mey
be accommodat ed i n_ | oading_ chanber Al ternpati vel%ﬁtor additionally,

the | ocati ofvhgeh.t while ypierldy (339 then rr(ﬂstsf fa cglindracad o agagicaEyetipp] be
“The vaste PhSUBr e charber L o)k, TreRal g h DA vt IR een
the tinme wsgstetth2() énbbdudesiapicelly sobd wasteht ¢k wppenked ofthe ehainbsr | evel
(5,10 CLBPS o, I Sk b 00ha B8R S50 R i, SRR,
from the feaesH@ nsyss b6 bed Q) inteRHe WRheddl ND)Othddph vasdralll rragedzeahdadi ng
chamber. (3?1qu1 ‘t;vggte is. removed from the apparatus (10) without substantial
treatment. The solid/mixed waste feeding system (20) may comprise any
suitable conveyor means or the like, and may further comprise a shredder for
breaking up the waste into smaller pieces. The air lock arrangement (30) may
comprise an upper valve (32) and a lower valve (34) defining a loading
chamber (36) therebetween. The valves (32), (34) are preferably gate valves
operated 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 positio.n. Feeding of waste into the loading chamber (36) typically
continues until the level of wéste 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 requlred the lower valve (34) 1s then opened enabling the waste to



processi ng chanber (10). Optionally, the hop arrangenent (39) may con‘&)ri se
a disinfectant spraying system (31) for periodically or conti gBbatG000
spraying the same with disinfectant, as required, particularly when

nmedi cal waste is being processed by apparatus (100) 2 6 AU G 2005 WO

02/ 0704128 ' 1Hé2/ 00125 20 The -processing chanber (1BGTHAZYM2Hot t om end
conprising a liquid product collecti @ zone (41), typically in the form of
a crucible, having at |east one outl (65) associated with one or nore
col | ect i orber edembmithe pf@Bjsing kbampen (EYsvith eheidety 1¢60)orfay hiveseis®npri ses

at the uppgr_en ther at_| east as | et . (50),..priparily for

col | ect i ndﬁﬁ?’S‘d ’égetsrbfe r?ﬂ’?f‘f%aﬁgc?i@g ﬁg%ﬁ)f"% é%Z) T{q‘é‘iﬁ%‘tf{erth%nd of

the processémﬁgc&famere () tEOMREdSER h:%a?a!béj cahfmné@qiy ahyangempat (30),
~and the processi n%chan‘oer (10) is typically.filled with waste materi al

via the aiPrbekenl?RNgarhith 0 yompriss agbumant erntralias| arnd/or Iaesulpﬁhlmr y gas
outlet (5 | S 53 e rops
suffici en%?ﬁ?a@gg t%%{%&pr g%erggqﬁ C%ﬁﬁet&?hg \é% (%E)c}) an hggw ses
controll ercom@)antsoofeﬁabdtxwaaamsh@mba':’tnefmabiywastresmoﬂdm seasingeysten

i hanbe | oadi trall 500
Phon® ot oo dgst Bvighd Bha Phdrtiiel GREREY B SlaebilldsfOr nhRRtR TR Che )
| oadi ng chaeher (53§Xwﬁ:ﬂljba)1ﬁﬁuéé%aﬂﬁdnr%6ref ﬁﬁmbm@s@mwmaé 40hn Wpdrt hen

cl oses upper val yve éﬁ')) read for the next cycle. One or a plurality of

pl asma t orka¥ELor( legsl E’%éhef Ghamben 1% farhsensing sdennthe davahiobrwaste) are
operatively, a%@ %@ef @‘n&xﬂhﬂ?g%kgehelxﬁ% y‘éte‘%ﬁ"f%é‘O) t ‘leo"l%%ugarrls%gm ant

sources (45), | asma trans
non-transfae toypwre Tmtétlﬂv: cHrasos4 (33 ar & rmda*teéd(Eh trm:oaliarrﬂfspla(ca:ﬁ)) by

means of suyitabl ed sl eev fac | aci n erV|C|ng
of the totCHES ﬁ(ﬁl "Fﬁsé)eft fc]%g@ *ﬂ@f%ﬁé (h@f %’ég?el?lﬁlg’lheﬁr di rect ed
downwar dl yleveélt ofadaste gbschentthist llaeelbou‘emnomriﬂapﬁdiratiﬁag@iuéquiremttﬁe The
torches (40) are di strl buted at the bottom end of the _chamher (10) such

that in op®PaIRWR safaly lignt dexs westmin fee (baghes @9h)whdatleysdle®omebm of the
colum of MRSiLnt @Slevel of waste within the chamber (10) at which it is efficient to

provide more waste to the chamber (10). Thus, the volume in the chamber (10)

between level (E) and level (F) may be approximately equal to the volume of
waste 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 measuring 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 (36) from the feeding system
(20), and unloading of the waste from the loading chamber (36) to the
' pfocessing 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).



hoaneneoust as possible, - to a high tenperature, typically in the order of
_about 1600C or nore. The torches (40) generate at their downst B iie@Hut
ends hot gas jets, or plasma plunes, having an average tenperature of about

2000C to a C. The heat emanating fromthe torches ascends
t hr ough thggggf’%ﬁiggof waste, and thus a tenperature grad| é#("‘% Ut up in

the processing chanber (10). Hot gases ﬁenerat ed by the plasma .torches
(40) support the tenperature |level in e chanber (10). This tenperature
| evel is 2 ThAlpeece260§ oNandEr0(104 12as BC’ﬁbEDﬁQé@@l:@ElpZiEina af Kqwideprtodatt | east

at the | ower t of t (10 for_copnti nuo. converdti ng t he
faste i nto friatiee gt dLE 1Py gy the BrmaBhn AyRRE hardRE FEUFR bt i e o
a |iquid nmapeiléal(63)3Rssdchaed st nglkeude APEd erdlleetion ﬁe@dﬂ@hsskag, Thehi ch
may be periodically or ont| nuou&(e%/ col | ected %tﬁ t he Iovver end of_ the

- chanber (1oyrqfi?%§1%é ol %IQED ey SPrPrisen At thRewrres pdathreqi1moleantay
further cong r C to
the outl ef (EOF Farct SOk ﬁ?ﬁ%f?%%“%?@ﬂ%’?%%‘?& R %*&é’*‘*?%%&%ﬁ
droplets (i nf:Wa@nen@‘hpm@ohx) eng of pled prcasssamg/clcmdbsn {180 compeseq shecdnidsir HC

H2S, HF, f th duct t hanb 10
i a outf et (S0 BE A SRARE P ey R cRemECb U e Rl (T
components. “Bbieciﬁamyalbﬁaoﬁmtﬁﬂﬂeld arﬁdgbﬁxegas{s@)t ﬁpamalbeav thglevdl bethd 50) .

Scrubbers capabl e of peg or mi % such tasks are wel WP1 in the art and do
not requi r ePEEBE BSAHEE (ParSPENEEYEIRTH W)eﬁeﬁsesﬂ‘féeg a el of &raslfpi cal | y

operativel yd%%&@nﬂ?"{%Erl%éﬂltt&eﬂr%gssﬂn% A 1 E}?&hﬁer@lé@ppﬂ{ﬂﬁ& 500 means

. (not shown) such as a gas turbine power plant or a manufacturing plant, for
exanpl e, foromedlanioeal Fty eneblei anathen batch| dameste godetufed tpatiesprocyysimsl| | y

conpri sing 2 N2. Th further
conprise a %%’Eel{r}vlil(lrﬁ)( not lﬁg %%ngf%}a&%b(ﬁrlggfdﬁ 3 8%??&25 é\#@)%ﬂ 3?689% tch
andt i ﬂwt dldwért\aﬂvd’ (mgu{ad ob@ﬂéﬂupﬂg? Base mz?dgeﬁsblby?é E@d‘iﬁg ul&bﬂb?r (Seﬁ h
particul ate ra i.quid matter (including pitc |re urt her
processi ng. t‘aga iﬂﬂdlea vig Ig?éd&tﬁ)%}fséﬁrﬂé @1669‘ th%&/ ﬁ?%‘ﬁ@?’erc" b rapdy

af t er bur ner gnek ne§p%¥lgjg_ operatively connected to the outl et (50) for
burni ng organi c or other

One or a plurality of 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 facilitates 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 their downstream output
ends hot gas jets, or plasma pluﬁles, having an average temperature of about
2000°C to about 7000°C. The heat emanating from the torches (40) ascends
through the column of waste, and thus a temperature gradient is set up in the
processing chamber (10). Hot gases generated by the plasma torches (40)

support the temperature level in the chamber (10). This temperature level is



conbusti bl e conponents in the product gases and connected to suitable
afterburner energy utilisation systens and al so to gas cl eani n@ BWSGHD
(not shown). Such energy utilisation systens may include a boiler and
steam turbine arrangenent coupled to an electric generator. Gas cl eaning
systems M2 H#ice solid waste materials such as fly BSHISH2Y eagent s,
~and/or liquid solutions conprising waste materials which require further
processing. Oxidising fluid such as a4l oxygen or steam nay be provided

froma suisuffidient a0UeE® &7 Qhe LIOwePHULE tof AT chadiiRHUCEY BurdoRtinA¥aAYYSi S Of
organic waste, into 2 6 AUG 2005 WD 02/070412 PCT/1102/00125 22 useful

gases suclfoR¥CIEDSLh Faste igto REednpl easeTbaloatenthaniglad off aid euiletBBHuced to
the lover pafindfa tRGiE @m@ﬁm( gé%a)th\é't 3 P EnAldIIh S S Ih AN g %m Qiadorts
b 0 ( 580Y" an

(75). The processing chamber conprises a |[ower part ‘an upper
part (14)which mperbecormedicalt pomomeuaishh colbestedt Rerthetlheeebyd efidbki ng t he
waste in d he va i(% V(iolmyug‘mrt%rdescend t&g he hotter parts thereof. The
upper partth(aﬁa tHhe e RamyET r?SfB‘SOIJfSS t%’pi cal I'y, but not necessarily, in
the formof a.cylindrical shaft having a substantially verti cal

| ongi t udi rBke ayppsratt8)(10@ncayofiptheresorhpase gascrpbbelticystemu{nott shos@). The

| ower part (200) ,of the chanber i.ngludes the crucible (41), one or
more. pl as BT CoRBRGI AR RETSF by £ SRPAY SEREFEUIAE SAREECBR o (75)
and thus cqpeF igesl dbeldaihcRiiddpitel)aad Vell(20any Andkiifdd z888 fukkaki on and
nmelting of the waste occurs. The i1nner facing surfaces of _processing
chamber ( 18FL HeS, | BBsfor grample) fowp thp aredyct @8y stieareifaving etghsimberl y  nade

from one ofoMee Gillel 38HE BEHARL "NaflB TP iSchudl Heffic! M HAIPLR

alum na, a a-si 1 ca, magnesi nme-"magnesi t e,
firebrick.compomentd. |Bitch heaypbeceatiingl dhahibeagas(dtdyamaledvimgnautidt] (50).hé

apparatus (10 as a ,whqgle, .is.covere a nme | ayer or casin not
ey Lo SaPhya i o Er PN e ore kBT S o 6t hd do'
processi ngnghadiigfe L bBefubfierRilakathtad upsmlhedeiv tihel @&RBEdr {s0typhuext er nal
environment. The present . invention is characterised in providing an

oxi di si ng_ eRaiptvelyicoppeeied deWnaiaam thermpldnanbutalleGoy PreresTps™REY mai nly
or t iug{}_e' @tofé ;%?xo?hﬁe)%éh' B8t gd PARLiA b PaRESF Y RAnGRAIRe (R, el erring
-example, for economically utilising the cleaned product gases, typically
comprising at this stage Hs, CO, CHa, CO2 and Nz. The scrubber may further
éomprise a reservoir (not shown) for collecting particulate matter, pitch and
liguid matter removed form the gas products by the scrubber. Such particulate

matter and Liquid matter (including pitch) require further processing.

Optionally, the apparatus (100) may further comprise an afterburner (not
shown) operatively connected to the outlet (50) for burning organic or other
combustible components in the product gases and connected to suitable
afterburner energy utilisation systems and also to gas cleaning systems (not
shown). Such energy utilisation systems niay include a boiler and steam
turbine arrahgement coupled to an electric generator. Gas cleaning systems
may produce solid waste materials such as fly ash with reagents, and/or liquid

solutions comprising waste materials which require further processing.

' Oxidising fluid such as air, oxygen or steam may be provided from a suitable

source (70} to convert char, produced during pyrolysis of organic waste, into



di stribution and m xi ng chanber (300) provides a space between the inwardly
facing surface or wall (222) of the processing chanber (10) and & ABGESUM
of waste (35) about the periphery thereof, and thus conprises a

substanti al | continuous peripheral opening (142) in substantially ‘
conti nuous PEBM&al  fluid comunication with said col URFI/BN2003% e, such
that oxidising fluid that is provided 1;)8 the distribution and m xing
chanber (300) via one or nore oxidi-sing“fluid ports or inlets (75) is able
to reach subséfahpasslsispchlas Ganhd B, filheangslb UMhe okidikiag flulid introduced
circunfer entiglelz])é or E?ri pBergI ly. The continuous 2 6 AUG 2005 WD 021070412
_PCT/1L02100%2 Wepa &fgre Gaéﬁli R Viqene grapers gy takie aplghBosts (THius
delineated by the outer perinmeter (37) of the colum of waste (35). The
oxidising fluid is then able to penetrate into the colum of waste (35) in
a typically nore-or-less lateral or radial direction towards the centre of
t he col um wast e,. an re or. less equally from.all sides thereof,

enabl i ng t he "&fHEPESETE SHhcmprises 2 ‘?fﬁ‘%/rnPth@HO)c RBd g WRRAT RaEE bon or

coke, into ghg i@yl h @ImEREniBA QA 658 with it othBE 1BbSdyy Sty @Ry fH:X :ifi'g

chanber (.30 %\ﬁ?may be configured in a manner to provide a peripheral slot

or ni che bethe@asterolumnde degceindciorthe hatter peota theragfi e ippeyarart ¢4} ofie

processi ng g@g; L G . I of . t 35).. .Fhe, sl ot or
niche is of e%?e et 3%1%852\%0‘)&?%%& utt}%é&%aégt;ﬁrel?}tdolfxﬁﬁn% 65‘% (?s\%/a@s%m(c}%c)a,? i.e.,
- about the pehaftdtayving 8 Enbstaatallly, verticdluchgigudinal heeall8)mndf contdieseerxhdi si ng
fluid inlet (75)..1n other rds,, the inwardly. facing wal | (222).is

| ateral ly orggf B déicﬁlo'éﬁl%tp@ﬁ’gélg’eolﬁfvﬁépagtm@?ghgﬁ fhesghagriley (&@e’ﬁ‘é’ﬁldeé Bh§ with
respect to theiblanel), basiondndal diastha thRhes (L) UBRESNEBF tndrd SkidifhgUhBa 2(a) ) -
This first displacenent (Dl) is generally equal to (t), de(penqll ng on the
flaring of thet nRESt &58orrdnthpsTpmprisehdhé Pack opdhe quasder (TAk imivdhibh (t) of
the distribytL: 28 ¥l r 6300 j e niferm as
1T ust r at ed Srgr a0y e Htng VARG il doclBY. Fhs 20BLP HIRE SukpisRl eh
honogenei t y pofcet$iag whstrber {10)t be leat ulithe BSkr paat (2@ |thetepf alrettypicply i Net er

37) thereof. ernatively, the. djstrdbution and m xi chamber 00) ma
. E)e 2:onfi guréﬁa@lo F})\?Pae"rdﬁof@ersélﬁlagievf O3t md‘it?rfl%g'eﬁ‘f‘c ial e?xé‘lnf(‘p%e )y

| ocations. RMim&RMMhRinASilich] Bakhedifd chforké-atie@esite, chamotte or firebrick.
Typically, the processing chamber (10), and generally the apparatus (100) as a
whole, is covered by a metal layer or casing (not shown) to improve mechanical
integrity thereof and to enable the processing chamber to be hermetically

sealed with respect to the external environment.

The present. invention is characterised in providing an oxidising fluid
distribution and mixing chamber (300) incorporated mainly or fully in the
lower part (200) of the processing chamber (10). Referring to Figure 3(a), the
distribution and mixing chamber (300} provides a space between the inwardly
facing surface or wall (222) of the processing chamber (10) and t;he column of
waste (35) about the periphery thereof, and thus comprises a sub.stantially
continuous peripheral opening (142) in substantially continuous peripheral
- fluid communication with said column of waste, such that oxidising fluid that
is provided to the distribution and mixing chamber (300) via one or muore
oxidising fluid ports or inlets (75) is able to reach substantially all parts of the

column of waste (35) circumferentially or peripherally. The continuous



3(b), the width of the distribution and m xi ng chanber (300) at | ocations
close to the oxidising fluid inlets (75), tmax, nay be greateq&hﬂﬁzﬂﬂ

| ocation 180 thereof, tmn, to conpensate for the reduction in flow area
of the oxidising fluid due to its continual, penetration into the waste
col um (3O WYE12| eaving the inlets (75). The differ eRETAHOHIHS t max and
tmn, are achieved by displacing the 'l (222) by correspondingly
different first displacenents (D) ar d the periphery thereof around the
chanber (J;@:):ipiﬂetalrrmeyumrt{b&)nmﬁﬁed)ftot:ttmwriestém‘s delimatédiy fheeouter

dlstrlbutlona nber . ( 300 orned. b royi di.ng
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chanmber ( ]&hetﬂ&té ol 1B Aol h Nl wkité €8%) BNa tPpRaldena %y VR B24,A79412
PCTI 1L02100125 24 effectively displacing the inwardly facing wall (222) of

the | ower 158ial dipgbipn gpwardiothe epniss phihe pelnmay of voptd andrmpreyor lesel i n nany
confi guraté@aﬁgr% alilfdes UL ARbNE! ks O RIALAIAL Lhihg 10 et

(75) with to an I nner ‘facing wa an upper part o
processi ngmdlharfd)m of de@poulor ewltel, intalbbey degitddsgasi prodtictsThe term di scontinuity
I's herein taken to refer to any corner, Ki nk sharp change, Iongi t udi nal

projectio 0|I of ,t.h
processi nST fg a er&}%ﬂgge%&%?og%g frhxmgo%%il eél ﬁgqos g’ﬁ ag 8?|n %“rsd mp%r al | el
to axis (1ﬂ)mnﬁr ncerovitie avastighatabslionof nechbibetdredhehd immhafaaﬁigewaﬁt ics of

a perfect nor is i} conposed of. ho n artigles or of a

sl ow movi ng ugh ig H@IRA&’;Y ‘?sasl‘ﬂﬁ)f’]%a‘flﬂo ?ﬁc@ﬁﬂo ﬁ‘ea%"hl“fmtqfavel S
downwar d| ywm@qgsh Thb"tﬁoﬂ%zoﬁf‘e% i 0f phaehemitddvidihi a R0 GeN@lgnhat er al
or radi al ace between the colum of waste (35) and the wall (222). In
ot her enboefi FFe#es35)% He.. ahosiéshe mmme;te{ £30)thaggptaclyding dh¢ deaation of snoot h

or curved HARKIOMLA IS (ThPIBTRA Lol 2OBe iR S AR, LA bagNSi Lion s

conflgured 0 ensu maste over shoot pro es the
radi al or bﬂ;eﬂaﬂasﬁr kadiellgl dlgﬁ]}acecb@hmﬁfﬂsthﬁ 4 direr didpachnsmt (@) wishar dl y

i Scont | nLFEyoitaitHe SRR BEAEoN oL 5B PBHERAHr (T 1 DFCaI Py N THAY | Bl )
val | domv‘ﬁfﬂ'ﬂsﬂ%ﬁiﬁ%ml [soéBn F‘ﬁly élﬁﬂﬁ ko RRr dep@ABirAd LY farich shhaced
inwardly with respect to t teral
waste column (35) in the lower part (200) The width (t) of the distribution and
mixing chamber (300) may be approximately uniform, as illustrated in Figurs
3(a), depending on the physical composifion and homogeneity of the waste in
the column (35), particularly at the perimeter (37) thereof. Alternatively, the
distribution and mixing chamber (300) may be configured to provide different
" widths at different peripheral locations. For example, as illustrated in Figure
3(b), the width of the distribution and mixing chamber (300) at locations close
" to the oxidising fluid inlets (75), tmax, may be greater than at a location 180°¢
thereof, tmin, to compensate for the reduction in ﬁow area of the oxidising fluid
due to its continual penetration into the waste column (35) after leaving the
inlets (75). The ciifferent widths tmax and tmis, are achieved by displacing the
wall (222) by correspondingly different first displacements (D1} around the
periphery thereof around the chamber (10). '

In many embodiments of the present invention, the distribution and mixing
chamber (300) is formed by providing a "discontinuity” (400) in the cross-

sectional profile of the processing chamber (10) in the longitudinal direction,



di spl aced inwardly facing wall (222). A second recessed chanber (600) may
be provided for each plasma torch (40) such that the tip ther @ Aug 200

radial |y displaced outwardly with respect to the perinmeter (37) of the
waste colu t hereby minim sing deposition of nel t oduct S

t her eon andrwp(o?{@“f’ ¥duci ng the possibility of congestion %5 $0125rhys,
referring to Figure 2(a), in the first epbodi ment of the present

. invention, ri pheral portion conprising an inwardly facing wall (222),
which is at Eﬁg@s ely displasing thejin y fasing w2B0§228F of the losved na@m&O%@ft

200 2 4 4 d
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radi us of the.processing chanbe ust .above {he at i
oi. di si ng f|?ﬁ1§g. rﬂ%e?tl Etfgsypewﬁra %‘é‘zppeoﬁa%%g clﬁfe 9@?5 ﬁ%ﬁgamt xi ng
chanber (30Q)lek. STKMmOd@éHn@ﬁﬁl@eﬁs%%lnttQEeﬂ‘@é be b 2PAn P nb &inlk, shar[f) hat s

circunferential periphery (37) of part of the colum of waste ('35)
accommodat e@¢hpngs. Hengiprdinakpiogstionaaroany th@y change inhiet sloue nhrhe peafilon

correspondi rt of
“the pelrol phle?)gl ﬁé’ t&r}?%&@% f&iél%gf%a%e%aélg gt ri g&ﬁl%lr?g‘g% %n&%"?{g chg%alpe?( 300) .
In this enb(tdlammt(:LS)t IEnat theastste does ant exbilng the Ulaw ichhedctdridjesi o a

ey ot netBot A G873 a3 B T BRSO
fromwal I (2R32, {eWaasts obb@hadtisthb W8dcontiuity $8GOBhved cﬁaﬁhﬂ@@ﬂ@[ﬁﬁﬁh&:@éﬁ to

connect, dlrectly or indirectly the innér facing wall (222) to the

di scont i nui ttje (40@psingiphembey SiQathys pmedleeceo}@de@éuoa rafliod [specenksitveen?) i s
| t t
Cooaa: ooy 2t kot SRR BES ud SALPCEIAT (B ARG, e

ure t he secon
di spl acemantd1édaﬁ)mu9:yl (400) mey bHeemsthelfarmtofie dmomh oticspvealtaesitioplb)the The
- peri pheral cyli dr| cal. .as .sho | ndeed frustoconi cal
or -any ot h\ge %%daghﬁopionﬁw% Pe?%?ﬁlflﬂﬁ lﬁocowﬁgﬁ?eél by §psureihiaf thRsyer se

cross-secti Qﬁ@dte avessHIbtsS Mhdl saROSRS Jrhdded aRPefad(100r hekedst ahaiigl @agnes
per pendi cul ar to the | ongitudinal
between the laterally displaced inwardly facing wall (222) and the waste
column (35). In yet other embodiments, the discontinuity is in the form of a
peripheral (and typically cylindrical) wall downwardly dependjng from the
upper part and laterally displaced inwardly with respect to the laterally

displaced inwardly facing wall (222),

A second recessed chamber (600) may be provided for each plasma torch (40)
such that the tip thereof is radially displaced outwardly with respect to the
_perimeter (37) of the waste column (35), thereby minimising deposition of
melted products thereon and thus reducing the possibility of congestion
thereof.

Thus, referring to Figure 2(a), in the first embodiment of the present
invention, a peripheral portion comprising an inwardly facing wall (222),

which is at least part of said inher wall (250) of the said lower part (200), 1s




axis (18) at |east between the longitudinal position (A2) of an uppernost
said oxidising fluid inlet (75 to the longitudinal position @8AU620%

| ower nost said plasnma torch (40) is substantially greater than the
transverse cross-sectional area of said upper part (14%, j ust above the

di sconti nWQ42/(®eD) at (Al). In general, each said oxi dPFSTHE2PNA d inl et
(75) may be provided at a location in _said distribution and m xi ng chanber
(300) such as to define an angle $ betdween the | ongi tudi nal axis (18) of

the pr Oce%taan?fmgﬁlﬁéed(&mvaa@@ with rbégeat BakNe Lpper FORANGAS by gaidhrsgent er  of
said oxidisin luid inlet (75) to the _said discontinpuity (400),  taken

al ong a pl displacermeni(XY. Jhue. e diseandinyaiu (4903 I%QG%BY\PHIG@IBQGMZ
PCT/[ L. 02/ QO%3R o:2BaRX! il Bodebdihf chBkBLr CRI 6Ly alilf_% tBleNoditionSrlckei cal |y

in the range o et ween 20 in certain cases,
such as i no:txﬂmrﬁg‘ fituid ieldvo(fiShent ,a fstap ehangﬁ eThe Idlamb‘tmoau and @Eixjoge 7 and

descri bed her W, i ter t reach about
150t or - omabe Chltte g ar v S B pes AT rodl GEEE Yo FRRaE R T
Figure 2(b enﬂmyqsvmp%rt e tHH Sl itEn iof nelsse (3755th etzeoxamumadnl thet he
annul ar wall (224). Such vertical inlets nmay be provided by drilling a

hori zont al PEIeassing champer {(HY cataa lppgiidiaal sta\ﬁ’é’ﬁ warespopding: wothe Wallerti cal
shaft al So(igfr% %131 EB@E@E&PT 18%%%5‘1: p%?@gﬁgt% ?ﬁﬂﬁﬁ&%l %E@ﬁmgﬁﬂ}% froma

| ower part i zontal® end e aperture
formed by . thee diztribatien andt:heuhgmbamba:r (306). Irhehibreinthoddmenbdhe a¢ Jeagai d

oxidising fluid Lnle ereas .th rt ari.zont al _end
t hereof i sO98%PEEd bB’rﬁf@ieft ‘81’50"51 cfﬁ’oﬁ? %lgzg)h Sﬁﬂ‘ TS gleon

Al ternativehy mafdg athaklbedSB06) Gethér LoEpFises?an) upﬁdaeadnﬁnarumn i(ead)and
m xi ng - chanber (3%0) further conprjses_an upper rusti ni cal waII (223)
whi ch  ext adeh extands dnyardiynirort Wall 4329 totaradhe sasiil®) 0783 setpda second

| ateral ﬁs?;}}%% @313@?&) d&:&eep of'&ﬁcﬁ?édtb& e iRk Eé‘c?ﬁ% Waliheagynner

faci ng wal | sconti I’IUI y (400). "Thus, typically, the said
second | at @o she dlssqnitauatpeﬁzim) (Tbas, tysmall]ez’otlatﬁmbnd paidedjenleceteent dDRhiE sai d

first displace r..this dlrrent fluid
inlet (75) eﬁﬂﬁfm é ?“‘éﬁsgn the ?aﬁ%ﬁr? EQISEQCFHI cal i n%\lg&g} r%?lb%ﬁﬁ&%s’l | (223)
by drilli ngbﬁeﬁzhﬁf)le e dSoBRRHOPE Faghfre 7, the second dlsplacement (DZ) is in

fact less than the first displacement (D1). The peripheral wall (222) may be

cylindrical as shown, or indeed frustoconical or any other suitable shape.

Thus, referring to Figure 2(a), the transverse cross-sectional area of said
processing chamber (10) taken along planes perpendicular to the longitudinal
axis (18) at least between the longitudinal position (A2) of an uppermost said
oxidising fluid inlet (75) to the longitudinal position (A3) of a lowermost said
plasma torch (40) is substantially greater than the transverse cross-sectional

area of said upper part (14) just above the discontinuity (400) at (Al).

In general, each said oxidising ﬂuid inlet (75) may be provided at a location in
said distribution and mixing chamber (300) such as to define an angle ¢
betvs-feen the longitudinal axis (18) of the processing chamber (10) and an
imaginary line connecting the center of said oxidising fluid inlet (75) to the

said discontinuity (400), taken along a plane including said axis and said



~angle into a firebrick such as to intersect a horizontal shaft also bored
therein, to forman el bow shaped passage that extends from a mmmaUG§ﬂ§ping
~part of the brick to a horizontal end of the brick. The aperture formed by
t he passage _at the sloping part of the brick serves as a said oxidising
“fluid inl etYP9%Y "% %hereas the aperture at the horizont alPCEAEOAMESeOf | S
suitabl e connected to a suitable oxidiging fluid source. In the enbodi nent
illustrated in Figures 2(a), 2(b) and 2?%), the lower end of the
di stributi omdéisﬁlgrﬁbaﬁmgnlghm@bm% W3HDini i@Ft@ﬁicaﬁjﬂgnaﬂlﬁé)rmgéVbﬂB&\%éelﬂ df
comruni cation w th the cqgl um of ste.in a peripheral manner, and in fact
2 6 AUG 200%{’1% é%/ otk °§P:T1305Lo§ﬁb’es125 gertaipneasegwsnclh 4% ig 2the) fifh t he

processi ng shssdialent 1 Wr d-BEEAES Fouy ' - SR, Just
above the locati orf3 nof trhe plrgs'srrlgl%lts %rg%tﬁelgrf(&%ger?ghgr%lg\%%@%g%}%n%gﬁvdﬁd
chanber (600)greFies thiaw PO, lagdi may serthnsayi, nhowtheefor €88Apld.s thus also in-
fluid conmuni cation with the second chanber (600). Thus, the one or nore
- oxi dising fhuhgd;d t ! i .\Wi-b.h at ast one_pl asma
Corch  (40) Sutonli ot {éetha eI £ EARHALEE IR 2080 Phe S mtiear e
(100), oxi okidistmg irdlefisd(76) owynlge providadhie diei atirmilag whlllui2d4),. SuehSrek%B3l | Nt 0
said distrihytion nd_m xj chanber (.300) i irected at a high . -
t enper at ur eng%tﬁemﬁsr’ (;%\?i %F@Hldﬁggbjf H ga@r?ﬁ’r’c%?’l@i 5?’/56‘) °F RORSr HéP A Braveiek t he
oxi di si ng f buthdages! idtersecPrordrtioal Sagt bleabdrod tBbrdifletChm 40 Lpéﬂa\éﬁege
product gases. Preferably, and as illustrated in Figures 3(a) (b),
for exanpl ePaisAge &Ahafl extendrefraren lower pArheé thebrighlitag horrentalneyid offtheal  axi s
(18) and thgree ¥ [ Ld_] th | ane
{noluding ¢ RaFons Fs Aottt £b7 tAOoi ekl ol MiElonkl bhre e bRREBr I 4
pl asnma t or chs a48jd dpxidisaes finkthinlelr (76) uahertas throapertdréOat thirchapizofiedlafdy

“about 90, apd .e_pref.erabl y about 20Q. A second epbodi mrent of the present
i nventi on, ﬁﬁ%@i‘? 3{‘)%%19 ﬁ”&?%qﬁ?fgg)%} Smg‘gﬂfnof”é]é%ngﬁ]é“gg%c%t ructural el enents

as the first enbodinent, with the exception of the said |ower part (200),
di scont i nui Ajtefut3Dle)y, aamill dis stiubtvatedom Ripthre 18] Dhe dhitmbation ) midkg
her ei nbefor‘g;}é:leicri@%g, tatis mytandis. In the second enbodi nent of the
present i nvERTPE, (D04 i FAPRESEE 48D ) URReT { BRpkggonical wall (223) which

extends inwardly from wall (222) towards the axis (18), by a second lateral

displacement (D2) to connect, directly or indirectly the inner facing wall (222)

¥

to the discontinuity (400). Thus, typically, the said second lateral displacement
(D2) is also equdl in magnitude to the said first displacement (D1) for this
-embodiment. A suitable oxidising fluid inlet (75) may be provided on the
frustoconical inwardly-facing wall (223) by drilling a shaft at the appropriate
angle into a firebrick such as to intersect a horizontal shaft also bored therein,
to form an elbow-shaped passage that extends from a lower sloping part of the
brick to a horizontal end of the brick. The aperture formed by the passage at
the sloping part of the brick serves as a said oxidising fluid inlet (75), whereas
the aperture at the horizontal end thereof is suitable connected to a suitable

oxidising fluid source.

In the embodiment illustrated in Figures 2(a), 2(b) and 2(c), the lower end of
the distribution and mixing chamber (300) is open, and also provides fluid

communication with the column of waste in a peripheral manner, and in fact



bet ween t he upper part (14) of the processing chanber (10) and the | ower
part (202) thereof by increasing the section or radius of thezﬂm&sﬁ@ﬁng
chanmber (10) just above the location of the oxidising fluid inlet (75),

t hough I ess abruptly than in the first enbodi nent. Thus, the inwardly '
faci ng waMOB0784: | ower part (202) of the processing BEHHIFPIIRS0) may be
frusto-conical in form having a half_conical angle, say a, while the
upper part (14) may be cylindrical, f o' exanpl e, or also frusto-conical

but with ahedswenba@n@b® FakewhedesSaplchemben @) iAcrehfest RicSoeBbesdioent, the
angle a coincides with and is equal to angle 0. The angl e a my have any
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portion of t.he.l ower r.t 00 ok 1.ndee wi.th respect to the upper part
(2% | Conor efiEE Tl B 5P R e 4A8REA Mthed fRRPBhe DRegif KRB e
: g_roglressi o@oal(%?? ﬂhg dam@gh : tdpdi'ag:aiéx_ ax:the(xizgs)te ﬂ()fl:i)ace@ﬁﬁ@rap\tﬁfﬁﬁlsl (ltlloe),fi rlst
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the first %ﬁgo | rrégn%h% t g(g?@tslrsi :L%Hegﬁitaﬁ m aﬁ%&?%lﬁbzgr%%g%%%ggsa
peri pher al thepplaismg (c2ad2 \40)ninsender dmthieat lthe oxisingdlisidpand pliver aronidtai d

conmuni cation.w.t h bd colum_of. waste (35 etin by t he riphery (37)
ot e cotHAtsioh S3bE <fst W Pikias Bl e eitke, HIRARE, BXaWRSURGLIRHCETY (0]
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an m X1 ng chanper, IS open, and I n_fact 1| the_seco eppodi_ nent,
the | ower 3&1@%@2@5 g HE) ﬁpgéég §Pﬁﬁf@ﬁé?ﬁﬁé>ﬁﬂ‘£i’6‘ﬁ fyrid gn %id/@ad8d section
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achieved in a continuous nmanner fromthe discontinuity (402), and the
di stri but i smdapldsmiaxtonch (HBnbdess (1B02Pr egualhtes abdwto+1H0°f laniddoreferablyi cat i on

with the toyches, (40 Simlarl t t one and preferably all the
oxi di si ng F{’ﬁ?thsqon’l %r%dsmex}%yreggr gg’aag??ugétg@ii ated with at |least and pl asma
torch (40) such that during operation of the waste

A second embodiment of the present invention, illustrated in Figure 4,
comprises the same structural elements as the first embodiment, with the
exception of the said lower part (200), discontinuity (400), and distribution and
mixing chamber (300), as hereinbefore described, mutatis mutandis. In the
second embodiment of the present invention, a discontinuity (402) is formed
between the upper part (14) of the processing chamber (10) and the lower part
(202) thereof by increasing the section or radius of the processing chamber (10)
just above the location of the oxidising fluid inlet (75), though less abruptly
than in the first embodiment. Thus, the inwardly facing wall of the lower part
(202) of the processing chamber (10) may be frusto-conical in form, having a
half-conical angle, say o, while the upper part (14) may be cylindrical, for
example, or also frusto-conical but with a conical angle somewhat smaller than
o. In this embodiment, the angle o coincides with and is equal to angle ¢. The
angle o may have any suitable value ranging from about 0.5° to about 80°.

Thus, in the second embodiment of the present invention, at least part of an



processi ng apparatus (100), oxidising fluid flowing fromthe oxidisi n%a
fluid inlets (75) into said distribution and mi xi ng chanber (3®AUGH b
directed at a high tenperature zone provided by the plasma torch (40) in
order to h oxidising fluid and thus pronote rapid and uniform
_gasificati gﬁ‘%&’%ﬂé char to provide product gases. As w RGFRLAR00AS st
enbodi nent, the oxidising fluid inlets 75) are each preferably disposed
in a location such that the angle 0 betWwen the plane including the

| ongi t udi nalinexidly-faBdg aredl (252) oérthersaid leedxdpanti (202) tglatbtaliyddisplaeéd ( 75) ,
and the plane_in udi.ﬁg t he Iongi tudi nal axis &%8%} and th? center of the
end of a saiP§*Pt THDFesRepl ) an upper, RArtiqn, of ggaIPaEh (0 ar infiged and
preferably afguites$d@0odh Wide2QaB: MG, GRAQEAA % RET/al k024 8R1 ARp129mAnt hi r d

enbodi ment of the present invention, illustrated in Figure 5 = conprises
the sane st iBEERTeAl Wiheftnsirepn tiyestepsion dapsdhadareituftingl s (Bicdption

of the said r {1 ol iRy i i { nd

m Xi ng chantg}gr (g%xg)g’, Ehgs g)rdéslpg%%ﬁ%?% (ggg%\}r{?%g%,ggcr?untagﬁ f'gs{ a?%%%xﬂ:@%@r n the
- third enbodinventally eqhal pr aseplanenakot iadmiglet shigleond thwibaid {493)8)j and or ned
bet ween the er t. (14) of the processing,chanper (10) .and the | ower
part (203) @ﬁg?lé%m)}n&?@)ﬁ%g‘wﬂﬁaf & ?’Bg Ucf‘B’ %ﬁ‘?‘téh a'z)‘i‘%gﬁé‘tﬁ?t?@essi ng
chanber (10) at or just above the location of the oxidising fluid inlet
.(75), in a sAspithhhadest ethibodmsnt]ithadistribacibn aadthtihg EB4mbaDGORREY a

However, in this enbodi nent, he, di stribution and m xi ng chanber (303) is
‘bounded by é’erwgb@@qgﬁﬁa’ll% viate) ’(026%3%5%}‘%?&5’ i $PDtHwoRg| Peripbenal jflpid

addi tion to chiey HRALRIoPRIHN Bid ¥ahinn( Fafdste ¢R)NESANDY NS SHRARDY i(:f‘Hio y
(403) to the inner facing wall (253). The sard |ower annular wall “(260)
t hus ext end$he aolardt of vesta(@® thias imuicommiglated thereirhindngdiopptatiosradthe ( D3) ,

.which is ge ll:y_S ler i ni tude,than the :sald secqn i spl acenent
(D2) for thiq)g{)%ﬁ%%ai nen‘?.ge‘rhg‘ér%?%“é“& he; Bt opnd g’?ﬁ iﬁ%él%é‘% ﬁb%’t’&( 303)
is in the fonximgfclemlsn@bayisopessand B fRtid tHeosdebsd einbodirént, flaciongr wal |
(253), which ma& ge fﬁ:{el ndrical as ill ustrait ed in Figure 5  qr indeed
frust oconi cdETH20ahot therpgecessimeahamber ALY alstmerensss sedonorgadiysahont

opening. (34%he litabish ok 8 bRlshih ©9¢Hds UON ShlRH IHISEPhoHib WaknGPBRIRhGRL T ON
manner from the discontinuity (402), and the distribution and mixing chamber
(302) is thus also in fluid communication with the torches (40). Similarly, at
least one and preferably all the oxidising fluid inlets (75) are each associated
with at least oné plasma tordh (40) such that during operation of the waste
processing apparatus (100), oxidising fluid flowing from the oxidising fluid
inlets (75) into said distribution and mixing chamber (302) is directed at a
high temperature zone provided by the plasma torch (40) in order to heat the
oxidising fluid and thus promote rapid and uniform gasification of the char to
provide product gases. As with the first embodiment, the oxidising fluid inlets
(75) are each preferably disposed in a location such that the angle f between
the plane including the longitudinal axis (18) and the center of said oxidising
fluid inlet (75), and the plane including the longitudinal axis (18) and the
center of the end of a said plasma torch (40), is less than or equal to about

£170°, and preferably about +20°



said colum of waste (35), defined by the periphery (37) of the colum of
waste (35) that is acconmopdated therein during operation of tIt—ﬁp:U@c"’@%i ng
chanber. The oxidising fluid inlet ports (75) nay be |ocated at any \
suitable part of the chanber (303), for exanple on the outer wall (222) or
annul ar WG ®OfGE1) (260) of the recess (313). The suP¢HHE2BHRWM of the

| ower annular wall (260) is |ess than, the surface area of the upper
annular wall. (224) by an anobunt S 9ch may range from 1% to about 99% of
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di stribution and m xi ng chanber (303), and has a second di scont | nui ty
(404) f or niwda isimile maywer toathe {120 2mhsdimpet. Floressi iy this rankesimend) by

I ncreasi ng,th GL ion of radlu r | ocati on
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second distri butl on and m xin er (304 aI so bou d a l.ower
annul ar’ wafaPEsE3g did 1pfpntiny p@i’ggﬁﬂtﬁg‘ﬁ 'zﬁk‘if |1ap8g4y o&g@d ﬁﬁ 48 wal |
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mixing chamber (303) is in the form of an annular recess formed into the

inwardly facing wall (253), which may be cylindrical as illustrated in Figure 5,
or indeed frustoconical or any other suitable shape, and comprises a peripheral
opening (342) in substantially continuous peripheral fluid communication with
said column of waste (35), defined by the periphery (37) of the column of waste
(35) that is accommodated therein during operation of the processing chamber.
The oxidising fluid inlet ports (75) may be located at any suitable part of the
chamber (303), for example on the outer wall (222) or annular walls (224),
{260) of the recess (313). The surface area of the lower annular wall (260) is
less than the surface area of the upper annular wall (224) by an amount §
which may range from 1% to about 99% of the area of the upper annular wall
(224). The difference in areas S is sufficient to enable ‘hot plasma gases
generated by the plasma torches (40) to penetrdte ‘into the distribution and
mixing chamber (303). In this embodiment, the lower part (203) of the
processing chamber (10) increases in section or radius a second time just above

the location of the plasma torches (40), and the distribution and mixing




di stribution and m xi ng chanber (304) has a peripheral opening (442) in

. substantially continuous peripheral fluid communication with szﬁﬁjkﬁﬁlm of
waste (35), defined by the periphery (37) of the colum of waste (35) that .
is accomuodat ed_therein during operation of the processing chanber. The
addi ti onal BR*B™*fore oxidising fluid inlet ports (75) Ba29042at ed at
any suitable part of the second distri %tion and m xi ng chanber (304), for
exanple on the cylindrical or annular portions of the recess (314). The
surface ar eghamber (303 oigethusnalsban flald c¢@6Rini¢agidnesath amrettith siu fthee ar ea
of the uppe | (264) by an amobunt S which may range from1%to
about 99% O?va%ﬁ%&ﬂé%g (\é@* t he upper annular wall (264). The difference in
areas S' is sufficient to enable hot plasma gases generated by the plasm
torches (404 toungpkrmtubetiment nmifothehpredist nhberticon dAlmdtmited g Elande(a) 304) .

- The upper annul ar | (264) . of the second chanmber (304) is ,also typically
| ess Iateralc?vpﬁlrs%%?%‘ge%amaﬁtf%éurafo%ﬁple %u?‘sa%ltﬁmgzé’@ib%fm%fe BPr st
chanmber (303preiabetbradbsceiblellj oi@Bkis tRuoMAN. Enti Mﬁ%@bd&@ﬁé—%@ﬂf :
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di

therewith via the waste colum (35). A fifth enbodi nent of the present

i nvention, FSHRHaE maanner 10 theyuinpey digsiwtiose and t mexingnehagnbarc (398al The enent s
as the firs OGisPBIM oV : Xﬁﬁ&ﬁ. n : 1 d_| I rt (200),
di sconti nui ;Sf/ 40%%8, an%o%miag{arl ﬁltngon an15 m(sfgji}lglglE h%ﬁg%)grnd?%) ;Balggeﬂ

her ei nbef or engasar wbBd 26 utadiy autwpdr sandulat kealf (364 foenbddh mbetwell t he

to ' ' ti nuj ty . (405), is . i ded in the. f f
Pyt ndri cal Erdigheyd et strinhio i aytriBe A Ber G in (R EHR 91t he
processing chagieulat $6jess DY)t foemb@UBLo RAN (2580)S¥hichemadibe dydiddiical as

illustrated in Figure 6(a), or indeed frustoconical or any other suitable shape.

As with the first distribution and mixing chamber (303), the second
distribution and mixing chamber (304) has a peripheral opening {442) in
substantially continuous peripheral fluid communication with said column of
waste (35), defined by the periphery (37) of the column of waste (35) that is
accommodated therein during operation of the processing chamber. The
additional one or more oxidising fluid inlet ports (75) may be located at any
suitable part of the second distribution and mixing chamber (304), for example
on the cylindrieal or annular portions of the recess (314). The surface area of
the lower annular wall (262) is less than the surface area of the upper annular
wall (264) by an amount S' which may range from 1% to about 99% of the area
of the upper annular wall (264). The difference in areas S' is sufficient to
- enable hot plasma gases generated by the plasma torches (40) to penetrate
into the distribution and mixing chamber (304). The upper annular wall (264)
of the second chamber (304) is also typically less laterally displaced than the
lower annular wall (260} of the first ~hamber (303), at least sufficient to enable




enbodi ment, the distribution and m xi ng chanber (305) conprises at |east an
annul ar recess (315) extending upwardly into the wall (255) of 2haussisr
part (205), which has an increased section or radius with respect to the
upper par} 2140) of the processing chanber (10), and the distribution and
m xi ng chY&P"™%305) optionally al so extends downwar diSFFEIYNES| ower part
(205). In other words, a cylindrical Il (405) is provided downwardly
depending fromsaid upper part (14) and laterally displaced inwardly with
respect t dwsgilasthaigesed gonerdicsiphiatiea plaswer tHrghdsa@0h go wahbtrit@SHyo the

Al ternativel t he,wal.l (405') nmay b onsidered to f.ormpart., of. the upper
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of the apparatus (100), |ongitudinal I%woverl apping with a lower portion of
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di scont i Nnuiokym (AREN o itH thesbwRhada the WheidcBlummn (3F)e conti nuous peri pher al
opening (542) of the distribution and m xing chanber (305) is further
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(315), further protecting them from deposition of nolten products, and

facilitatithg saiddaweenant (3P0)didizcprinuity {489). eudddistributionjagad maEngi ft h
enbodi nent S refc i . o] ] t i hi gh

fluidity, sl ckﬂérv\@lﬁa g %% h%%ﬁ%%fozgpgﬁsng?g%i gﬁ#éﬁf \ém%tﬁrﬁvéﬁ%rﬁlcg%es ht he

di stri but i @nbadichettt %t nhe phcarhe isvaiftionl hatis@nbinditys@08) i1sThevidedan thart of

(P | TECOSEAE) s L PRER COMIY S S0 WD (L6 A8 COLUTD ()
this enbodigeifrecestiie bMBBePaNb) (RROkhOTI0WAE PLACER) NEhesbEMIEr thik0)
nereases Sxiggclii%r;n?,r threac?ilsilsjr?bution and mixing chamber (305) comprises at least an
annular recess (315) extending upwardly into the‘wall (255) of the lower part
(205), which has an increased section or radius with respect to the upper part
(14} of the processing chamber (10), and the distribution and mixing chamber
(305) optionally also extends downwardly in the lower part (205). In other
words, a cylindrical wall (405 is provided downwardly depending from said
upper part (14) and laterally displaced inwardly with respect to said 1atera11y'
displaced inwardly facing wall (255). Alternatively, the wall (405" may be
considered to form part of the upper part {14), in which case at least an upper
part of the distribution and mixing chamber (305) may be thought of as being
comprised in an upper part of the apparatus (100), longitudinally overlapping
with a lower portion of the upper part {14). Thus, in the distribution and
mixing chamber (305) the downward facing annular opening (410) of the recess
 (315) constitutes at least part of the peripheral opening (542) in substantially
continuous peripheral fluid communication with said column of waste (35).

Furthermore, if the distribution and mixing chamber (305) extends




- a second tinme just above the location of the plasma torches (40), and ﬁhe
di stribution. and m xing chanber (305) is thus also in fluid ccﬁﬁnM‘i % on
with therewith. The oxidising fluid inlet ports (75) may be |ocated at any

sui tabl e pagh o9hoif3e chanmber (305), for exanple on the Cylldf)lg%&ﬁgis or upper
' e

annul ar portions 011;l the recess (315). Further, at |east one ferably
all the oxidising fluid inlets (75). ame each associated with at |east one
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PCT/-1L02100125 33 %A si xt h enbodi nent of theoprg:gent ?ﬁéﬁ?l gﬁ‘m@l I ulgt rat ed

in Figure sempodingentpts alss padicydamy stuitsblaifor vskewiht waate hheire hogid
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ri dge or wall %4?%% .extending fromthe uppeL} part (14) of the processing
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) ' with therewith. The oxidising fluid inlet ports (75) may be located at any
suitable part of the chamber (305), for example on the cylindrical or upper
annular portions of the recess (315). Further, at least one and preferably all
the oxidising fluid inlets (75) are each associated with at least one plasma
torch (40) such that during operation of the waste processing apparatus (100),
oxidising fluid flowing from the oxidising fluid inlets (75) into said distribution
and mixing chamber (305) is directed at a high temperature zone provided by
the plasma torch (40) in order to heat the oxidising fluid and thus promote
- combustion of the char to provide product gases. As with the first embodiment,
the oxidising fluid inlets (75) are each preferably disposed in a location such
‘that the angle B between the plane including the longitudinal axis (18) and the
center of sald oxidising flud inlet- (73), and the plane including the
longitudinal axis (18) and the center of the end of a said plasma torch (40), is

less than or equal to about £170°, and preferably about +20°




| ongi tudinally overlapping wwth a |ower portion of the upper part (14).
Thus, in the distribution and m xi ng chanber (302) the downwarxf A%GI

annul ar opening (411) of the recess (315') constitutes at |east part of \
t he peripheral opening (642) in substantially continuous peripheral fluid
conmuni calfOW W Hh said col um of waste (35). Further nBFEILOYWIZHe

di stribution and m xing chanber (305)..optionally and advant ageously

ext ends downwardly past the |[|evel of Fne di sconti nui ty (406) as
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is directgshedtpadt (ighfltRERLEGLNE FRAHePI(QV) Sed 106 {HiCloMa ¥R tapsh (40)
in order - to heat the oxidising fluid and thus pronote conbustion of the
char to prid¢red Iproheewoydses. cyinsyical ﬁ”ftlhe{*’*%'ﬁﬂﬁ reBsigdndewnwardlne
present i Afelsl S | -f:acq ), of -the
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radi al di spl ac ~ ncreases .with downstrea 6 AUG 2005 WO 02/.070412
peT | Log1oega tAusy ‘BF%@F&EE?‘@A eglt838f1? RaTY %ﬁetweﬁgﬁ%@% PPGICh | hi s
enbodi ment gask g 1édst Sin uiies Plaae 6NeR! disfPButich S alieing damidq3sn0aa¢

di spl acenmegnt t)((:DZ by an anount equal to the lateral wdth of wall (406")

at any pl abke oftas pesme amepresedt B apHPReE| Rerhel She 1amparativg BBPh (D1)
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end of a s@pching ERIZRIA SulNaitddlly cdrfir@as peliphesil fRAd abmburaddiaidth wifR, and
said column of waste (35). Furthermore, as the distribution and mixing
chamber (305) oiotionally and advantageously extends downwérdly past the
level of the discontinuity (406} as itllustrated in Figure 8(a), the continuous
peripheral opening (642) of the distribution and mixing chamber (306) is
further defined by the periphery (37) of the column of waste (35) that is
accommodated therein during operation of the processing chamber. Similarly
to the second emi)odiment, the one or more oxidising fluid inlets (75) are each
-associated with at least one plasma torch (40) such that during operation of
the waste processing apparatus (100), oxidising fluid ﬂowing from the
oxidising fluid inlets (75) into said distribution and mixing chamber (302) is
directed at a high temperature zone provided by the plasma torch (40) in order
to heat the oxidis;ing fluid and thus promote combustion of the char to provide
produét gases. Thus, in the sixth embodiment of the present invention, at least
part of an inwardly-facing wall (252) of the said lower part (202) is laterally
displaced outwardly with respect to an inwardly facing wall of said upper part

(14), wherein the lateral or radial displacement increases with downstream




preferably about 20 Thus, in all enbodi nents, the provision of a peri Eheral

< conmuni cati on between the distribution

portion in the formof an inwardly facing wall of the |ower pgg6 A6

processing chanber (10) that is laterally or radially displaced outwardly

W th respe to an inner-facing wall of the upper part of the processing

chanber (10§V 098PV to forma distribution and nixing chEGHAEA200KES ch

conpri ses a peripheral opening to provi §§ substantially continuous fluid
d mxing chanber and the

peri phery obregresstot ahmgothendetgtudigd]l azis (a&:olmmlﬁst edbodinidne, thsdrspart of

t he processing,chanber..during o ation th Such i stribution and
i g ohanflplagE gé%@ o @ EhaR R e %18?9&‘?1’& Bl bi anp@pent

enabl es oxXi dq&aln@n tfhleuafbrﬁpwmﬂhpcrfeﬁﬂat(mb') @mﬁ& pldne @ikshng r dgntt dh18d ¢! asma
gases flow n m t he f asma torches and distribute

ci rcunf erent %1?‘?‘ ags (18h iagrerosh () Lygad %)slﬁ@@ﬁSQ dovinwerdly spanakiong (Pr i phery
(37) of thex fH]y tg_% P@é;ﬁ@ﬁ)%elﬁurgﬂge{?mﬁ% Egeﬂ{lﬁe ?f&éj (?h fel gg&l nl et—s

(75) are ra |aI i spl ace respec col um"” of

~ wast e t her e praferdbdy sligpoked uhoaodlouatmhhsamh thelteths éﬂﬁk beheﬂgeeﬁbShé wlimd by

“The outpur Riene endonsrhiind et (SRR o0l said PRjsion SHucat i th

.

respect to s, anl 4hd pinararl@iihBehe lo:{gQﬁLHnBMnﬂnh @1?' And e @Q%@PBPQE‘@
nutatis nutandis. 2 6 AUG 2005 WD 02/ 070412 PCT/ 1L02100125 35 In all

embodi ment s endiRf & GrideBlssmd Frycli(§0) i Uessobham ar rraxphgo cthenb ¢l 70%nand

preferably g @9 di scontinuity, are advantageously incorporated
in the pro%??fg fl§ E@p@ocesm ng chanber (10), and are thus an integral

part thereof being fornmed fromrefractory material, as in other parts or
the whole of the |ower part of the processing chanber (10). In the
enbodi nents descri bed hereinbefore, the corresponding distribution and
m xi ng chani¥ws, magll babodbdentss the peiviso of ¥ peeipdeid|portibaéal the form of
appropri at el |ze$ nd sha

material ma ﬁmflﬁwt ggstﬁ‘ﬁg%weéffparréﬁ na}grlo\é?eﬁls é}%&%ﬁ&i@a&@r td§ ze and
shape, and Uardlly eksdiflyddidpReoPbiftaldly Fikhiredsect @o aRRANEOR idew 4@ gL r ed
profile. For hg )I(J.%gt}z)rl gart E:Jih Ehesll)r%(e;,sglgngpcrh%gge? ((1)€f)) ée?’&esl t%v%glrm F)a.acgltst:rlbutlon and
mixing chamber, which comprises a peripheral opening to provide
substantially continuous fluid communication between the distribution and
mixing chamber and the periphery of the column of waste that is
accommodated in the lower part of the processing chamber during operation
thereof. Such a distribution and mixing chamber, when coupled to one or more
oxidising fluid inlets, enables oxidising fluid to be preheated, mainly by mixing
with hot plasma gases flowing from the plasma torches (40), and distributed
circumferentially or peripherally with respect to a corresponding periphery
(87) of the column of waste (35). Further, since the oxidising fluid inlets (75)
are radially or laterally displaced with respect to the column of waste there is
less likelihood of these inlets (75) being obstructed by molten waste material.
Similarly, the provision of recesses (600) enables the output ends of the plasma
torches (40) to be radially displaced with respect to the column of waste (35),

resulting in similar advantages, mutatis mutandis.




of the processing chanber of the second and si xth enbodi nents actually
conprise a stepped arrangenent of bricks, in which each succesﬁajéuﬁ

| ayer of bricks is offset laterally a little nore towards the axis (18)
illustrated in Figure 8(b), for exanple. Simlarly, the annul ar rofile of
the mxi NP Q}F"Hﬁgtrlbutlon and m xi ng chambers of the P¥F8?W#i rd, fourth
and fifth enbodl ments nay be approxi ted by, and thus conprise, a
different stepped arrangenent of bric i n which each successive upper

| ayer of Hmi alksmbediments, thef éczre&spbadlaga;lxsgnbaztiqnt ik miving chaamyber and t he axi s

18 t d th I f
b 1 £kca PR TaR b SHF comtaianng SRR Aty atPaRdes bt i Yoy as
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chamber 10R¥r p%:&%ﬁ%%héés{ B¢ ngel ah e é}ﬂté(cﬁﬂﬁih db@Lfags than
e pr e

chcuIar Seven ent i nvention ustrated in
Fi gur es 9(]ae)reinbefcﬁeﬂ):he mortpspmng h}mstsxhnmontamtbtmnmhg ehembnts peey bhe first

enmbodi nent a her ei fore des d,, mutati s ut an

Creont | on wAde (b BT Ra e Paded 7 Thondoll Hoehabh ekt §F5% ne
present i nﬂﬁ@iﬂa@ﬂew\/&h@ Refr8ctoPRtdterbhBtlay Eélfdr&ilbdfﬁf tiEldpeSefaleguiplr0CeSSi Ng
of waste, the processing chanber - (107)_ conprises a |lower part_ thereof that

i's subst anbrigks §f standardsizs antekane. RRd the brckalaif gratssiatali sichyasgsl ygonal
t
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cu ar to longi t naI axi s of
pr ocessi ngof:t’r&nﬂ!mnessilitgachatmben dfftha$2¢0@dpqmchmxahlemh0§1memtelmayz ak@allm refer

to a pyram dal .t tructure three or triangul ar-shaped
sides risi ﬁ‘&“??ﬁ%lgaSteBB?cg&%gﬁ?egﬂa?éé’d Ss& ( c}blFlP gnscﬂcﬁggﬁsg' ha g t hree
or nore edpfg) JOBVAEIS is AHsaPexterdld aMietlei Motd@oRpeds Ohe tdxes my&arﬁsdal

structure is truncated. Preferably, the_upper part |s al so fts@’@ila”y
frustro- pyHisteried it Kigrrm Sy fngeampde aRimussly. the saoplar rep s° i ons  at

planes subgliahty il di¥rRRIRSMY HiiAE chmbBR éf%e'ﬁrgei'tﬁﬁ-h fotireh Rhd R sai d

processing ¢
embodiments may be approximated by, and thus comprise, a different stepped

arrangement of bricks, in which each successive upper layer of bricks is first
offset laterally a little more away from the axis (18) up to a maximum
displacement, and then each successive upper layer of bricks may be offset
laterally a little more towards from the axis (18) as illustrated in Figure 6(b),
for example to provide an idealised "annular" distribution and mixing
chamber. Particularly when using standard firebricks, the longitudinal cross-
sectional profile’ of the processing chamber (10) may be substantially

rectangular or polygonal, rather than circular,

A seventh embodiment of the present invention, illustrated in Figures 9(2) to
9(d), comprises the same structural elements as the first embodiment as
hereinbefore described, mutatis mutendis, with the exception of the following
details. In the seventh embodiment of the present invention, which is
particularly suited for small scale processing of waste, the processing chamber
(107) comprises a lower part thereof that is substantially frustro-pyramidal in

form having substantially polygonal cross-sections at planes substantially




pol ygonal cross-sections of said upper part and of said |ower part arﬁﬂ
typically simlar, and in this enbodi nent they are substanti aIﬁ@AUG2 b
rectangular in longitudinal cross-section, as illustrated in Figure 9(d),
- al t hough i enbodi ments they may conprise any nunber of sides as
requi r ed. 3‘%@“&@%‘&? portion (147) is conprised of slopi fGTRIYYIB o

shal l ow.angle 5 to the | ongitudinal axgé (18), typically, but not
necessarily restricted to, from about .1 to about 0.4. The | ower portion
(207) is alBerrepwsrlascly die Mngitivdinaladtis of thetsaad prncessigizecifambert HEhe

| ongi tudin I ) { Ggal. t t cegsarj | restri.cted tp, the
range of a?]égrgfs( %g%évk\.g . %{lgdn%qaﬁ%merg’%st oenagoulie ego,té %\ﬁéfﬁﬁnﬁlaﬂﬂ tyEF’P'?e‘ﬁz.;ngl es
S and O ar estmectern bavisgdeled bo hqutrﬁaﬁg‘ﬂm-sh@edcei‘ﬂe@alrish?éffirax!iigi?esh A
di sconti nui t 40 I,s thus forned between the upper part (147) and the

| ower part ?%‘é n.‘aﬁf'h%’aﬁfgg’é%%_ct‘?&eél’l%‘%ﬁglyalﬂ?l}gF °F P ITRUP | efiEendawardsom
standard regs aqyas| alndoRitelsin bR %glegCﬁ* Lhe %&?&ﬁ?&i\zp&?{l&hﬁe igntg-ﬁg%ﬁd. the

discontinuity (407) may be defined as the change in slope o
cor r espondi Reefenshé. nhey uppere paepie adsnt Fubstantialy dregieo-pprepnidal rig fonem

bricks. A : r hS VA for,inproving,the hani cal
integrity o?%'? he%%%%%%@ aéigg%ﬂﬁa%l é:pés%' efd' &(;gnsrm%t g?arﬁeﬁg Sgaéﬁf or
air-tight wedpendieslpecto tle idmgitmdirsdldexiewfi thernsmdtprotessioa shanbadiTmnt , the
one. or nore | as torches (40) .are conprised _ in, a |lateral auxiliary
chanber ( 7ﬁslggwgﬁossf%cql?f‘soﬁoeﬁ)‘?“@Bﬁﬂ?fnﬁ’%ﬁtaingnof\ﬁﬂ‘ﬁk’tw Rb aEs Simeplbhanber
(107) at a &igweir, padd int BBIse@mboditfendt) tREY t dreUlsabstéhtilng e saeeh 19y L1

di stribution and m xi ng chanber (307), via a suitable porta 755) whi ch
i s typical | lpopHudinal f spss-ssctign, as cibingiratedoin | Bigard W(daddthdughain losher al

“auxiliary c OV r..Rart. of the
procesel g Chanparrig el Ry Uhitte A REwbDE of HES'as WBhbid o Soege

02/ 070412 PeHtibo0RY4N) 1835 c@idprisedinérsiopingl evaiin éfoachieslldwiOdngdeds itBpave t he

di stribution thereof. Th addi.tional lateral auxiliary chanhers are al so

in open co Fradial axg ﬁ?)’t W@‘caﬁlﬁ’ogggéﬁoﬁﬁeﬁﬁﬁ% r restited o fompaeeutpar t

thereof viapassyiabatt 6.4 THYAYWE! porRRhl @b7) [041s6%amBhRed bl sidpissy GRgdi ment,

the distribution and m Xi ng chanber
but at an angle § to the longitudinal axis (18), typically, but not necessarily
restricted to, the range of angies between from about 0.5° to about 30°,
wherein 0>8. The angles & and © are herein considered to be equivalent to
conical half-angles. A discontinuity (407) is thus formed between the upper
part (147) and the lower part (207). The processing chamber (107) is typically
made from standard rectangular bricks, in a locally stepped profile, and thus
the discontinuity (407) may be defined as the change in slope of the
corresponding imaginary line representing an envelope comprising the bricks.
A metal outer layer (770) is provided for improving the mechanical integrity of
the apparatus as a whole and for maintaining it sealed or air-tight with
respect to the outside environment. In this embodiment, the one or more
plasma torches (40} are comprised in a lateral auxiliary chamber (750), which
is in open communication with the processing chamber (107) at a lower part
thereof, and in particular with respect to the distribution and mixing chamber
(307), via a suita})le portal (755) which is typically in the form of an archway.
Optionally, additional lateral auxiliary chambers may be provided around the

lower part (207) of the processing chamber (107), to further increase the




(307) is substantially rectangular in form and the peripheral openin
(742) thereof peripherally circunscribes the waste colum (35)28 aué
oxidising fluid to be distributed thereto in a peripheral manner by neans
of one or nore oxidising fluid inlets (75) which may be conprised thereat,
as illust MRLENM Figure 9(d). The hot gases provi ded BETHEEIHLASMR
torches (40) provide a high tenperature zone which extends fromthe

auxi l'iary chanber (750) to the di stridution and ni xi ng chanber (307) via
the port alminfthdy) of pldspidabioheb V(40§ anddithpioos afbey dis@HBufbn FREA0EXTHE Si Ng
fluid inlets (75) nmay be provided at the _auxiliary chanber (750)_ so that
the oxi di sﬁd@@tm Mﬂer%l Iwritiomy ¢hpophere peraleo 1p pBoR APRIpUCAting Withdha tor ches
- (40), the Y, t t and

m xi ng ch ééébi?gn&sg VI a g???%?%g%%r p%ﬂﬁﬁgb%ﬁg&%ﬁeggfﬁgr%b%ﬁ%%%gl ng
fluid inl gigtal, 7y eaaapéeadln thssembadietknti the dstrithgast amheipingsimantterch (40)

ot i si ng PO HorPBRG Y sREhesak  RiteT Ry P A TREEL Pt OO ai g

di stributierafheipherglye b@amﬁéclib%@%helﬁam fcehinedl (3%) B tsrm:ghe foRffaSinAt ur e
zone provided by the plaspa torch (40) in order to heat the oxidising fluid
"~ and thus $Hwdis d@%}bﬁt%%tﬂi*%ﬁ%lﬁl Z ReArherah mamnge b izir%‘%:ﬂﬂf‘t" GR8EEMNB it h

Lhe T11st oRRAM R inlkde(BY LHion Bhy bl gmwtss%%hg@ ﬁ?&e&rﬁferabl y

di sposed in a Tocation such e angl e et ween ane i ncl uding
t he | ongi t Bighursmpb(d) aXhe hpttg)xseanttovhﬂ@ddae*riﬂ)erpl@émsaomhe& I(‘m)s:rwgdé lauhighi nl et

(75), and the plane _includi,ng_ th Qn udi nal aX| 8 the.center of
the end of teEneBraE) sofinied Ertetin) PO iiC R it 780, WAERE "1 70,
and prefer @btnrmﬁmwnaqnismg chihbef l(3tstl) vl ithé qmemmﬂsﬁ)l?ﬂﬁemstwéig ati st ance
by which th mn@g@f aci ng wal | f thg nﬁ n@grt of .t he e55| ng
chanber - i s2¢f1EpP Oor}eafné,néqrﬁpx@, hém?yn%rﬂﬂj (ﬁ tidewal | of
the upper ﬂlaf)l@'tambgraﬁ'ﬁgi % ettétt ttdola&man aﬂqldmglmla%armeéa stUch as
exenplified in tthe enbodi nen ?ur es 2(a WO 02/ 070412

PC T/ 1L02/ p®xiBitggo the tp)lasnz:t @mh@( @l(ebjm g6li1m)i spgequentiyiflowmgabout
const ant I at n._co I stribution and
m xi ng chaﬁb@?sd% um& II%’FPF éﬁml o 07 Vlarpé)%c?qgéﬂs of Figures 4, 8 and

also int hﬁ“hus, %glor{l%ntt)r g:];oreF ogyc{lsem%(fﬁhd 1nﬂe%s (75) are each associated with at

least one plasma torch (40) such that during operation of the waste processing
apparatus (100), oxidising ﬂttid flowing from the oxidising fluid inlets (75) into
said distribution and mixing chamber (307} is directed at a high temﬁerature
zone provided by the plasma torch {(40) in order to heat the oxidising fluid and
thus promote gasification of char to provide product gases. As with the first
embodiment, the oxidising fluid inlets (75) are each preferably disposed in a
location such that the angle B between the plane including the longitudinal
axis (18} and the center of said oxidising fluid inlet (73), and the plane
including the longitudinal axis (18) and the center of the end of a said plasma
torch (40), is less than or egual to about £170°, and preferably about £20°

Thus, the first displacement (D1) is the distance by which the inner facing wall
of the lower part of the processing chamber is displaced laterally outwardly
from the inwardly facing wall of the upper part (34). In annular distribution

and mixing chambers such as exemplified in the embodiments of Figures 2(a),



di stance or displacenent (D 1) increases downwards along axis (18). The
second displacement (D2) refers to the lateral extent of the @fbhdl
connecting the inwardly facing wall of the distribution and m xing chanber,
to the di iauity. In the enbodi mnents exenplified in Figures 2(a), '
" 2(b), 2(c),§§§?%§7,9%3(b), 4, 5, 6(a) and 9, (D1) and (D2) P&@?f&ﬂ%ﬁauy
-identical. However, in the enbodinents,gxenplified in Figures 7 and 8(a),
the upper wall of the distribution and m xi ng chanber does not extend
lateral |y akb)tHe), ¥a), B0t heb(adiaadcht(Dijis phownehnstarg (DR)y givehdaterthan
. (D1) by an amount nom nally. al. to .the.wdith of the. downwardl ependi ng
ball ar ¢ netaretn R fofds! sk idon Apd itk ShAmBret S, oexuied M ty | o
t hese enbodiledbbodiments éfRighassn, &fardl ¥8b in Ghe eRKbEMSIRRS FilAire (R, B6d S
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cor r espondi H§*AREr dRiacemens (PR ingrensep Aavsends plonp axi Ay The sepend
lateral ext@Rplabmbhe DHWRErdab thOlatbRA Ktdit § E'\ﬁ){ﬁe?%lﬂ&ﬂnﬁ&iﬁé’%@er’
-such a lower wall being conprised In the enbodi nents exenpliftied In :
Fi gures 5 amavar@ly)facimet hwalD3)f Bhendistyiputiohl yndessixitmncabBer Howeher, in

t he ot her odiments_ i blustrated jn the Figure t he_distribuytiqn. and

m Xi ng charr%lgrgon ¢ oué‘%ﬁgtthg&?lp olﬁérgegtfc?f‘egqf]‘b%%]”\/vgﬁl{msrﬁ%& éé’hgﬂﬁ}r é@nt

i nvention i3(bal 4,05,dEeahed, (D1RaAR (DY af®hodiifhlly Rl¥rtitg). AGwevErX il ehe
oxidizing fluid_along and into a peri phera ofdea wast e col um accommodat ed

in a waste prbediaanty wspuldieds i aligwges Socidssivpger cralhindr thelapt ed
for processj : C 1S t

Lor ch meane P B e RO e bl P AR e Wy B BRI
sai d wast e Pisoeitmuityy asidatibe (DEbis lpsothiag (Bhl) dyfan mnennt hemindly spialito | ower

part at |leagt f e LNg _organi ¢ _waste acco dated .therein o he .
“converted in eow?c{l}léloqgg'ljsg%‘,gmévg?%yrgépﬁ%%n&’dﬂ%?Fg%eg%(sﬁcjmﬂ}%%‘Cﬁsn%sﬁnﬁﬁ
di stri buti ohexeiithefbrel tig dibeoMRIuIBSInAhSES ERdIdiedrds is inltHe Bkie 2@0kalV\&>
021070412 PCT1I LO2/ g0125_ 39 (b) during.operatjon of said_ processing
chanber cau®¥'FgSERitaRsPHCts iqngitudsnalisoliont tha lomer paraome! theagnpespart
oxi di sing fthdnk HotlespsihihfuoweRpAre. dhst fHiR i DT BT (WaN G LR EDERe aNd
around the periphery of -the col umn
ateral extent of the lower wall of the distribution and mixing chamber, such a

lower wall being comprised in the embodiments exemplified in Figures 5 and
6(a), with (D3) being typically less than (D2). However, in the other
embodiments illustrated in the Figures, the distribution and mixing chamber

does not comprise such a lower wall.

Thus, the present invention is also directed to a method for distributing and
‘mixing oxidizing fluid along and into a periphery of a waste column
accommodated in a waste processing apparatus having a waste processing
-chamber adapted for processing such a waste column and comprising at least
one plasma forch means having an output end thereof extending into a lower
part of said waste processing chamber for providing sufficient heat to said
lower part at least for enabling organic waste accommodated therein to be

converted into fuel gases, said method comprising

(a) providing a distribution and mixing chamber as described herein;




of waste accommobdated in' said processing chanber, such that said
oxidizing fluid is directed at a high tenperature zone provi dedﬁ)}ulﬁl?@usat
| east one plasma torch nmeans that is associated with said at | east one
oxidising fluid inlet. Wile the distribution and m xi ng_chanber accordi ng
to the pr@dR7 M ention is best incorporated as an in&e‘&"ﬁ’imﬁrt of a
pl asma-type waste converting or proceg%si ng apparatus, the distribution and
m xi ng chanber of the present invention is also retrofittable on nany
exi sting pl ashedurasedparative of saidgeetesgingaparter vgusingacidbsidgitpid o
i ndi vidual,  circ t apces, . ti s nutandi.s. ile.in, the faregoing
descriptidf %%vélcjgg eghef ﬁmdg]tégialfa%nwe aP"f‘Jé%%\éﬁHfi“bl“ ear@o&ﬁc%ﬁe%lg of the

i nventi on,diktribtitioh H61 sideksdhaatbebandnasand khé lpefipheryt fethRrdolurhhat the
invention is not limted thereto and that other variations in form and

détail s nefff Wastfosstpn@odpteoin Wopaprocergite sharherseyple Bwd spirit of the

i nvention £ . 5C4.0 I:AB:.,. A waste
pt ocessi ng&g%g%l%aﬁ@ if?a%?%%e%ag&?gggﬁ@%e?y %rj%% %qu‘ég?&v\gsttgg ai:pr ocessi ng
chanber adapitednd plasarx domchdatamy thatc ol associatedvaatte saidhet deast wai d

processi ng chanber .conpri ses a chanber upper part joined to a chanber

| oner par t°% lﬁmﬁefi‘flaﬁg?eﬁ on t herebetween, said upper part conprising waste
inlet means and at | east one gas outlet neans, said |lower part conprising
at | east one plasma torch neans having an output end thereof extending
into said lower part for providing sufficient heat at |least for enabling
or gani ¢ wa@tgleahe iztpibatied dndemeting chahberateetingdo ithé prédseet invgasies, t he
apparatus ¢ aracterisedd'n that said trg__rglsit'on conprises a cpan%e in the
Sl ope of tRhIAWEFAL Pb 2Brinfaae bPRR AL PSEIRAVBE VAR FRRVPTUBERE upper
part and sgai L a i@ | REfWre T } itRA, h t hat
e east af ot A BpRAtdml RN IAABEG Rl Sratlbfi oL MY predut

t r ansver selnyentiomag allsg refrofittabliednt many existing sl avea-bhsedowaste PEpeEstingr eof

Wthr eSpegépaErgt&sgg, é.crclgll'dqgg ¥\0la3!n|di\%uﬂiguﬂﬁgfﬂceg%htét@&uﬁﬁﬂ.ng addi tional

Y

While in the foregoing description describes in detail only a few specific
embodiments of the invention, it will be ﬁnderstood by those skilled in the art
that the invention is not limited thereto and that other variations in form and
details may be possible without departing from the scope and spirit of the

invention herein disclosed.




peri pheral space in the |lower part with respect to the upper part of @E‘e
chanber, said peripheral space serving as at |east one oxidi zi r&ﬁﬂﬂﬁi

di stribution and m xi ng chanber, said fluid distribution and m xi ng

chanmber conprising at | east one oxidising fluid inlet for providing

oxi di si ngy ng,iwlopqapreto froma suitable source, said at |east one

. oxi di zi ng fll urd rnl'et being placed at a position where the transverse

i nside cross section of said |ower part at said position is substantially
greater than the transverse inside crosgysection of said upper part at

| east just above said transition. A waste processing apparatus as clainmed
in claiml, wherein said at |east one plasma torch neans has the out put
end thereof |ocated below the I|ocation of said at | east one oxidizing
fluid inl 9%1' (!5‘% .A waste processing apparatus as clained in claim1, wherein
at | east RE&"SF “sai d inside wall of said |ower part of said processing
chanber and 2 6 AU G 2005 41 said inside wall of said upper part of said

processilng chawinste procesailg dppmrates Bavihgll subsedndailopgitaidaialalvaste. A wast e
processingqa8$arat S aéﬁcl irre‘ﬂ in claiml. wherein sajd inside wall of
Sai d di st BESBE SHAFhES A AP ieR SrACOREdRtER PO B Hee. FESRFiRsa d

i nsi de waldai @f 519ae LiiPRBG R cithpSgéd aPLRESDSE ﬂﬂ;ﬁé?a?%g{ jdifled to a

substantial I'y ‘uni form manner by a first displacenent I s about
const ant afbemupearhdower i pirér yiaofa stradsitioni dberehetwean, saiddugipstr pbrfti on and

m'xi ng chanber, .said fictst displac t being defined al ong any suitable
pl ane subsPIMTSRE a5kt b@ﬁﬁ%&iraﬁ%ggtge%ﬁﬁﬁg%% ‘S’d??%n%%ﬂfcﬂgo"ﬁ?rocessi ng
‘chanber. Spard WagiEsiBE GACREBEDOnaPplasabUtords BbaidTREving £h Aiutpht aM¥er ei n
said distribution and m xi ng chanber conprises one said oxidizing fluid

inlet, anéhererirastending intn epd lowes pagk freprovising snfficiantdreakent  least sai d

distributipn, %Bﬂnﬂ"o%% G %rCﬁ%HBdEWE’&e& F0tcd B€ ool gtéd“ﬂﬁ% digf | of
sai d upper parnt I'S” greater at the location of sal oxu?lzmg "ur'd inlet
t han at angaseshéhe| mymratus chhongenisesl merihphesaid ofrabdidopacamprisesiea wal | . of

sai d distribution and.m xi chanpber _at | ane subst.ant| al
per pendi Cu?}%ﬁ‘n%ec}nat e(ﬁ]@[i)et Bﬂa}?allns profile ot the processing chambper {agtween

said upper part and said lower part taken along a longitudinal direction,
such that at least a part of the inside wall of said lower part is displaced
transversely outwardly from said transition along the periphery thereof
with respeet to the inside wall of said upper part thus forming additional
peripheral space in the lower part with respect to the upper part of the
chamber, said peripheral space serving as at least one oxidizing fluid
distribution and mixing chamber, said fluid distribution and mixing
chamber comprising at least one oxidising fluid inlet for providing oxidising
fluid thereto from a suitable source, said at least one oxidizing fluid inlet
being placed at & position where the transverse inside cross section of said
lower part at said position is substantially greater than the transverse

inside cross-section of said upper part at least just above said transition.

2. A waste processing apparatus as claimed in claim 1, wherein said at
least one plasma torch means has the output end thereof located below the
location of said at least one oxidizing fluid inlet. '

3. A waste processing apparatus as claimed in claim 1, wherein at least

one of said inside wall of said lower part of said processing chamber and



chanber. 9 6. A waste processing apparatus as clainmed in claimyb, mﬁﬁgein
said | ateral displacenent of said inner wall of said di stri but 2dhAlR b

m Xi ng chanber wth respect to the said inner wall of said upper part is a
maxi mum at the |location of said oxidizing fluid inlet and a mninmum a

| ocation laterally opposite said oxidizing fluid inlet. 7. A waste
'processing apparatus as.clainmed in claiml1l, wherein' said distribution
and m xi ng chanber is in the formof a peripheral niche having an upper
substantially annular wall radially exfiending fromsaid transition. 8 A
wast e processi ng appar.at as Mained 1np claim?7, erein said distribution
and m xi nam@faﬂﬁ% ﬂ@o‘#ﬁﬂ LRPCK Naty PEACPSF damede dromG 2005 42

i nsi de walgsustdbRiabb@ky ha€a®di al With a longitudinal axis of the
~processing chanber. 9. A waste processing apparatus as clainmed in claim1,

vmle_r eijnfisa: d!_kaafa_st(:f ﬁ@%ﬁ%@%‘*ﬁ*@ iaﬁ?laiﬁlﬂﬂﬂn HalhRt, hv&ef&a{aﬁdsﬂd@ln sai g .
cylindrica nsi val |, .. 10. wast e praocessing apparatus as clainmed’in
claim7, el af aid; ipiiitionoipd IRKEREOSD AIRheT g nfarnlly diplsced crers

nprised on
Sai d upperga R I S p [ Eéi’%r&hﬂﬁa inClhai med in
claim1l1, wherei r}aésa‘?i‘\%l cgi gﬁi%@og&;ngp?’nﬁglsﬁé?gha e efSinCh

) . I r 1's an upper portion
“of said | dwbptapsially opniferm omprurre d9i Agirtadisplacamgnt hph Bhabswy m of a
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upper par tmising kbambers esil figpt déndatearent tRingAdefiredenlpny cuy suktgbleppar at us as
claimed in i ”Qﬁ; | ' PP %grit ﬁf sal rocessi chanber is
) j=substantia?%§€9p%%ﬁrl caﬁ’,g gg?:%aéd sggnl cal hal a%%?% ﬁ’fﬂcg%(l)n[}"tg o. 13. A
" wast e processibey. apparatus as clainmed in claim1, -wherein at least said

i'nside wall of said distribution and m xing chanber is substantially
5. A waste processing apparstus as claimed in claim 1, wherein said

distribufion and mixing chamber comprises one said oxidizing fluid inlet,
and wherein the lateral displacement of said innex wall of said distribution
and mixing chamber with respect to the gaid inner wall of said upper part is
greater at the location of said oxidizing fluid inlet than at any other location
along the periphery of the said inside wall of said distribution snd mixipg

chamber at a plane substantially perpendicular to a longitudinal axig of the
chamber.

i
6. A waste processing spparatus as claimed in claim 5, wherein said lateral

displacement of said inner wall of said distribution and mixing chamber
with respect to the said inner wall of said upper part is a maximum at the

~ location of said oxidizing fluid inlet and a minimum a location laterally
opposite said oxidi;:in'g ﬂuid inlet.

7. A waste '.'pmcessing apparatus as claimed in claim 1, whei'ein' said
distribution and mixing chamber is in the form of a peripheral niche having

an upper substantislly apnular wall radislly extending from eaid
transition. '

8. A waste processing apparatus as claimed in claim 7, wherein said
distribution and mixing chamber comprises a substantially cylindrical



cylindrical in formhaving a larger internal radius than that said ingjde
wal | of said upper part of the processing chanber at |east justzﬁalw@ez I d
transition. 14. A waste processing apparatus as clained in claim 13,
wherein said  upper part of said processing chanber is substantially
cylindrical. 15.. A waste processing apparatus as clained in claiml,

- wherein said inside wail of said distrgdputi on and m xi ng chanber is

substantially frystro- pyramdal, 6 in form having substantially polygonal

cr oss- secinife wall srhstarbally pe-pgial with mibéhaﬂ:anapftt%e PKeCeEBIRG t udi nal
axis of t @Lf processing chanber. 16. A waste, processing apparatus as
clainmed in alm 15, wherein an inside wall of said upper part of said

C
' ' h Lally f J I dal i
Form hatt no SoRCERAPSTIRE, BPhaday =5 abieLf sty Wips oA 0 1l
per pendi c ks, o orliBsth@ Thiid Belo coirisedlont it eqisini¥e0 @484 wAIL Charber . 17.

A wast e processing apparatus as clained in claim16, wherein said

pol ygongh, cr8Spast@GhraedEiny a@ﬁéﬁtﬁ@ﬁ%rdﬂﬁ{éd Bl Ela0h FakHeredNRYt lRAEE are
substantially rectangular, 18. A waste processing apparatus_as clained in
claim 1, wersaihoxidising duidinlet wmommegpgtsmdowwm@w&ﬂﬁg chamber is
in opén conmmunication wth a bottompart of said |ower part of said
processiltg chamsete Bimbesssing apbagsdue dshelpbwed dind claimt Li thareir #ail ni xi ng

Cover " parRipeRE S B A5EE FhORoR B R eke® Befhah PPl lafief ol vr ey "
annul ar - Vgl gradtisaineylahbadhng ié ahe Sodn |@NYokghaal faidtfocBhicaRi d

- processing chanber. 20. A waste processing apparatus as claimed in claim
19, wher ei welnettending from wgide dransions haying weponiedluhal-angle that §¢ st anced

from sai d J.ogi (et QRhe oPthd MBS FRALSAE dFRRSHdt AP hE FrocBleRg

direction.
chamber.

12. A waste processing apparatus as claimed in claim 11, whersin said
upper part of said processing chamber is substantially cylindrical, having a
conical half-angle of about 0°. i

13. A waste processing apparatus as claimed in claim 1, wherein at least
said inside wall of said distribution and mixing chamber is substantiaily
¢ylindrical in form having a larger internal radius than that said inside
wall of said upper part of the processing chamber at least just above said
transition.

© 14. A waste processing apparatus as claimed in claim 18, wherein said
‘upper part of said i:mcessi"hg chamber is substantially cylindrical.

16. A waste processing apparatus as claimed in claim 1, wherein said inside
wall of said distribution and mixing chamber is substantially frustro-
pyramidal in form having sﬁbstanﬁally polygonal cross-sections at planes
substantially perpendicular to the longitudinal axis of the said processing

' chamber.

16. A waste processing apparatus as claimed in claim 15, wherein an inside

wall of said upper part of said processing chamber is substantially frustro-



.21. A waste processing apparatus as clainmed in claim?20, wherein a surface

area of the said |lower annular wall is less than a surface areaﬁjﬂuﬁr?@f’sai d
upper annul ar wall by an amount S which may range from about 1!o to about .
99% of the said surface area of the said upper annular wall. 22. A waste

processing apparatus as clainmed in claim?2l1l, further conprising a second
oxidising fluid distribution and m xi ngﬁfhanber vertically displaced
downwardly with respect to said distriblition. and m xing chanber. 23. A
wast e pr ocggﬁaiuﬁwalasapﬁmt bigving sabstamed iy molyginal 2dss-ebdiaisnat planeai d  second
oxidising fluid distribution andstg )ih,g% cﬂaﬁer,, ?éﬁurfﬁie area of the

| oner annuibstangially prrpeadicplar|tadget P8 &L IPR £2HF PERESHRBer

annul ar Walhlf:ﬁﬁlag*re()f by an anount S which may range from about 1%to 2 6
AUG 2005 4 about 99% of the said surface area of the said upper annul ar

wal | of _the ,said. second .oxidSi fLuig.-di gt i%ﬁﬁ'o a bl chanber .
24. A te &&ﬁgesipﬁ%(’eg%ﬂér%p@g%ss %#'é:%:ngfgﬁif# clai r.nﬂ(i', %ﬁeg%méi Eﬁgai d | owner
part of sajdlypiredeasengectivasinérsaid mppevepart sud tofiraid dowee past are
accomodat 1 ng said_at | east one plasnma torch neans therein, said niche
“"being | om?“ﬁ%ﬂ%?%ﬁ%ut i on and ni xi ng chamber, said ni che being
configured to acconmodate said at |east, one, plasma forgh suchythat the
out put ekl ofA Seste FrodesHaE @HP%“&%W%%@G%LaW@SF’?r%}H%&I '
| ongi tudi ngl 2k Safl aislAnPAAC 832 Alki6h WRABIbARTS Onl G Sendhimiensid | on. 25,
A waste processing apparatus as clained in claim I, wherein said at |east
one pl asnavith abottan pairsof saiplowed part of ssid prsessing ghambey ek Ber

~laterally dispos with respect..to the.processikng chamber and in
“conmmuni cat i@?%?fgg@ﬂﬁtqﬁl‘{r&‘&gﬁ L% 4 {CREIbENC that the out put end of

said at | east one plasma forch nmeans is, di stanced fr ngi .nal axis

of the prBcesdi VRFteRIRBEFIFTRPYR §%i°W?éﬁ§icﬁ%.ﬁ%rg&V\gslthg%rocessi ng

appar at Us gyt bR LRRCb IRl RN mikitly! diimieeip Hoahd by @lgver abbelprof said
cha

auxi liary nmbers, wherein each said @ddi,tipn I ,auoyg li,ary chanber is
lateral |y dialpowdialy wentending dewards @hlong i f7S ot salc processing

chamber.
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20. A waste processing apparatus as claimed in claim 19, wherein an inner
| facing edge of said lower annular wall is distanced from seid longitudinal

axis more than said transition in a lateral direction.

21. A waste processing apparatus as claimed in claim l20, wherein a surface
area of the gaid lower annular wall is less than a surface area of the said
upper annular wall by an amount § which may range from ghout 1% to
about 99% of the said surface area of the said upper annular wall,

22. Awaste proceséing api;aratua as claimed in claim 21, further comprising
a second oxidising fluid di.st‘r_ibuﬁan gnd mixing chamber vertically
displaced downwardly with respect to said distribution and mixing
chamber.,

93. A waste processing apparatus as claimed in claim 22, whevein for said
second oxidising fluid distribution and mixing chamber, & surface area of
the lower annular wall thereof is less than a suxface area of the upper
annular wall thereof by an amount 8 which may range from about 1% to



chanmber and in comuni cation therewith via a suitable portal, such that.
,the output end of said at | east one plasnma torch neans conpri o AUR I n
is distanced froma |ongitudinal axis of the processing chanber nore than
said transition. 27. A waste processing apparatus as clainmed in claim 25,
wherein at | east one said auxiliary chanber further conprises at |east one
said oxidising fluid inlet. 28. A waste processing apparatus as clained in
claim1, wherein said transition is in%e formof any one of a earner,

ki nk, shar 3HGR l: lég!'_.@i}! ' ' { T and a
curved tra%bs‘f[{)ci on, %dg%n&\%ev\e an%‘gJ"g%‘!ég |dc§?§é§?%%§hlégﬁ%hgﬁﬂ%l an

i ncl udi ng saileagiddialidizingilide diftritsdiot grdoesarnhasihanber. 2 6 AUG 2005 45
29. A waste processing apparatus as clained in claiml1l, wherein said at .

| east ort.pl dswastopsitessing apparadine s clainad dn ehasberwhensts sgid lowerich t hat

t he transverse %{Joss section of said |ower part at the position of the
centre of PEffe Hur§Aid GmecesEing,;chamber o LOMIEIRGS ploa sFHitahdy ciche for

. substantia t - f of .. pper part
o sai d pr ocbndhEaimhe shilPH: 1Ry ol IMARA oE e A R e RCLRPP ),
wast e pr oc bekignpweppidnaat said aistribativadand neikirigeliambére rseid nivdhel biagy  one
sai d oxi di si flyid inlet be. provi ded at | ocation | ai d

distri buti SARSEFef 1 AEommee i ° deare ond Bty el puchabat the

l'ongi tudi nglun! endl of 4418 BEOLESSIgE phARbErofd 8N difiRededa o B
connecting the cater of said oxidising fluid inlet to the said transition,
sai d i magilersitudingleaxe phthediropessing dwmnsherimore thanysapd tapsitiear i ncl udes
‘both said axis and said. center of the oxidising fluid inlet, "is in the
“range of 25.bet Aewastapwteity appamtiositas I2Hmal in Alaims 1o whersinsshidgtappar at us
as clainmed,in an ne of clainms |,to 30, .Mherei t |east one said

oxi di o ng. MALAREHIBER IO ERRR ISR b RGeS PR TR o
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chanmber and the center of said oxidising fluid inlet, and the
communication therewith via a suitable portal, such that the output end of

said at least one plasma torch means is distanced from a longitudinal axis
of the processing chember more then said transition. ¢

26. A waste processing apparatus as ¢lsimed in claim 25, further comprising
a plurality of said auxiﬁary chambers, wherein each sgid additional
auxiliary chamber is laterally disposed with rvespect to the processing
chamber and in communication therewith via a suitable portal, such that
the output end of said at least one plasma torch means comprised therein is
distanced from a longitudinal axis of the processing chamber more than

said transition,
A

27. A waste procssing apparatus as claimed in claim 25, wherein at least
one said auxiliary chamber further comprises at least one said oxidising
fluid inlet,

28. A waste processing apparatus as claimed in claim 1, wherein said
trapsition is in the form of any one of a corner, kink, sharp change,
longitudinal projection, a smooth transition and a curved transition, when

viewed along a vertical cross-sectional plane including a longitudinal axis of
said processing chamber. | | '



pl ane including the said | ongitudinal axis and the center of the outpuyt end
of a said plasma torch, is Is than or equal to about 170. 32. /2 GndbELMs
processi ng apparatus as clainmed in Haim 31, wherein said angle p is about
2a. 33. A waste processing apparatus as claimed in claim1, further
conprising a cylindrical wall downwardly depending fromsaid transition and
laterally displaced towards a |ongitudigal axis of the processing chanber
with respect to said laterally displaced inner wall of said | ower part of
said processing chanber. 2 6 AUG 2005 11296l .w u/aa ds 34_ A waste
- processing apparatus as clainmed in claim1, wherein said at |east one

di stribution and m xi ng chanber is |ocated in an upper portion of said
" lower part of said processing chanber. 35. A nethod for distributing and

m xi ng g@i di Xiwgatk! protesigheppnthtiftag dainis? iDRiN Bf whevsatdgaltum

acconmpdated in a waste processing apparatus according to any one of

clai ns -1 leastgme plespy fosclgis p@%ﬁaﬂ@ﬁgﬁé@d@ﬁm%lﬁy@r Part v tptng a

- col um of ' aj hg;&ger i | te . 4.nl et ri oper ation
of said pr%%%%%éﬁ)gamz%g%%%? catﬁls?f\r/lsga%%%%d&sﬁ ng a?lthlga)%%lohogwfo%gf%e%%et he said

at | east qfeh@oulinst 86d bf wiid Atlesdt doi Pladliatofilsisr dubdtdminlBngreatixi ng

chanmber and aroqund the periphery of the colum of waste, K accommpdated in

sai d procedannthe teanfverses gross-eeaiions af gaid vgpey mgrt |ofij qpid Propessing

comuni Cat!h%%ﬂé!ﬂﬁl@aﬁij%é%%%&ﬂﬁﬁﬁsiﬁgﬂ.e provi ded by the at |east one
ch mew. -

pl asma tor

30, A waste processiﬁg epparatus as claimed in claim 1, wherein at least
one said oxidising fluid inlet may be provided at a location in said ;
distribution end mixing chamber such that the angle ¢ between the i
longitudinal axis of the processing chamber and an imaginsry line
connecting the: center of said oxidising fluid inlet to the said transition, said
Lmagmary line being disr)esed oh an imeginary plane that includes both
ssid axis and said. cepter of the oxidising fluid inlet, is in the range of
between about 0.5° and about 120°.

31, A waste processing apparatus ag claimed in any one of claims 1 to 30,
wherein at least ons said oxidising fluid inlet is dispoked at a location such
that the angle f§ between the plane including the longitudinal axis of the
processing chamber and the center of said oxidising flnid inlet, and the
plane including the said longitudinal axis and the center of the output end
of & said plasma torch, is less than or equal to about £170°,

32, A wasts processing apparatus as claimed in claim 81, wherein said
_ﬁngle B iz ebout £20°,

83. A waste processing apparatus as claimed in claim 1, further comprising
a eylindrical wall downwardly depending from said transition and laterally
displéu:ed towards a longitudinal axis of the processing chamber with
respect to said laterally displaced inner wall of said lower part of said

processing chamber.
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34. A wasts processing apparatus as claimed in caim 1, wherein said at

least one distribution and mixing chember is located in an upper portion of said
lower part of said processing chamber.

35. A method for distributing and mixing oxidizing fluid along and into a
periphery of & waste column sccammeodated in a waste processing apparatus

according to any one of claims 1 to 80, or 33 to 34, said method comprising:
(8) providing a column of wasts in said echamber via said waste inlet;

(b) during opsration of said processing champer causing oxidising fluid to
flow from the seid at least one oxidising fluid inlet into said distribution snd
mixing chamber and arcund the peripbery of the column of waste
accommodated in paid processing chember, such that said oxidizing fluid is in

communication with a high tempereture zone provided by the at least one
plasma torch means,



