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"APPARATUS FOR PROCESSI NG WASTE Techni cal Field The present i nvention
relates to an apparatus for processing waste. lu particular the present
invention is directed to an apparatus adapted for processing liquid waste
in a plasipohpsedy based waste processing plant. BackgrowagyfohhgsProcessing
. of waste includirng munici pal waste, nedical waste, toxic and radi oactive
‘waste by neans of plasma-tozch based waste processing plants is well known.
Referring to Figure 1, e}, pical prior art pl asma based processing pl ant
(1) conprises a proceSigRanblsFORIBROGESHNG WASTERe form of a
vertical. shaft, _in Wmch solid.or mixed (i.e., solid plus liquid and/or
sem i qui dl‘ e ous) waste (20) is introduced at the upper _end
t her eof vra-a—a-rﬁgi arrangenment (30). One or a plurality of plasma
torches. (40) at the lower end of the chanmber (10) heats the colum (35) of

waste in tfig S ifvEBHon C t g@ﬁﬁ@ fypt t haktedr

channel ed offcéltléa out | et ?%Ofﬁléﬁg%dtd;%n: E%P tefro?aﬁrd(q%gﬁﬁ%typl cal ?ly nol t en
met al s andfaticalaggtherpreent sinventiad i aliiryciea! teecine dpphrdiite ddapeyid god of the
chanber (10) via reservoir (60). Oxidising fluid, such as air, oxygen or

st eam ( 70)proagssing haqwidi waste a atphasnizoterch bmbcbWaﬂh@mtbmsh@rpléﬂiO) to convert
carbon, produced in the processing of organic waste, into useful gases such
as CO and H2, for exanple. A simlar arrangenent for dealing with solid
waste is described in US 5,143,000, the contents of which are incorporated
herein by reference thereto. Wiile suitable for dealing=Wth solid waste,
this type ﬂgcﬂ'ml ng plant i£s generally unsuitable for dealing Wth *
liquid waste, T particular |iquid organic 1 7 NOV 200 wO QG /9278i ’
PCT/ 11. 01/ 00: 466 _2 waste and other liquid waste which are volatile in"the
| ower 't o nTHe tpesgEesmigusiewaste inglding im@icipAleaseN meais] thane, 19RE hAd about
500C. , Such liquid waste, when fed to the chanber (10) via the upper air

| ock arranmlmmveaﬁasteé)ydmeans b plaspoa-tareld bastd wastopeodeesnpipignislie | over,
hi gh-tenperai tue portions of the chanmber (10). Thus, such liquid waste is
converted wolldaswauRefssng inFigwre 15atzpigabprioy artpl @mb@mﬁpmssmg

ot ococsed BiRd A35VERAasB, < HBCPSMiEkbamBen L) picale e Wendhn Fush
spoci al | solcithel Hathol S’éhﬁﬁ B G A PTRCF HARL S50 ormtidPd. oven
when deal i Bgq/th gﬁs R gase 3 ucggaé&a?wﬁegeﬁa%e}eﬁ?vﬁa% fogRd to be

entrained wth Int tenperat ure conversi on

process, agfafgenémBeROhs @ﬁlatﬁlﬁaﬁﬁﬂﬂi) rasﬁﬁa.qbrdﬂeé (40R5t QRllbRfer €BQ)of Such

partlcul ate, matter may.include other organic matter which is renoved from

the chanbethq lobamibef of1®)i bedimsthbeeslufmal I(§5) arfverasied ibythehehfabegd36%
generated by the plasma torches. \Wile a scrubber system may be used, in

parti cul ar canveting dhaprasty isips getes thet axd eharinelpd nE piroottlst (§8%eand ehe
harber of . HEHIGLER erwﬁiiﬁﬂﬁmmﬁhdﬁ&&e& &@%Eéﬁm%es?@hw&%&‘é” rogic re?i o’
[ qui o wasEale %‘tﬁgsatit!ﬂ?if%“%?eﬁlg el SR O PR R RIS P TEepar at
i/glpg'; i ggt ;[ gj as cﬁ%%b%ﬁ%%@%{cbﬁa@gggg%% aﬁgtg%%&}@r %&% Pftbfone
vaSte procRgaie: 110} BTEARRLUCRROR SRS Y BB LTS o O
torch, and ifygsdfillegdses Wudhi WRSCO &&l B! fti dehple! A similar arrangement for

dealing with solid waste is described m US 5,143,000, the contents of which

are mcorporated herein by reference thereto. -

While suitable for dealing with solid waste, this type of processing plant is
generally unsuitable for dealing with liquid waste, in particular liquid organic




1 7 NOV 2004 WD 01J92784 -3 PCT/ 1L01/ 00466 the plasma jet toward$ 7tHEV 13604
of nolten slag material- that collects- at the bottomof the chanber.. The
great di sadvantage of this arrangenent is that the liquid waste effectively
cools the slag, leading to crystallisation and :partial solidification of

- the sane, W&%@ gauses conplications in renoving. the solid conversion
products from ¢Re chamber. In US 5,637,127, a nethod forPTEIYREW t h
l'iquid waste or finely divided solid v!ziste_i ncl udes m xing the waste with
finely divided glassformers and injectéd directly into a nmelting. duct or
tuyere, wveasée and pthariliquid waste whechpirenslafilednrthe 6wenss id esnpdragiye . or oh
~prior to being.introduced into the chanber proper. The waste-transforner

m xture i $aREHErteatwesndess thanl APOIC 1o abedt FCLG Fuahdiquid wintewiey be

coll ect edffni mtéhe bott om gf t he chanber, Thus, this system cannot deal

al so with¥ Sm ¢ Chamber (40 &ia HiriupRen Ay logkcammegamenii(@0)dends tebds to be
preprocessed W l.assformers.. Further e, the system.is designed
parti-cul aﬁ’?‘?‘J’\fﬁ%%‘{]i"{%%fé%ﬁ?f@ %ﬁﬁ{g %T@@e&cg&tegme{%ee Pogtonse ofithg with .
organi c | i.gui T i e hy version prgcess results in gaseous
ather tnhabBelREOE Thil, o8 AR5 a0, EafeBBi nadve D

er/ ' i 2 i s Qi d i i fald
wat er / met Q@Bgé%&gﬂ%f?ﬁt chakldd @M sﬁﬁsﬁﬂ(}ﬁvl\}yts uh@hﬁ%ﬁ chﬁ%%agx,ggﬂmt%rs

concentric wt asma torch, dnd m-e hair “prior ing the

pl ume of tdwepytl (SN erdthercthan irecasidit 4 cOhvaRsE by e tHISMATSREESGARSES the
feed throughput rate of the apparatus, as conpared with prior systens which

use an expevmEirdinglyEistoh tiuud waste siill @eeds be betfostherptoveksst Hewaktredhus,

this systemis not suitable for dealing also.-with.solid waste directly, and
the pr epr.d@Spesiakisest mcsTaiast er ofhen precessingshbdities. resul ts in added
conpl exity and costs. In US 5,363,781, a device for treatnment of liquid and

the bit o FOPLETRR, S e Qledling Ty %f‘%é%gv@%%ﬂ%? i qtse@ng@rda'ﬁl,st@j”f 00456
Cbes " TG RAsha L0 BE BBt Rick ol DRAR SOHLGRRAEE 1bn kG BRRe o,
and cannotcoakeidte Pprodds anal drd MesIRd Rt RS ﬂﬁbe?%%?/%%.}%geﬁgg&e

patents, 't he contents of which are incorporate erein _
thereto, db56%l 8aeh npartisulgge shatew sy destudy bihepabigaaid ahatdmidEeh ofs ' pi tch
entrai ned by the gasses produced in a regular plasma torch based waste
conver si ofeBaAY Omﬁhecﬂ%m%()}iheijomﬁbhaﬁ ibeen fully domvehed &fyothe Jot- ai m
of the present inventjon to Provide a devi ce and rnet hod

gases generated by the_ plasma torches. While a scrubber system may be used,

In particular a wet scrubbing system, for cleaming the product gases, the

particulate matter and the pitch nevertheless need to be further treated.

A number of devicés have been proposed for dealing with liquid-type waste.
For example, in US 4,989,522, mixed waste 1s separated mto solid vifasté and
Iiquid waste, the latter being fed to the conv;srting chamber via a separate inlet
at the top of the chamber, leading to similar problems of vaporisation, as

described above,

In US 5,809,911, a complex multi-zone waste processing system includes a
- feed subsystem for providing liquid waste to a first reactor. The feed subsystem
is located below the plasma torch, and thus the liquid waste is entrained with




for dealing with liquid waste which overcones the [imtations of p1r?c%0va?ﬂp‘i
devices and nmethods. It is ‘another aimof the present invention to provide
such a device that nmay be incorporated into a solid waste processing
“apparatus. It is another aimof the present invention to provide a device

for procesgigishisgui d waste directly in a plasma-torch type.nprocessing
“apparatus. It is another aimof the present invention to provide such a
device that may al so. be used for treatijng particulate matter and pitch
previously renpved $omthe plasnma torch based processing apparatus. It .is
anot her ai Heoplasma st cowrrds rihe deidoof mwlienosiagemstartal sthde vobectthatt thes

rel atively, sinple gl{zc ani.cal |y and thus econonic to produce as well as to
mai ntai n.  PPLPR of; r&aﬂéﬁ% e igheatfhsadvianta gevelithis ArreBggnenti iddhatuthle a -

ety b HERRL RS S abs s RS eelbodi bR ©
' t it : - ' -he . wast in i cul h
ot epr ocess TR B G5 vl SPHER sEHER hoRehPHSRCE reulelBl b ias <.
It is anot B&Pvéﬁﬁhq%gaﬂ@cﬁﬁﬁﬁﬁﬁgcﬁa{ﬂﬁ tion to provide such a device for’
e

processing- liquid ste incorpora as an integral part of a plasnma-torch
based type m xed waste converter. -

In US 5,637,127, a method for dealing with liquid waste or finely divided solid
waste includes mixing the waste with finely divided glassformers and injected
directly into a melting.duct-or tuyere, where 1t is mixed with the plume o;f a
non-transferred plasmaj torch prior to béing mtrbduced into the chamber proper.
The waste-transformer mixture is converted into a fully vitrified glass product,
‘which may be collected from the bottom of &e chamber. Thus, this system
canmot deal also with Tegular solid waste, and in any case the liquid waste
needs to be preprocessed with the glassformers. Furthermore, the system is
designed particularly for inorganié waste, and is riot as suitable for dealing with
organic liquid waste, in which the conversion process results in gaseous rather
than vitnified prodﬁcts.

1o US 4,886,001, waste is mixed with water/methanol sotvent, and the mixture
1s injected into a manifold concentric with a plasma torch, and mixed with air
prior to encountering the plume of the plasma torch. The addition of water to

. the waste increases the feed throughput rate of the apparatus, as compared with
prior systems which use an expensive MEK/methanol mixture rather than '
-water/methanol. Thus, this system is not suitable for dealing also with solid

waste direcily, and the preprocessing of the waste with water/methanol results
in added complexity and costs.

In US 5,363,781, a device for treatment of liquid and gas waste is described, in
which a plasma torch comprises integral tubes or the like for transporting the




Tt is also an.aimof the present invention 'to provide such a . dbvikey 2@ -

R processing liquid waste that is readily retrofittable with respect to at

| east sone existing plasma-based solid waste and/ or infixed waste
converters. The present invention achieves these and other ains by

provi di-ngwa dijegigs d wast e feeding system.having an inlet gq s Rbasm® torch
based waste processing chanber, the liquid inlet being disposed
internediate the primary plasnma torch.arrangenent at the bottomend of the
chanber and .t he. f .the,waste . colunn within the chanmber, in particular
the gas p Bﬁﬁfc&gé%& I?%t.eﬁﬂ?ﬁfﬂ%ﬂ?m@ﬁemi’éﬁﬁaeﬁ Rrspose aélitgﬁc@éé o 198 n t he
chanber s t We]T) t Low ng,frgmthe inl et i.nto the chanper is
di r ect ed f&t%g% @%h‘h ‘gg%cel?a t% eé&ﬂes%%l'ﬁﬁ eVaREuisPosH PRRNenS, inl et
IS typi catdphoRaiRdel eptkdIly dasot gas jet neans. The hot gas jet neans -
that pravides the required high ténperature zone may conprise ane or nore
secondary plasma torches configured to provide hot gas jets into the liquid
di schar geFurihernudref hené of éie alidvecpatantsy Bleycoritbetsuftwiiah dreinodByorded -
provided by the prinary plasma torches, in which case the'liquid inlet is
di sposed bgmeh hygehrenes eraretoedisnlese somseggast iow dbdeal withl matitulatee of the

primary plasma torches. .1 7 NOV 2004 WO 01f92781 Sunmary of |nvention
PCT/ n. Di f B§HE6 oFrdich, eptamed; by dhe | sissee paedecadoim agegiins plasma dowaly t i ng

-liquid wi t.hin a waste convert] ap at us,, the waste converting
appar at u\;vg"fs‘l%a ¥gst %F@I%ME?W‘t%?EQ& _%I‘HBYQEPIFEPmaccomdati ng a
colum of waste, at least . one first plasma torch means, for generating a
hot Yas jet.at an-output- end thereof and for directing said jet: towards a
bottom | ongi tudi nal part -of the chanber and at |east one gas outlet means
at ah upper longitudinal part of the = chanber, said device conprising.- ,
at ‘| east b therpfiore amsire ofrthetprésunt prvesitibnng providea clerioerathidegiindet ween
said chanmber and a supply of liquid waste, said at |east one liquid inlet
bei ng | onétt dealing withiilkpud estastat whivhd osersossisd theu timitations off psiet dirat | east
one first plasma or%a &eans and said.at.|least one gas outlet neans,

wher éi n sSFPWCEs gd Hstheds. i s associated with at |east one plasma . torch
means such that during operation of said device liquid waste flowi ng from

the inletynt al d.ch r Ls directed at a.hi tepperature zane

brovi deq. By ot LB RE prest i efio o Bloviad soh 5 R ESBb SR v ¢
said at | e N[ B Es | i T idi nrent, the at | east one

pl asma torch &gﬁesd_t aﬁ%dgaa‘gésgg' a?e(?%gtsehj sal gl'at | east one liquid inlet
is at least one of said first plasma torch neans. In'this enbodinent, the
at |east &nis anothed aim| &f thespresent frventithito prowidedatdavidenfs moee e said
at least one first plasma torch neans in close proxinmity thereto. e arc

i s typi caligpichyaste %WMD@W&ON]H}’@B macessg fppasatusne pl asma torch
means. In a. second enbodi nent, the at | east one plasnma torch neans that is
associ at e uid inlet, co a_.correspondi ng at

| east one?%g%ﬁ%:%@ﬁ#%%l i.n H@mrgmnﬁ%ﬁcq atmanas’t one
i Sposed P8 WRAKE Hduily pERSIA BiRET Y S5 PRGN 505808 o 1Ee

plasma torch based processing apparatus.

It is another aim of the present mvention to provide such a device that is
relatively simple mechanically and thus economic to produce as well as to

maintain. -

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

incoxporates a liquid feed system for feeding liquid waste directly into sach an




- PCT/11. 01/ 00466 cemmuni cation with said chanber. Alternatively, th!& 'twv 2004
least one liquid inlet and said one second plasnma torch neans are |ocated
- within said chanber, wherein said at |least one liquid inlet and said at ‘
| east one plasma torch neans are preferably coplanar, the plane containing
said at | egsbyensy:liquid inlet and said at | east one secgrghpmsqed torch

~nmeans being preferably substantially perpendicular to a |ongitudinal axis

of said chamber. The present inventionsis also directed to an apparatus for

converting wast.e conpri.si.n ste convertin chanber adapted for
accommdagarﬂ? qHIz Y ‘r’n”foftheg\/ﬁg’?@%ﬁtpmﬁ@é"?s% £rYests SHah spelins f or

- generatin out end eof for directing said
-jet towar %r@gﬂ%te#ﬁ%#g\hhgﬁ% &@‘F’ﬁ Cg'aﬂﬂ?eo‘? {eﬁ'@i r?g@%d {h$ WasE. one gas
outl et means at an upper longitudinal part of the chamber, said device

further compisi shéWied ﬁﬁy'cﬁetﬁ@ %Y%%bxﬁ%ﬂ 'tﬂubﬁﬁﬁégﬁﬁl&sﬁg g%xﬁgé/iﬁ;‘?

conprising: at |east one |qU| waste in f'or™ provi

conmuni cat prosefttgwdimd avdste hmebeioraed & supivgral gadgwfda Wikskes tgahd at

| east one liquid inlet being. I'ongi tudi nal I'y di sposed.internediate said
at | east ob@eﬂltypﬁﬂfpkaémsmcmﬁvemans and said at |east one gas outlet
means, wherein said liquid inlet is associated with at |east one pl asna
torch nea SU%M hat durl peratl on of said devi i quid waste_fl.ow ng
fromthe i el?feﬁ@tdm*@@@% W PEOVH @hsﬂcglnﬁefl@flﬁ@ efofone

Sad e Eégichﬁﬂﬁéhqﬁf‘ff ﬂﬁet&% B0 TR mth tesool Pirb st POMEL one
P bocF Bt Brelibhadch Sarepal Sl el bl bRt ! 20l L0

liquid inlet is located within a predeterm ned arc 1 7 NOV 2c~a WD
01! 92781 PCT/IL, 0OL100 t66 above said-at |east one first plasma torch nmeans
in close proximty theretoTypically, the arc is about 30froma centerline
of said at |east one plasma torch nmeans. In a second enbodi nent, the at

‘1 east one phaspresemr bertansachipyesithese sodi other aunshby giraviding ealiquidne

liquid inlet copprises a cqorresponding at ] east one second . pl asma torch
means. | n PRSE gﬁﬁ@fﬂ ?FWEJ%@ ndeisto pplasmadoreh b%‘#eéitwaﬁﬁ P§@¢Q$S7éllg | east

Commint oat £ ﬁﬁmﬁﬂa ALY ﬁ%?%%@g'iﬁq%ﬁﬁeﬁw% 8 RRARCRAgRe tPicdi o
inlet and aﬂg %@%ﬂoﬁ?%%?ﬁ@?ﬁ% id"the OIB?t Wi RN

chanber and t east one liquid ast one plrasha
torch nmeansyitf t‘ae dHaRMERAn péﬁﬁ!tﬂérntﬂehgasob?&ﬁm% otflet. amw fiRl fqald | east
one liquid inlet and said at | east one Second plasna torch neans |s
pL etrgr abl y islebss dispoatd witienpthe dihattiber stoh ahitoliguidudiasie! fevwing Sbus did
chanber .

-~ inlet into the chamber is directed at a high temperaturte zone of waste column,

and the liquid inlet is typically associated with a hot gas jet means. The hot gas

jet means that provides the required high temperature zone may comprise one

or more secondary plasma torches configured to provide hot gas jets mto the

liquid discharge zone of the inlet. Alternatively, the hot gas jet may be .. -
provided by the primary plasma torches, in which case the liquid inlet is
| disposed within a predetermined area close to and above at least one of the

primary plasma torches.




The apparatus optionally further conprises waste input neans associl dt BQV 2004

- with.said upper part of said chanber. The waste input means may conprise an
air lock neans conprising a ~ | oading chanmber for isolating a predeterm ned
guantity of said waste sequentially froman inside of said chanmber and from
an out si dewobrsasd chanber. Optionally, the waste input pesfisihdgd her
conprises suitable disinfecting neans for selectively delivering a quantity
of suitable disinfectant to at |east ag.outer portion of said air |ock
means. __,Sﬁgﬁa a Lust%ptionally further conprises a suitable collection
neans for <o - e products during operation of said apparatus.
The. apparatus may conprise at |east one outlet port for delivering nolten

ducts I-goem sai-g i - i de..of ,sai . The at -
Peast “one gaoPesacft fienfion' i8R aPANS i@ o0 oAk 1lBid SHERER AR 2 neans
ot ant rhgsts (cdusefling Apalatis (th MWadleCodfflerihie dppdiitls TRYMY 2Ol 0N\ &

gases entrained with product gas stream /| eavin

2004 WO Oki@%efithgPChbed AGhBiel {08l actehfinoditidgeasdoleRe SRSl |ftiq8ans.
Optionally, the scrubber neans conprises a _ reservoir neans for collecting
at |east ome fstsplagmpatortic uhedns foat gederating iaqhiot! gamtjtent enpwed kyndgsai d
scrubber. The reservoir. neans npy_ be operatively connected to said at | east

rra -

one | i qui &hﬁﬁ@feaficé &t direeting ng}dyﬂ@dﬁmﬁ rig baitpmo hengitudivagl dpgrtirdfi the! at e
matter of liquid tter i,u said reservoir neans to said chanmber. The
appar at us %&H:ﬁé ag@a?;telgagtf%‘e s%%eﬁﬁdap%a%m P@PeR Lanetadmed part ofithe -
waste in | rv...4ne. liqui.d waste may conprise at |east one of .
volatile _ a%ﬁlﬁqggmg\gs egl‘%rcog?@g%}%:'l iquid waste.” _ Description of Fi Qewes
Figure 1 sh(iws schemat.ically the general |ayout and nai'n el énents of a
typi cal sdilgastorediqwd measit mdatefos meewiding hauisheommusicationrtetweem said t .

chamber and a supply of liquid waste, said at least one liquid inlet being -

longitudinally disposed intermediate said output end of said at least one first

plasma torch means and said at least one gas outlet means, wherein said liquid
inlet is associated with at least one plasma torch means such that during
operation of said device liquid waste flowing from the inlet info said chamber
is directed at a high temperature zone provided by thé at least one plasma torch

- means that is associated with said at least one liquid inlet.

In a first embodiment, the at least one plasma torch means that is assaciated
with said at least one liquid inlet is at least one of said first plasma torch
means. In this embodiment, the at least one liquid inlet is located within a
predetermined arc above said at least one first plasﬁla torch means in close

. proximity thereto. The arc is typically about +30°from 4 centerline of said at

least one plasma torch means, -

In a second embodiment, the at least one plasma torch means that is associated
with said at least one liquid inlet comprises a comresponding at least one second
plasma torch means. In this embodiment, the at least one liquid inlet and said at

' least one second plasma torch means may be disposed in a mixing chamber in




“Figure 2 shows schematically the main elements of a first enbodi merk 7 &0V by
present in relation to a typical solird/ mxed plasnma processi ng appar at us.
Figure 3 shows a cross-section of the enbodi nent of Figure 2 taken along-
X-X. Figure 4 shows schematically the main el enents of a second enbodi nment
of the pregent in. relation to a typical solid/ mxed plas rocessi ng

appar at us.a&({jm@% shows a cross-section of the enbodi ngﬁp%ﬁl&ﬁiséure 4
taken along Y-Y. Figure 6 shows a cross-section of an alternative _
enbodi ment to that of Figure 5 17 NGV 2004 WD 01/ 92784 -10 Discl osure of
| nventi on PEfidoiCi@0%wh saidhehambes eAltermtisely,ohei st=desti medligyid fidetc| ai rs,
the contents of which are to be read as included within- the disclosure of

t he speci f Podtdatth ongnseaninid plasmabterde sueddsedrebjoantyd ofitian asapd ehaniter, ;
reference %ﬁlth_e acconpanyi ng_Figures. The present invention relates to a
liquid was %@@o@é‘i ﬂgg?aé one dgpisk mdetmrsk said as least wasqdasias terchrpeatsi ng
appar atus. Such L qui d. wast e processing.device, for, conyerting liquid

wast e wi t hAFF RUIFEARYE CPBlatAT.phe dlank, contatiing snid flgleashone igwd nletrgnd yse
For accomSiss Andcast BB, SRRR hHSed ok Rl bPine BSbeb B S50GA0E " 2
out put _end TSRy REER 4 R e S b s a bot tom | ong: € udi nal
angi t udi naepBEoDs HBRERRoare Hirorec 13 4 FRRTTERS . PBe AR ERist o
processi ng c%ﬁi’ﬂﬁs?né:.(—mpri ses: ) _

®

a waste converting chamber adapte& for accommodating a column of waste;

_ at least one first plasma torch means for generating a hot gas jet at an output

end thereof and for directing said jet towards a bottom. longitudinal part of the

chamber;

at least one gas outlet means at an upper longitudinal part of the chamber,

said device further comprising a device for converting liquid waste, said device

comprsmg:-

" at least one liquid waste inlet for providing liquid cémmun,ication between-said
chamber and a supply of liquid waste, said at least one ]iquid inlet being
longttudinally disposed intermed_iate said at least one first plasma torch means
and said at least one gas outlet means, wherein said ]iéuid wlet is associated
with at least one plasina torch means such that during operation of said device
liquid waste flowing from the inlet into said chamber is directed at a high

_ temperature zone provided by the at Ieast one plasma torch means that is

associated with said at least one liquid inlet.

- In the first embodiment, the at least one plasma torch means that is associated
with said at least one hiquid inlet is at least one of said first plasma torch -

means, and the at least ore liquid ilet is located within a predetermined arc

T N A e TR I A T




at least one liquid waste inlet for providing liquid conmunicati on1eNOR e
said chanber and a supply of liquid waste, said at |east 6ne liquid inlet
bei'ng longitudinally disposed intemredi ate said output end of said at |east
one first plasma torch neans and said at | east one gas outlet neans,

wherein saggokimyid inlet is associated with at |east Oaggf)ﬁ?/ﬁ@ﬁ orch

means such that during operation of said device liquid ng from
the inlet into said chamber is directed at a high tenperature zone provided
by the at [east ope plasma tgorch nmeans that is associated with said at

| east one 3 P&ﬁi&ﬁlfr ﬁtﬁ@ast one HrsiQlasog 4owhoneeahs 27 s oRETrokiity0 EHeG o

-l uReferri .tag,t Figures, Figures 2 and 4 respectively illustrate -a
first and %@g@ngﬁ&?ﬁgﬁ ﬁgﬁ’tlt égat&@mpaé'@ﬁﬂfhﬁ%@@ﬁﬁd)ﬁt last ope gdasmaast e
pr ocessi n%@bﬁl&%@sus’ desi gnated by the numeral (100), conprises a .
processi ng "(10) typically in the formof a vertical shaft, in which
solid or nmxed waste feeding system (20) introduces solid/ mxed waste at

t he upper IBradsackad esabadimeat, 4he at beakt anc phgeretorch ABans T is asdobiaded

wast e feedi system (20) .y, conprise any suitable conveyor neans or 'the
li ke, and S@)@r%tﬁ@ét@&?ré}q‘%%mﬂsqﬂmm@s & oprrespeakingjatulsastimevsesbrdi nt o

28 50, 5 et RSkl e i BLAST o 7

t her ebet 4 kef bl te.val ‘ .ated
e T e B TN A b L o,
A cl bl j 1 ] ' L ar: s xed t
e Sotmamman s i e ARSI M8 R TEE

val've (32)andssadpens seodnd plasheydiircly ahoms (@34 odded withis selPaefmgShijon: -
Feedi ng. of waste into the |oading chanber (36) typically continués until -

the |evel the aideass ane liquidiinkdiang stidrddeast e plesshasrch pleade wesybeed

poi nt bel ow full %%ga(;i ty, to mnimse the possibility of any waste

i nt er feri rfePHTR Eip dhoplangof gopéaining saed a8 Past The higppbmistaindes4id2) i s
t hen cl-osed. ,In the closed,position, each-of the valyes (32), (34) provides °
an air sedt. [G#n OBgqiceBd ¢ ﬂ%m&mﬁalmm@s inrefarablyo pabstansallpl i ng -

t he subst i . Lr-free wasta to be fed.into the processing chanmbér (10)
The openi ﬁ%trg%&cfi"\c‘(,lﬂ%ls'hélﬁfgp%@némgff%gfh@gﬁ‘} and the feeding of waste
fromthe %ﬁfder {20) may be manual |y controll ed andJor conmputer controll ed,
and may i nelq AP gUSAptonally dyrther epmpeises mpstahimpub vesansfaseassted withhe

hahog P Shpb? Bhet 5% oo TS Wl it hatis ey cotnprise at e
lock means comprising a loading chamber for isolating a predet'ermine&
. quantity of said waste sequentially from an inside of said chamber and from an
outside of said chamber. Optionaily, the waste input means further comprises
suitable disinfecting means for selectively delivering a quantity of suitable

disinfectant to at least an outer portion of said air lock means.

.. The apparatus optionally further comprises a suitable collection means for
collecting molten products during operation of said apparatus. The apparatus
may comprise at least __cSne outlet port for delivering molten products from said

collection means to an outside of said apparatus.

The at least one gas-outlet means may be operatively connected to a scrubber
means for removing af least one of particulate niatter, quiﬁd matter or

unwanted gases entrained with product gas stream 1eaving said chamber via




arrangement (39) may conprise a disinfectant spraying system {31) f oy 2004
‘periodically or continuously spraying the sanme with disinfectant, as
required, particularly when nmedical waste is being processed by apparatus

- {100) . - 1 7NOV2ao~ WD 01/9278:1 PCTI B~01100~66 -12 The processi ng chanber
(10) is tvyp} , but not necessarily, in the form of indrical shaft
havi ng a ?Eggtﬁgﬂr'{ﬁ ally :vertical longitudinal axis (18) ?P@ﬁl’gﬂ%#%cessi ng
chanmber (10) is typically made from suitable refractory material, and has a
bott om end (_:ongri sing a liquid product “collection zone (41), typically in

the form shichatleasi one gahavlleignesnd. €lionally, the s@ubbasmehnd esnpritds a one or
nmore col l.ection.reservqQirs (60). The processi ng chanber (10) further

conpr i ses IRESTVRE PRt Iamepliasdngqt | @StI@Esﬁféwg patticelete grsteoor tepid50) for
collectin rimaril rroduct, gases fraomthe processing of waste. The upper
end of thgn%méﬁ?ﬁﬁf&%ﬁ?}ér gﬂ@?erc TEEVQIR JNSIRI Yy b qreralivelyigenent
.(30), .and SSi: e 10) is, typi.call illed with waste

naf eri al \ﬁtorﬁl? gﬂgﬁglsrqs%@ %t g%%gﬁﬁgé rlﬁé}m& vaste %’Eett’@eﬁ%sofﬂr .rpﬁge efHF0E he
primry g I o est: . ;wast e
drops suf ?(?fc?éeiﬁt Ey %agﬁ% IrﬁggﬁllLt%¥o q‘%‘?g%gfstgf% %&ﬁgg&?ﬁféﬁ%&ﬁ%’%) %Lflo

enabl e anqjfagsbdeat ch of waste to be fed to the processing chanber (10) via
t he | oadi ng chanber (36). One or a plurality of plasnma torches (40) at the
| ower end i (10) are erati.vel y . connect.ed .t.o
‘suitable eﬂé%tag ﬁ%&%lg\%\e%?@l ggsa%%ﬁ%%emgqxe?mgg ' 'gﬂ?%%%ﬁ?f&‘égv %ﬁ%)ﬂnﬂ}aﬂohw pl asma
torches ((AyQa Y 1 ar B 8 ' aches -

. (40) are mutﬁ@f%c'%Bgﬁ;%@ﬁ%y%g%&%é guaitttl% ?ngygﬁre%gélﬁeeves,
whi ch faqi]ﬁdlﬁatwgté@m@gjﬂgﬁqﬁimy@pi ng of the totches (~10). The torches
(40) generate hot gases that are directed downwardly at an angle into the

. bottomend of the colum of waste. The torches (40) are distributed at. the
bottom end of the chanber (10) such that .in operation, the plunes fromthe
torches (4Q) heat, the bottom of the colum of waste, as honbgeneously as
possi bl e, Muﬁﬂml ure, typically in the order of about i600C or
more. The torches (40) generate at their downstream output ends hot gas
jets, or pFigmme lphovesschematicglly theyeiagelayenpaidiniecleinaoof a typiealonvz~sa
rcTiu,ovooass 1 ? NOV 2004 - -13 2000C to about 7000C. The heat emanating
fromthe tasvladioyx¢dyastesplasasg procgasmgrppanatus of dhnpoér svist e, and thus a

terrperatgre gr adi ent I_i s set up in the processing. chanmber (10). I Hot I gasesh
. g 40) . : i

Shanber ( 1§¥mfﬁﬁh$wgégﬁ@ﬁa8$§qﬁﬁ5¢%;méﬁﬁﬁ%§ﬁ @iﬁ%ﬁb%?%giﬁa e into

et O BB I RS bbbl of S i |

Figure 3 shows a cross-section of the embodiment of Figure 2 taken along

X-X

Figare 4 shows schematically the main elements of a second embodiment of

- the present in relation to a typical solid/mixed plasma processing apparatus.

-Figure 5 shows a cross-section of the embodiment of Figure 4 taken along
Y-Y.

Figure 6 shows a cross-section of an alternative embodiment to that of Figure 5.




and/ar slag (38'), which may periodically or continuously collectdd? 0Vt 2084
1lower end of the chanber (10) via one or nore reservoirs (60). - <~
xidising fluid {ZO), such as air, oxygen or steam nay be provided at the

- losver end of the chanmber (10) to convert carbon, produced in the

‘processi ngy@hyepgani ¢ waste, into useful gases such as q&)ﬁﬂgy s far
exanpl e. The -apparatus (100) may further conprise a scrubber system (80)
operatively connected to the outlet (59Q)., for renoving particulate matter
and/ or ot gﬁr | i ﬂui d ﬂr oplets (including pitch), as well as any undesired
‘gases (su S ,‘)f LY ‘for exanple) fromthe product gas stream

| eaving the chanber (10) via outlet (50). Particulate nmatter may i nclude
~organic a i ) i tch bg contai.ned in fhe gas stream
| eavi ng ou ée‘?l%% S’Sﬁggg?%ggﬁ%ﬁﬁﬁw%&ﬁb@%ﬂ%ggm &fe g‘% or mi ng
such task ' %'F‘iﬁﬂ] : i e furt her

el abor at eggg%gaﬁ"‘%gugﬂ? The g?ﬁ%ﬂé#@%%ﬁ%ﬁov F%z‘ac‘gﬁ%é@’ﬁa%e

downsi r earddshibed bytway of ekimpleswHR TR RRSHIthY ae@@:ﬁgan%)ﬁﬁmgﬁes as a gas
e, r

turbi ne power. pl ant or a manutacturing plant, for ex economical ly
utilising the cl eaned product gases, typically conprising at this stage H2,
CO CH4,-CQZ and-N2. The scrubber {80) further-conprises a reservoir (85)
for collecting particulate matter, pitch and liquid nmatter renoved 17
NOV 2004 ov9z~sa.PCl1'.111. 01/ 00466, -14- _ formthe gas_ products by the
scrubber . R%&Pﬁlt‘{ﬂn&% IRtest0 aﬁm@ HASEE PERGEEFING| o5 @ plaseia)

ui f i ill b ribed. i n'bel ow. :  Referr.i
o gur eSO IERa R RRR Medetonarsie SR o AR Re TuR L AR V6 « no
devi ¢ ! c e _ . ) o
cg\r/r;)(r:i65egrf§9|r| qui d ?%eﬁ ‘§§'s 'ﬁfwa@gﬁé&%tﬁﬁeg@&cﬁgﬁq g@ﬂ%%% to
th ' ty | { Gt
Foservol PRy 1o otort Y JPRETE AGLe) oGRS, CabrRaths hAtg AOPRSte | tem
(220) may comvettisechamber adagtyd 6 ddt&ﬁiﬂéﬁdt&g(@é@hmrﬁéﬁﬁaﬁ@qméﬂﬁ%%% )

providing |liquid waste to the chanber (10) via one or nore inlets

associ at ednglude ssdishwiastegy stdieast(@uwOofirst lasmaptorch esemédior getdrafing relyotie
required, éésrﬁxﬁg | e, %e&gﬁ%iﬁ&g%&&a_raggg sg{sb[éétﬂm d éggg,ﬁi&il udi ng
sone |iqui i %\ﬂl ! hinsg @war pdoxmhus
are. fed %_ra&m %ﬁn{& ossibly at different tinmes) to the chanber (10).
The posi tlslggl G PAH &Ffiﬁﬁ%ﬁﬁﬁrﬁttlﬁ@tm%?‘?%&tﬁw P YPPELs an

i nport ant rgﬂ:ﬂ?ﬁ]gi, d.¢ i ecli f4iquid- el nto 4 he.chanber, nust be
a\r/n(;i ded axi%?5 ca |onsp%gtc\)/\¥egirllgt¢#eaﬁg)ue?pjp g%dsﬁp ef%ﬁné’srtrﬁet Wﬁeg"aﬁ%) and

the |iqui %ﬁ&b@éih%'de@ft%)c@& rida@._.bottom of the chanber, and at the upper end
of the chanber (10) in whi cEr"n the tenperatures are not sufficient to process

the waste into product gases but only serve to vaporise the liquid waste.
Rat her, t hat leaspone ligeidewaste enlef A30providipg diqguid cedmmigitiondbetaleby said
internedi ate the-plasma torches (40) and the top end of the waste colum

(35), pref @ﬁi?_ﬂb‘? andsa St‘J@be b!fdiﬂ;ﬁdt\hré?’t@uﬁpid abenst omet Hiquigd adet betnghes
Chanber | AEeidinally. fi5Bpsis HhRRehate SR REPHIGAY AE Seid of RezBoRe D ( he
chartber (10hck, 40l el BB B0 S Pecln ST 1PV

inlet is associated with at least one plasma torch means such that during

operation of said device liquid waste flowing from the inlet into said chamber
is directed at a high temperature zone provided by the at least one plasma torch

means that is associated with said at least one liquid nlet,




(35), and the liquid waste inlet (230) is typically associated witH# &NOV 2004
plasma torch WO 0119278.1 .1 7 NOV 2004 PCT/a. 01100466 -1 Sneans. The

hi gh tenperature zone (260) conprises a sufficiently high tenperature for
convertlng the liquid waste, in particular organic and volatile liquid
wast e, r to product gases before any vaporlsatlon can take pl ace.
In this eﬁgghyﬁgﬁ€ the plasma torch neans that prOV|de§Kiﬂ%‘W@ﬂﬁlred hi gh
tenperature zone for processing t he |Iﬂgld waste nmay.. consist of the
primary plasma torches (40), in which se the I|qU|d inlet (230} is

di sposed Réfeiring torihel digumek NBibuged MdOFaatfectieh2 RRtradd al R@stangng of the
primary plasma torches (40). Preferably, and referring to Figures 2 and 3,

-the |jqui csemndeemh@@mdnzzﬁ) thespmsszﬂ:omdnamv@ha Plassaewhstechrocd@iag Wi t hi n
a . predetermned arc (290)-taken on a plane per pendicular to the axis

(18).. The @W@Sﬁﬁﬁé%ﬂiﬁ@@ thermusenab (HﬁO)L lempnsemapaessing whantecay in

terrperatur I’Ofl ro ep srra torc 40) at.the height of the
| ocati on oéil1 ﬁllﬂ %S%E‘ﬂl atverho Al gxhich mpﬂ@l@@dfﬁf@?@nt |y

Qighiiegﬁg‘{ﬁﬁ%ﬁ“re steR (CQhpEs Pﬁﬂﬁ@'%ﬂ%‘é@f@ Wzst@% P |b grfe%ﬁf?ae%iw &
Cor o ( 40y 2 QB SR (G0F s |BunRgs a 50‘8 Brate SRt ERE on e
liquid wasg@mpsd gﬂ;ﬂsﬁ%ﬁﬂ%%n %%%EM bﬁa% pﬁQ [ jthe

l'iquid waste to y converted, and 1s |nstea orlsed or~partfially
vapori sed gndddentieedbfoaking hp chenpekie( iPb \dnealledt bRice§ 50he Hir theke are a

plurality of liquid waste inleéts (230), each one thereof shoul d-be di rect ed

towards a airghgamene{34) may comprisear dppbrbyaltrbf(?@)armd adowkt eahvat (34| y
di $erent, prinmary pl aspa torches I n this- enbodinent, liquid and

parti cul at Gefgipgen grng: chambar r(gébrtb@ﬁebe’(‘?%)l t Fan wdvaso k), (86) ars

¥ qui d s PEETPREDY A 031 Ve Gpersiath elop ey s gHlicy3cogReR b SloAROV004
A %B)l Lo t ﬁﬂfﬁgr ap?Z%ﬂS} AERGIRRET A, 5 b ?&%&%%ﬂﬂw&%}%ﬁ”?giﬁr c
lsggo\rlflsg:: on can tg& acg}ah% 'tﬂ&ﬁ%&ﬁ&%%&g&&ﬁ ?asrra orc A0 ns

that provi @E&nbbﬁ(?@%éﬁﬂld’\k@%r Oé:%%d(tﬁ@%w&f’fml%‘(%}ﬁ g the

liquid waste may consist of one or m)re sec ary plasma torches” (48)

conf i gur ed the chrsed i pteitpim dfeedplguof srafie mito thologisg ichamben €@y Bipgchilyy t he
torches (40), into the Ilgl uid discharge zone of the inlet (330). As with
&

the pri mar goptingesa ungt dhe veopf waste siac tired dnadipg aﬂmnber (%)tmaches A 48)
are operati veéy conngct ed o sui t abl e e| ect zi c. poyver vvater cool ant
sour ces - ( 4PFedd Pqigt belovs falli eanagity néo ansEmisecthso O et er

Foures 4 S Slﬁtﬁﬁ%w“ R slsurEe B Faiee veBooty %@ﬁﬁmﬁrw e R
o1 ocesai ng TRAESE r?fé‘i'l@gﬂﬁ%ﬁ §¥“r 3&3%%8?‘%%%}*’%5e§32)o{%3§%% P che

liquid VVaSt&aPrWhé?f%gtﬁe 4 ket 16weP) gmena HexllApehl éﬁab%g@@ﬁe pl umre

. provided by the second | asma torc I ng t e lrquid waste to
be cont ai negibargtiply @ﬁﬁed Wﬂéterte botfed iy e pi@icRsivesEiamitsdr (D) (Bhd I N

processi ng chanber (10) Such an arrangenent |s therefore particularly
usef ul wheropdnngiand chosiNof theemdvest (3 2he(3di) t amt ﬁeedmgroﬁ\haste cﬁ’mmfﬂze he
chanber (f0), where the tenperature of the waste colum (35

subst anti alfeg méﬁﬂ) y deomppualy eentcolladand/ar compmiter emtro tand magt e

S 2R SR, Lo 18 TP A, S
(36) as well as m the processing chamber (10). Optiona]ly, the hop
arrangement (3%) may comprise a disinfectant spraying system (31) for

periodically or continuously spraying the same w1th dJsmfectan:t, as Tequived,
particularly when medical waste is being processed by apparatus (100).




liquid waste coul d vaporise rather than be converted by the pl asma V- TaN@¥ 2004
(48). . 1 ~7 NOV 2004 WD 011927&1 PCT/11,01/00:166 |6 particul ate matter,

a suitable liqui'd may be provided to the reservoir (85) to-act as a :
carrier. _ = Referring to Figure 4, in the second enbodi ment of the present
i nventi onyd fig.4gvi ce for processing liquid waste, general |y designated of
(300), conprises a liquid feed system (320) having at IMH@*?%I. et (330)
to the processing chanber operatively connected to at |east one liquid
waste reservoir (340)-via . suitable punp neans (not shown). As with the

first enbdbemenesssingchamberny 03ds tepissiby Hiaat HeEsKEIP! iShefopnis@hi ty of

- reservoirs (340), each independently providing fiquid waste to the chanber
SR Ao

“a range oP'{9

(10) via , ARYmg e39W)statidlyi Aeeitali ohgiadinat esdéy (08). TB40) . . As .
before, nmultiple r servoi{ may be required, for exanple; when dealing with’
egﬁﬁl& ‘%é’é‘ﬂ- T (100115 dvRiraliy mmade remssuitabln refigetony exatbdal ve when

b h , h .fed I 1" bl

di 11 or ent SR 2 HRHRR! Gnbint i SrRalib Grrdried o leheon raame” (8o0)
ithiwth [ ‘ ' ' f.ant ter. d fnjecti

of 1 qui 0 TEerS P FAR B etk Mo Bafile A0 RARGOL: SRbRTRSiriae ik, o

out put  engge ar. s RoASHRoR ; e (Al £38) at the
bott om of - t he chamber (?%?, %aé‘négﬁzltﬂ t[&ﬁ@e) %e??g%égb%g %@%ﬁ;@gr%f in

whi ch t hecomppisesitabithe wpper taid dier6Sal 1448t RIfeCHfimaly s Gt 1a5!f6ri Nt O
product gases but only serve to vaporise the liquid waste. Thu he liquid
wast e i nl eelleae primaply praduee gasesnipomutie pabiessing of wasieaThe ppepbas m
torches (4%1“ n Cpar.tic | ar, the output:end thereof j and the top end of the
wast e col GfntPg BE9 e@ﬁlﬁ%ﬁ‘i}éﬁhﬁm@m crEpgisss dbe Isatds airJopk arvengeireht (30),f i r st

~ enbodi ment, .the |jquid waste i .(33Q) jated with a pl torch
reans i n oGRS profbing Riioeath it raketly gea e ranes ssoal vinghe 17

NOV 2004 airlock arrangement (30) up to about the level of the primary gas outlet (50). A

level sensor detects when the level of waste drops sufficiently (as a result of
processing in the chamber (10)) to enable another batch of waste to be fed to
the processing chamber (10) via the loading chamber (36). '

One or a plura]ity of plasma torches (40) at the lower end of the proéessing
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 s&itabiy sealed sleeves, which facilitates replacing or sérvicing of the
torches (40). The forches (40) generate hot gases that aré 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, tﬁe
plumes from the torches (40) heat the bc;ttom 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 plumes, having an average temperature of about




WO 01/9278.1 PCT/ B, 0O.00466 -18 O her. arrangenents, however, are al sé' 7 NOV 2004
‘possi bl e. 'For exanple, referring to Figure 6, the secondary plasna torch
(48) and =the liquid inlet (330) nay be positioned within: the processing
chanmber (10) such that the hot gas jet produced by the plasma torch (48)
and the |igui \ste provided by the inlet (330) are dire and focused

t owar ds th‘gasog?rigggone (360) within the chanmber (10). In ]Eﬁ@%é%é ; the
secondary plasnma torch (48) and liquid;inlet (330) are preferably
co-planar, their common plane being perpendi.cul ar or at any suitable angle
wi t h respetfOt°e tfbﬁébumag%ﬂcaﬁ@ heaiBpmanating dcan ete dbrchry (@@)sasaadsocat i on
wi thin the= chanper (10), internediate the primary. plasma torches (40) and
the upper #ERengF theneolyaiit af wiasismanddbys al tempesature grastient o e uppnithes a
plurality of secondary.pla rches (48) and/or a plurality of ligwd
Phlets (SIPPCOSHGE altBa (e HA o§hses MkaeiPd ot the Heluma et hempidtint o ray

be coupled_to 0 _provide one of nore hi rature zone (360)
servi ced bﬁfpgg’ ¢ é%@@g?%i‘?@ B _@?ﬂﬁﬁﬁ'@%ﬁ@bf%cgnﬁ Sl%éc%ﬁm e
l'iquid-inl r_?cuﬁ% : z QL . & o ' .need to
ensure tha‘t?‘? ta i%%lg%@ﬁgﬁ%{%’ﬁ:@iwhﬁtg?ﬁ#@%pgﬁf‘g‘%{@uﬁgﬁg%&P%%&%ﬁ)ghfgwgof, t he
pl'asma t or gingst (GAB) arkl Yo A9iid el484 h&thad ndi ng
hi-gh tenperat ur((es §z%nes (360)??%? a %@%R%f‘ﬁ?gﬁh%&n%g%%ﬁég%@ﬁme
conpl ete camd/er slagn(38Y, which ing lpéﬁbﬂﬁaﬂyﬂfrcﬁdnﬁﬁdo@l?{tcbﬂp@t@& REEROIBN Y
liquid inlets %330). As Wth the first enbodinment, Tiquid and particulate
matt er col emd pEthe chamslar(i0) via(@f) of more seseivviey (6080) is re-channeled into .
the chanber (10) via a shared or separate-liquid waste inlet (330). To
assist the feeding of particulate matter, a suitable Iiquid nay be provided

to the reservoir (85) to act as a carrier. 1 7 NOV 20D4 -wo one-~ss
PCT/1 LDI /00466 -19-- Wi le the device for processing |liquid waste accordi ng

to the pre . L vendtd “erl i ' i : Qdi ment s
ther cof | aPRskiE A (70 ook 830 bRVl of PEpripy GV RS A R BT e
wast e conv > tHed ¢l L h&6. p ' [ i's
readily reﬁ%ﬁﬁ ?ﬁ)l }éﬁ%ﬁ 1:%}% ggtcr?%bn%grj@égpsg’i g{g% idn&gdpjlhgﬁ%dgs@g%ﬁgoﬁjd
wast e convergMris waste, istol useful HaxerswhsdsCOOMEHL efos exhpldier nore, it is
al so clear that the device of the present invention may al so be

i ncorporated or indeed retrofitted into a plasma torch based converter

dealing with liquid waste only. a Wiile in the foregoing description
describes in detail only a few specific enbodi ments of the invention, i

112 S PR P Sl B
horei n ai scPangcted I bt (BT P PR BRGaTR third phYSCLRERHRD v o

conpri si ng:droplets (including pitch), as well as any undesired gases (such as HCL; H;S,

t
t

HF, for example) from the product gas stream leaving the chamber (10) via
outlet (50). Particulate matter may include organic and inorganic con‘lponents.
Piich may be contained in the gas stream leaving outlet (50) in gas or liquid
form. Scrubbers ca:pable of performing such tasks are well known in the art and
do not require to be further elaborated upon herein. The scrubber (80)‘ 18
operatively connected downstream thereof td a suitable gas processing means
(90) such as a gas turbine power plant or a mannfactm‘ing plant, for example,
for _economica]ly utilising the cleaned product gases, typically comprising at
this stage Hy, CO, CH, CO, and N, The scrubber (80) further comprises a
. _reservoir (85) for collecting particulate matter, pitch an& liquid matter removed




(a) a waste caqnverting chamber adapted for accommodating a col um oft Mgflez,oﬁ’*
(b). at least one first plasma torch rmmeans for generating a hot gas jet at

an out put end thereof and for directing said jet towards a bottom

| ongi tudi nal part of the chanber; (c) at |east one gas outlet nmeans at an
upper | ongi Lngl part of the chanber, (d) waste input neans associ ated

Wit h.sai dwlép%%rﬁkgart of sai d chamber for introducing solid/H¥¥8#naste into
sai d chanber; and characterized in further conprising: 1 7 NOV 2Dp4 (e) at

| east one liquid waste inlet for pr ovi'th ng liquid comunication between

 sai d chanfiem dbel gasspppiuetotyl tiguscnibbet eSudlkighriéulb@AsiatRAardd Hugh i Nl et

being longitudinally disposed.internediate said at |east one first plasm
tor ch neaBwiighdinshiding®itch) requite frathes probessag) asavill be desditied Béreis

- associ at eg with at |east one pllasma torch means such that during operation
of said dBshoFe liquid waste flowing fromthe inlet into said chamber is
directed at a high tenperature zone provided by the at |east one plasma
torch means that is associated with said at |east one liquid inlet. 2. An
apparatus according to claim1, wherein said at |east one plasma torch
means that is associated with said at least one liquid inlet conprises a
cor r espon®iefigtrial: oo e m HTSh A us
according to cl gi m Z?Wﬁergiﬁﬁgsgg?(}ﬁéét eaﬁsltBBg%relé?i qui ?jifr% e%% sard at

| east onetiedende fbrasmeessing liqikionastd] erbrale desighited A (200)J cEHPHRBE 1 N
comruni cation with said cha%rbcelr. 112%31/ sﬁeln)%o anﬁ '(’.ﬂ( De -

a liqud feed system (220) having at least one inlet (230) to the processing
chamber (10) operatively comnected to a liquid waste reservoir (240) via |
suitable pump means (not shown). The liquid feed system {220) may comprise

. a pl}r.raiity of reservoirs (240), each independently providing ﬁqﬁid waste to the
chamber (10) via one or more inlets (230) ass;ociated with each reservoir (240).

Mudtiple TeSErvoirs (240) may be reﬁuiréd, for example, when dealing with a

- range of liquid waste, including some liquids which may be explosive when
brought together, and are thus are fed separately (and possibly at different

. times) to the chamber (10). The position of the inlet (230) within the
processing chamber (10) is an important parameter, and injection of liquid
waste into the chamber must be avoided at locations between the output end of
the plasma torches (40) and the liqnid material (38) at -the bottc;m of ﬁe
chamber, and at the upper end of the chamber (10) in which the temperatures
“are not sufficient to process the waste into product gases but only serve to
vaporise the liquid waste. Rather, the liquid waste inlet (230) is posiﬁonéd :
longitudinally intermediate the plasma torches (40) and the top end of the
waste column (35), preferably_ close to at least the output ends of the plasma
torches (40). In particular, the liquid waste inlet (230) is disposed within the
chamber (10) such that liquid waste flowing from the inlet (230) futo the
'chami)@r (10) is directed at a high '-;temperarure zone (260) of waste columm
(35), and the liquid waste inlet (230} is typically associated with a plasma torch




.. 4. An apparatus according to claim2, wherein said at |east one quL?d”UV 2004 |
“inllet and said one second plasma torch nmeans are | ocated within said ‘ '

chamber. 5. An apparatus according to claim4, wherein said at |east one
liquid inlet and said at |east one plasma torch nmeans are coplanar. 6. An

apparatus R¢§e;#hfig to claim5, wherein a centerline of é%kﬂ%ﬁ%%gd pl asma
“torch means i s conprised on a plane substantially perpendicurar to a )

longi tudi nal axis of .said chanber. 7. Ay apparatus according to claiml,
-wherein said at | east one plasna torch neans that is associated with said
.~ ab | east omeeansquile i hight temparatireagonen&4) saimprises s& piffisientlyohigh means.
~ 8. An apparatus according to.claim7, wherein the center of said at |east
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said predeterm ned angle is |es$ than about 90. paratus as cl ai ned
in claim 1,withir eipredeiictninesl areangiose 1 ans dbave\al 1820 4ne csithespamary ai r

| ock means conprising a | oadi ng chanber for isolating a predeterm ned
_quantity ofplasma taeches ($8)uBrafermbly, dnbrefarrinigs dFegnks Lanmd Shaldéiquadid . f rom
fan outside of Said chaﬁ) r.. 11, An apparatus according to claim210, wheréin
'sai d wast e WAt sk 3103r tihedisperpd | abevesup t plaseadi 1oFelr M. orwithinsa f or -
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- profile from the plasma torch (40) at the height of the location of the liquid
Wasté inlet (230) such as to provide sufficiently high temperaiure to process the
hiquid waste. Typically, said predetermined arc is about £30°from a centerline
of said at least one plasma torch (40). Of course, if the liquid inlet (230) is
located too high above the plasma torch (40), or beyond arc (290), the
temperature of the zone into which the liquid waste is fed into the chamber (10)
may not be sufficient for the liquid waste to be fully converted, and is instead
vaporised or partially vaporised and removed from the chamber (10) via outlet
(50). If there are a piurality of liquid waste inlets (230), each one thereof
should be directed towards a high temperatire zone provided by the same, or
alternatively different, primary plasiua torches (40):. |

In this embodiment, liquid and particulate matter collected in reservoir (85)
from scrubber (80) is re-channeled into the chamber (10} via a shared or
alterilatively separate hquid waste inlet (230). To assist the feeding of




col I'ection means for collecting nolten pr oducts duri ng operation of1ga'?'%IV 2064
“apparatus. 13. An apparatus according to claim 12, further conprising at

| east one outlet port for delivering nolten products fromsaid collection

~ means to an outside of said apparatus. 14. An apparatus according to claim
1, wherei nmg | east one gas outlet neans.is operati ‘ﬁ@{rﬁeﬁﬁﬁ‘{%@m ed to a
scrubber neans %or renovi ng at | east one of particulate nmatter Irquid
mat.t er or unwanted gases entrai ned W th,product gas stream | eaving said
chanber via said at | east one gas outlet neans. 15. An gfarat us according

to clai m 1ihe whamben (5Q) t¢ depcibdert anbagls teoppiaieeszene EXevis thaterapsd f or
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wherein said waste accomrmodat ed in said chanber conprises liquid waste. 20.
An appar at Umtaas getd) generated tyi the torchies(40)) intai thelliqpud disvhatge muefithes -at
‘| east one of volatile liguid waste or organic liquid waste. .
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ca] ca cal €2 which contact with this part of the waste column (35) could substantlaﬂy
reduce the temperatore around the inlet (330) such that at least some of the

liquid waste could vaporise rather than be converted by the plasma sorch (48).
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10q 100%1@Rse Jor HbEessing Hquidadty; gty design@dat (300), comprises a
liquid feed system (320) having at least one inlet (330) to the processing
chamber operatively connected to at least one liquid waste reservoir (340)-via ]
 suitable pump means (not shown). As with the first embodiment, the liquid :
feed system (320) may comprse a plurality of ireservoirs "(340), each
inciependenﬂy‘pmviding hquid waste to the chamber (10) via one or more
inlets (330) associated with each reservoir (340). As before, multiple rese;rvoirs ;
may be required, for example; when dealing with a range of liquid waste,
- including some liquids which may be explosive when brought togetber, and are
thus are fed separately (and possibly at different times) to the chamber (10).
The position of the inlet (330) within the processing chamber (10) is an
important parameter, and mjection of liquid waste into the chamber mmst be
avoided at locations between the output ends of the plasma torches (40) and
the liquid material (38) at the bottom of the chamber (10), and at the upper end
of the chamber (10) in which the temperatures are not sufficient to process the
liquid waste into product gases but orily serve to Vaﬁoﬁse the lignid waste.
Thus the liquid waste inlet (330). is positioned longitudinally intermediate the
-plasma torches (40) (in particular the output end thereof) and the top end of the
waste colurnn (35) (in particular the gas outlets (50)).

As with the first embodiment, the liquid waste inlet (330) is associated with 2.
plasma torch means in order that liquid waste flowing from the inlet (330) into
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: (330) are preferably co-planar, their common plane being perpendicular or at
any surtable angle with respect to Jongitudinat axis (18), and located at any .
desired location mthm tb.e; chamber (10), intgpnediate the primary- plasma
torches (40) and the upper end of the waste colmn (35). If the chamber (i 0)
comprises a plﬁralil‘y of éecondary plasma torches (48) and/or a plurality of

liquid inlets (330), any desired numerical combination of these two components

may be coupled together to provide one or Inoré high temperature zone (360)
serviced by one or more secondary plasma torches (48) and one or more liquid
inlets (330), as needed. Of course, any such coupling would need to ensure
that, taking consideration of the longitudinal location thereof, tht; plasma
torches -(48) provide sufficient energy tc maintain the cormresponding high
temperatare zones (360) at a sufficiently high temperature to ensure complete

conversion of the liqnid waste provided by the corresponding liquid inlets:
(330).

As with the first embodiment, liquid and particulate matter collected in
reservoir (85) from scrubber (80) is re-channeled into the chamber (10) via a
shared or separate liquid waste inlet (330). To assist the feeding of particulate
matter a suitable liquid may be prcmded to the reservorr (85) to act as a

camer
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- waste converters. Furthermore, it is also clear that the device of the present

invention may also be incorporated or indeed retrofitted into a plasma torch

based converter dealing with liquid waste only.

While in the foregoing description describes in detail only a few specific
embodiments of the invention, it will be imderstood 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

mvention herein disclosed.
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(a) a waste converting chamber adapted for accommodating a column of

waste;

(b) at least one first plasma torch means for generating a hot gas jet at an

output end thereof and for directing said jet towards a bottom

longitudinal part of the chamber;

(c) at least one gas outlet means at an upper longitudinal part of the

chamber,

(d) waste input means associated with said upper part of said chamber for

introducing solid/mixed waste into said chamber;

and characterized in further comprising:-

(e) at least one liquid waste inlet for providing liquid communication
between said chamber and a suppiy of liguid waste, said at least one
liquid inlet being 10ngitudinally disposed intermediate said at least one
first plasma torch means and said waste input means, wherein said
liguid inlet is associated with at least one plasma torch means such that
during operation of said device liquid waste flowing from the inlet into
said chamber is directed at a high temperature zone provided by the at

least one plasma torch means that is associated with said at least one

liquid inlet.

An apparatus according to claim 1, wherein said at least one plasma

torch means that is associated with said at least one liguid inlet comprises

a corresponding at least one second plasma torch means.

An appai‘atus according to claim 2, wherein said at least one liquid inlet
and said at least one second plasma, torch means are disposed in a mixing

chamber in communication with said chamber. -
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6.

An apparatus according to claim 5, wherein a centerline of said second

plasma torch means is comprised on a plane substantially perpendicular to

a longitudinal axis of said chamber.

An apparatus according to claim 1, wherein said at least one plasma

torch means that is associated with said at least one liquid inlet is at least

one of said first plasma torch means.

~ An apparatus according to ciaim 7, wherein the center of said at least
one liquid inlet is located on a first imaginary plane that includes a
longitudinal axis of the said processing chamber, and Whereiﬁ the center of
the output end of said at least one first plasma torch is located on a second
imaginary plane that includes said longitudinal axis, wherein said first
lmaginary plane is at a predetermined angle with respect to said second
imaginary plane, and wherein said centre of said liquid inlet is loéated

above said center of said first plasma torch means with respect to said

Jongitudinal axis.

- An apparatus according to claim 8, wherein said predetermined angle is

‘less than about +90°.

10. An apparatus as claimed in claim 1, wherein said waste input means

11. An apparatus according to claim 10, wherein said waste input means

comprises an air lock means comprising a loading chamber for isolating a

predetermined quantity of said waste sequentially from an inside of said

chamber and from an outside of said chamber.

further comprises suitable disinfection means for selectively delivering a
quantity of suitable disinfectant to at least an outer portion of said air lock

means.
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means.

15. An apparatus according to claim 14, wherein said scrubber means
comprises a reservoir means for collecting at least one of said particulate

matter or liquid matter removed by said scrubber.

16. An apparatus according to claim 15, wherein said reservoir means is
operatively connected to said at least one liquid waste inlet means for
redirecting any one of said particulate matter or said liquid matter in said

reservoir means to said chamber.

17.  An apparatus according to any one of claims 1 to 16, wherein said waste

accommodated in said chamber comprises solid waste.

18. An apparatus according to claim 17, wherein said waste fo be

accommodated in said chamber further comprises liquid waste.

19.  An apparatus according to any one of claims 1 to 16 wherein said waste

accommodated in said chamber comprises liquid waste.

20. An apparatus according to claim 1, wherein said liquid waste comprises

at least one of volatile liquid waste or organic liquid waste.




