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present invention relates to an apparatus for sorting
of waste according to its chem cal conposition. In
particular, the present intention is directed toward
provi ding a system conprising the apparatus, which
insures that the amount of chlorine containing
conponents introduced into a plant or apparatus for
the conversion (including the processing, treatnent or
di sposal ) of waste does not exceed a predeterm ned
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comonl y encountered in the operatlon of such pl ants
is that of mnimzing the production and em ssion of
chlorine containing conpounds resulting fromthe
pl asma treatnment of the waste. Waste, particularly
muni ci pal solid waste (MSW, typically conprises a
Fisld ot edinv@tidt3)5/ 090040 PCT/ 1 L2005/ 000310 -2 solid
wast e which often contains unpredictable | evels of

T RIEEREINRRALIBh RER%es to an apparatus for sorting of waste according

based

to its chemical composition. In particular, the present invention is directed
toward providing a system, comiarising the apparatus, which insures that
the amount of chlorine containing components introduced into a plant or
apparatus for the conversion (including the processing, treatment or

disposal) of waste does not exceed a predetermined value.

Background of the Invention

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.

One problem commonly encountered in the operation of such plants is that
of minimizing the production and emission of chlorine containing
compounds resulting from the plasma treatment of the waste. Waste,

particularly municipal solid waste (MSW), typically comprises a mixture of



materials, for exanple, PVC pipes, plastic containers,
etc. If too large an anount of such nmaterials is
wWe@ses®ed at any one tinme in the processing PCHIE2005/000310
then the |l evel of em ssion of pollutants containing
chlorine may exceed safety and/or legal limts,
requiring the plant to be sBat down tenporarily or
alternatively upgradi ng the gas cl eaning system thus
solid veasse mipichh eften sonlinopepedicgabladdyds of nhlesimetvhigihing
the plant. Further, high |evels of
mifeoiald) dor @Rbmiphd, NV OBYiQES, 18 sti@ Yoretatiers,aie TN8sddr@e an
the equipnent of the plant, requiring nore frequent
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the chem cal processes that take place during the
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conposition aof the ste before it is fed into the
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tenporarily, batches of waste having excessively high
temperards ebralssrnativelys upgrading vhel grescleaninggamsfent, othus
determ ning the percentage by weight of noisture
inoeesingetdhei cosh df uiperatidre mindlor iSestn@8, F6the plaghitr Eatddr,
to an apparatus and nethod for neasuring the
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the processing procedure.

Accordingly, it would be advantageous in such plants to monitor the
composition of the waste before it is fed into the plant, and to remove from
processing, at least temporarily, batches of waste having excessively high

chlorine content.

US 8,794,843 relates to a gauge for determining the percentage by weight of
moisture contained in a bulk material. US 4,028,267 is directed to an
apparatus and method for measuring the concentration of iron in iron ore,
by exposing the material to a neutron source. JP 10258428, JP 2002137224,
JP 2000126649 and JP 06210632 describe various means for separating or

sorting plastics from other material, none of which means makes use of a



neutron generator. US 4,702,379 and US 4, 830, 193,
relate to a plant specifically for sorting discrete
w@r@smes0ad gold ore which is irradi ated whil e PCT/IL2005/000310
descendi ng through rotating cylinders in a continuous
process. However, none of these references provides a
solution to or in fact even3-addresses the probl ens
relating to determ ning the content of chorine-
neyron mengraten eUSaksT028 Rasnd, USars 830l 98, | seldter t6 he plant
pur pose of renoving such waste from subsequent
spedtieslly figr sartiagplisge® pReshobase brp vaGes St M8t A8 while
i f the amount of chlorine exceeds a predeternined
déatdidling thioGigh Ii‘@tra@fn%rc’f‘ihﬁﬂel%' 1H‘a0(fonu?1%09§ g?&ﬂgs i nvention
to provide an apparatus for determning the |evel of
chlorine-containing materials in batches of waste
prior to feeding then1into a plasna wast e converting
and a sten1 or tlng ngd proceSS|ng
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rqsgesy the neoblams selatimg prr detstminings boé montentppbwhdene-
such an apparatus and systemthat may be incorporated
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i nvention to provide such an apparatus and

It is therefore an aim of the present invention to provide an apparatus for
determining the level of chlorine-containing materials in batches of waste
prior to feeding them into a plasma waste converting plant, and a system for
separating and processing waste that contains a quantity of chorine-

containing material that exceeds a predetermined threshold value.

It is another aim of the present invention to provide such an apparatus and
system that may be incorporated into a municipal solid waste processing

apparatus.

It is another aim of the present invention to provide such an apparatus and
system that is relatively simble mechanically and thus economic to

incorporate into a processing plant design.



systemthat is incorporated as an integral part of a
pl asma-torch based type waste converter. It is also
w@poogiopoad t he present invention to provide sur¢iI/arz005/000310
apparatus and systemthat is readily retrofittable
with respect to at |east sonme existing plasma-torch
based waste converters and4other systens for thernal
treatnment of waste such as incinerators. Further
pur poses and advantages of this invention will appear
as the description proceeds. Summary of the Invention
Tt T s oiHAY @Rk SMthieSreédi® Ghathtivin 1@ previlei saichsor appratus and
machi ne for sorting waste matter according to the
e 9 1<SREGh LG it GRlal MashabtdMebased type
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inlet that provides waste nmatter to a wei ghing
VATGIPRYe St af erably until a preset linmit is reached.
Then, this control volume of waste is introduced into
a pulsed neutron material analyzer that is optim zed
for the deternmination of chlorine content in the
Ttdemisooin v fehe Aressnt inTentioarts rrgeklesdich arpappaTatus and
t hen deci des whether the | evel of chlorine in the
syperh e heo rik nehdilp ratrefittableatvitherespedietcont degst eopte existing
t hreshol d, and accordingly channels the waste into WD
pROPRB200 46, BET i ds0 0h 08840 andS other Gystned hfer tHermal

two channels. One of these channels accepts waste with
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Further purposes and advantages of this invention will appear as the

description proceeds.

Summary of the Invention

This invention is directed at a material sorting machine for sorting waste
matter according to the level ‘of specific chemicals, typically chlorine
detected therein. The machine comprises a waste matter inlet that provides
waste matter to a weighing module, preferably until a preset limit ish
reached. Then, this control volume of waste is introduced into a pulsed
neutron material analyzer that is optimized for the determination of
chlorine content in the control volume. A control means such as a computer
then decides whether the level of chlorine in the waste control volume is

above or below a preset threshold, and accordingly channels the waste into



The ot her channel stores the waste until, for exanple,
it may be mxed with other waste having a sufficient

wo oaoslogopgd of chorine content such that the oR€r/al2005/000310
proportion of chlorine is still below the threshold
val ue. The chlorine content is typically in the form
of chlorides, particularl y'I5VC. In a first aspect the
present invention provides an apparatus for the
@&y ¢4 AROtheT ob vk dhamaelsaOrecdoheba ghtmndls sicedpdrivesdte with
conposition and directing said bulk material into one
lov ¢hiorioe contentc fanieksdrtionridtdghé avaste peb@ssingeshamber.

criterion. The apparatus conprises: - a loading unit,
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external sources; - a weighing unit, adapted for
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bat ches and determ ning the
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determ ning the presence and anount of ~qne or nore

¢ gﬁ”?ﬁﬂié’n’incf&e farrapb phloridas. mestipalesl: PVCa di verter
gate, adapted to accept a batch of material from said

detector nmodule and to direct the batch into one of
the two or nore channels; and WD 2005/ 090040

IpCTitst 260 8¢t000 JkOsentGnvergticiopitoi ek e, afd@Rtedfok She sorting
control the activation and the timng of the

of bulk material according to its chemical composition and directing said
bulk material into one of two or more channels éccording to predetermined
criterion. The apparatus comprises:

- a loading unit, adapted to accept the bulk material from one or more
external sources;

— a weighing unit, adapted for accepting the bulk material from the
loading unit in batches and determining the weight of each of the
batches;

— a detector module, adapted for accepting a batch of the bulk material
from the weighing unit and determining the presence and amount of
one or more specified chem.ical elements in the batch;

— a diverter gate, adapted to accept a batch of material from said

detector module and to direct the batch into one of the two or more

channels; and



activation of the elenents of the apparatus and to
perform calculations and store data necessary for the
wop@satioan of the apparatus. The detector nodedEIED05/000310
the apparatus of the invention conprises elenents for
performng a neutron activation analysis technique to
determ ne the presence anfi“anount of the one or nore
specified chem cal elenents in the batch. The results
of teheordedllerirhdantied io anontned dbie wetivridenianiihe s obfhe
the channels the batch is to be directed. In
pr efegtiv el mbp dihee rflemehtst d Sppasparstwf 4hrk to perform
invention, the bulk material is waste, which is to be
| Nt rQRueashisNtada swast Batdl GfeeswhAg fok atlie Wperation of the
apparatus. Preferably the predetermned criteria is
mhet%ggﬂﬁg anount of the specified chemcal is |ess
than~or greater than a predeterm ned threshold val ue.
In the preferred enbodi nents the specified chenical
element is chlorine. In preferred enbodi nents of the
apparatus of the invention, the detector nodule
Thodgtactarsmodule ofdberanparpidisrofitbe 1PHEIHP cHalEses slfments
sui tabl e hydrogenous material, such as, for exanple
fobopeafarthipgl ay eehjonastivatioroasilygie oeghmare| (o2 desrodes the
-7 - an upper and a | ower opening to the casing that
ple@Bnhears® henluhy ef Yhe opeaethore speafied chymitodeiments in the

batch. The results of the determination are used to decide into which of the

channels the batch is to be directed.

In preferred embodiments of the apparatus of the invention, the bulk
material is waste, which is to be introduced into a waste processing plant or

apparatus.

Preferably the predetermined criteria is whether the amount of the specified
chemical is less than or greater than a predetermined threshold value. In

the preferred embodiments the specified chemical element is chlorine.

In preferred embodiments of the apparatus of the invention, the detector
module comprises:
a neutron moderator casing, made from a suitable hydrogenous

material, such as, for example borated polyethylene;



- an inner chanber whose shape and di nensions are
defined by the inner walls of the casing and the
waippsno@md | ower openi ngs; - a suitabl e neutr oPCT/IL2005/000310
generator for emtting neutrons to irradiate a batch
of bulk material in the inner chanber; and - a
sui tabl e spectronetric gam'rﬁ'det ector for detecting
gamma quanta. The emtted neutrons interact with
di f f @pHPek AR Maimehionening terther ¢asing hust cpr bduslaively
excited nuclei. The excited nuclei decay emtting
ganmmepenednirsseatdd lgi ddoes,ent energies that are
characteristic of the nuclei and the detector detects
the ganwBes|dBaider WildseShRYe A BHEd R0 AN IRBBHEE Dy the
their intensity as a function of their energy. In g
pr ef jpieleiel . 0of f the.
[ nveﬁ{rifegﬁi]aqt he Il}ggg‘&rmg%%wﬁ? g[B g?[\r/%{‘&laﬁ@err?&‘iﬁ%“eg&’ on one
end of m whi ch has funnel .nmounted on its other
end, gssucﬁ"’lbi11 %é%e,ut{%’oﬁe?%rtag T I SIS Bevirons tter iaadiple a
t he r .doqr either seals the upper opening or, the
f unn ‘fﬂgﬁﬁﬂﬁﬁ%a"aﬁ‘?ﬁl@ 1B 58e inngy chambsgj and | n passage of
the batches of bulk material fromthe weighing unit
i nt o2t pleitablanepedthembizic. JARIRQ0B4RORP4Gor detecting gamma
PCT/ 1 L2005/ 000310 -8 In preferred enbodi nents of the
appaqwdnta. of the invention, the neutron generator is
a portable DT pul sed neutron generator; the energy of
the emtted neutrons is either 2.5Mev or 14.0Mev; the
period of tinme of the

The emitted neutrons interact with different nuclei within the material thus
producing excited nuclei. The exqited nuclei decay emitting gamma quanta
of different energies that are characteristic of the nuclei and the detector
detects the gamma quanta emitted by the nuclei and measures their

intensity as a function of their energy.

In a preferred embodiment of the apparatus of the invention, the upper door
is pivotally mounted on one end of an arm which has a funnel mounted on
its other end, such that, upon rotation of the arm, alternately the upper door
either seals the upper opening or the funnel is moved into position to assist
in passage of the batches of bulk material from the weighing unit into the

inner chamber.



pul ses are on the order of several seconds, preferably
on the order of 10 seconds; and the spectronetric
wWQ@a0mmomed ect or is chosen fromthe group conpPCHIIRGO5/000310
Nal (T1) and Csl(TlI)-scintillation detectors. In
anot her aspect, the inventign provi des a systemfor
processi ng waste. The syst®em conprises the sorting
apparatus of the invention and further conprises: - a
Inayeterprd erberimgensisanit ther anpspatust elsthe inyvepdione the neutron
receiving bin, into which waste froma plurality of
gepeat@sid 8 pomableaDly padilsededeutasmigeneptor;athependrgy oof the
the sorting apparatus and eventual processing by the
WASke RABERBSINGitREARISNEY appAl NS, tianderiod o Withabdfethe
transport systemfor transporting waste fromthe bin
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apparatus to the waste processing plant or apparatus
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the waste into s tially equal-vol une batches, the
CeRRLRES E\‘?&ﬁ%ﬁng%@&ﬁgﬁ%ﬂ @etf}ﬁté’r%lrmunt of
chlorine present in each of the batches, and the

third function being to feed each of the batches of
waste into one of two channels according to the

Ineasthezdspatiytite ofventibopirodesTneysism fof prévesiMie waste. The
2005/ 090040 PCT/ | L2005/ 000310 -9 system of the

siygeaNtdoaiprisds UtlRs sbihg t4ipaaamidntf GheCldv@hitidg and further
containing conpounds Introduced into the plant or

C@g@ﬁsgg:us for the conversion of

a waste processing plant or apparatus;
a waste receiving bin, into which waste from a plurality of sources is
initially dumped, awaiting transport to the sorting apparatus and
eventual processing by the waste processing plant or apparatus; and

- a suitable transport system for transporting waste from the bin to the
sorting apparatus and from the sorting apparatus to the waste

processing plant or apparatus or to some other location.

The sorting apparatus has three functions: the first function being to divide
the waste into substantially equal-volume batches, the second function
being to measure the amount of chlorine present in each of the batches, and
the third function being to feed eéch of the batches of waste into one of two

channels according to the measured amount of chlorine. The use of the



wast e does not exceed a predeterm ned value. In the

preferred enbodi nent of the systemof the invention,
wob@sedwgo i f the anount of chlorine in a batchCT/H.2005/000310

bel ow a predeterm ned threshold, the batch is

accepted and diverted to the first of the two

channel s; wherein the batch®-of waste is transported

to the processing plant, to be processed therein in

syhtennof nhle imentEon inkutdsetlatothnt anfouabldriiering @hoaiting

a predetermned threshold, the batch is rejected and

cdimpeth s iholheds 888 NtheOhlanl ort g\ﬁga&ﬁmww $he BnB&sion of
di sposed of in a manner sel ecte romthe group

v@a%m@abég;jﬂ%aetxtgﬁgiségg&mmnea% s: - option 1, the

rejecte waste, 1 n the second channel, are
stored, and eventually di sposed of by not being
admtted to the waste processing plant or apparatus;

- tiop 2,. the rejected batches of waste, in the
Tad pmae@ﬁ%ﬁ@n@nb@inj@nt ﬁ? Koo avstam; drihe Aaysntiary vz eim if the
dealt with at a later tine; - option 3, the rejected
apetuaived chiorgesinen batchlie belowon gredesemained tbresheidithe datch
to the bin, to be re-mxed with other waste, and sent

1% hrapddd hhé dSartedtp dyepfirsatofishagad rRhadhdsy whegdiedhe batch
bat ches of waste, according to option 1, can be
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muni ci pal solid waste landfills. In a WO 2005/ 090040
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threshold, the batch is rejected and diverted to the second of the two
channels, to be disposed of in a manner selected from the group comprising
the following options:
option 1, the rejected batches of waste, in the second channel, are
stored, and eventually disposed of by not being admitted to the waste
processing plant or apparatus;
- option 2, the rejected batches of waste, in the second channel, are
placed in temporary storage, and dealt with at a later time;
- option 3, the rejected batches of waste in the second channel are

returned to the bin, to be re-mixed with other waste, and sent

through the sorting apparatus again.

The rejected batches of waste, according to option 1, can be disposed of at

specially designated sites such as municipal solid waste landfills. In a



according to option 2, is assigned an identification
nunbed by the control wunit, which al so contains data
wo egangiomy t he anount of chlorine in each of PEEIL2005/000310
batches and the flow rate of waste through the
processing plant. Thus, at any given tinme, the anount
of chlorine present in théOmaste that is being
processed by the processing plant is known.
profdidd enBblimersuiftthblsesteansacs ofithe rijecigdsbaddpdsee! whste,
t he plant nonitor the gaseous chlorine conpounds

ac@&‘d‘iﬁ gﬁohhze iR ABionaf Gnpidextifieatibn utishical by the rceatrol
ti aS| to the controller. Thus the controller can

ur%? xg}ﬁllcﬁt SLITNS \t(\ﬁ%eagt%r Lr&RY tHb \é‘i‘ﬁbdﬂtr@’ cHIf8nd &y @hch of

Re “¢on n|ng n133|on I's suff |C|ently low to

perm.t one the r ect,e b

e disiersciich e T08 B0 ohPOHUBRE T RS %%o"c@% BIEPE Thus,
some enbodi nents the I‘%J ect ed batc es wa %

ateogiengime thetameiuy of sh rmfetﬁrteﬁ%} e‘?ﬂa%? hot s hlee
on a turntable type arrangenent such that the
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t aldidiaBhRe plarRiohisdmtHehensamud chinrihe compoands emitted
chlorine through the plant at any given tinme. Any one
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some embodiments the rejected batches of waste, according to option 2, are
further sorted or arranged on a turntable type arrangement such that the
controller can select, access, and dispatch to the processing plant the
particular batch that is the most suitable to maintain the maximum flow
rate of chlorine through the plant at any given time. Any one or all of the
options 1 to 3 can be operational at any given time, and the controller may

switch from one option to another, according to need.

In the preferred embodiments of the system of the invention, the waste
processing plant or apparatus process the waste by using a thermal
treatment process. The thermal treatment process can comprise the use of

one or more plasma torches.



-11 In a further aspect there is provided a nethod for
operating the systemof the invention. The nethod

w@enpiP®es t he steps of: - dunpi ng waste from BCT/IL2005/000310

plurality of sources into the waste receiving bin; -
transporting at |least part,_ of the waste fromthe waste
receiving bin to the | oa&iln'g unit of the sorting
apparatus; - loading at |east part of the transported
waste into the loading unit; - transferring at | east
part of the waste in the |loading unit to the weighing
InURifiither akpgpitherd samsieedof medlsed fdrmprsreting whe givkieg of
unit when a predeterm ned anount of waste (referred
thbQndshtion. MhkGhetholl corplireps tiasstepndfer ed t he wei ghi ng
unit;. - transferring the batch of waste to the
det - fror ' 8¢ snipf tHh@aget esebbiin
mdaﬁtér?ﬁlflgggﬁt\%afﬁ%gaﬁ? ﬁjgaggsﬁwg%ﬂgener ator to &
irradiate the batch of waste in the detector nodul e,
t hus " ®reating excited nuclei in at |east sone of the

nol ecul es of th terial, of ich the batch of . :
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measure the quantity and energy of the gamma quanta
em tthedoasiing naitofdhe sertigcarnaratusyj recti ng t he batch
through a diverter gate to one of two or nore ., .
charinsdisg a@ibehst part of the transported waste into the loading unit;

transferring at least part of the waste in the loading unit to the

weighing unit;

- stopping transfer of waste into the weighing unit when a
predetermined amount of waste (referred to as a "batch" of waste) has
entered the weighing unit;

- transferring the batch of waste to the detector module;

. sealing the doors of the detector module;

- activating the neutron generator to irradiate the batch of waste in the
detector module, thus creating excited nuclei in at least some of the
molecules of the material of which the batch of waste is comprised,;

- activating the gamma detector to measure the quantity and energy of

the gamma quanta emitted by the excited nuclei;

directing the batch through a diverter gate to one of two or more

channels; and
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of the above steps until no nore waste remains in the
wOo e@sioviomy bin or the processing of the waste PUBIL20&5/000310

suspended for sone other reason. The sel ection of

whi ch one of the two or nore channels to which the

batch is directed is depeﬁ%ent on the results of the

nmeasur enent of the quantity and. energy of the gamm

quarrereatidng adf oft the g?@éfﬁ F6¢Rs WRbBO AP Rtet ismates in the

waste processing chanber of the waste processing

pl anteceivireppar at tise pfosesingdbfche whgetmpstobe spspended for

channels leads to either a tenporary storage area,

backsong: othide ravashe receiving bin, or to a disposal

area that is not a part of the waste processing plant

or apparatus. In preferred enbodi nents of the nethod

of the invention, a controller is wused to control the
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description of preferred enbodi nents thereof, with
preekssieg chambet hbtheappsiededcassing mgst OMEPPHFSRH FHgawnd of
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the two or more channels leads to either a temporary storage area, back to
the waste receiving bin, or to a disposal area that is not a part of the waste

processing plant or apparatus.

In preferred embodiments of the method of the invention, a controller is
used to control the activation and the timing of the activation of the
elements of the system, to perform calculations, and to store data necessary

for the system's operation.

All the above and other characteristics and advantages of the invention will
be further understood through the following illustrative and non-limitative
description of preferred embodiments thereof, with reference to the

appended drawings.



Brief Description of the Drawings - Figure 1 shows

schematically the general |ayout and main el enents of
w@200sppiog@al waste pl asma processi ng appar at us PET/A12005/000310

prior art; - Figure 2 shows schematically the genera

| ayout of a preferred enbodinent of the system of the

present invention in conj'l}ﬁ’c‘ti on wwth a typical waste

pl asma processi ng apparatus; - Figure 3 shows
BidehBeatri ofi the eawingsenbodi nent of the apparat us

of the present invention; and - Fig. 4 shows a typica
. SPRENE Wnshshewchembbiealipthmgeresgolaseupindastia clemerisi ofla

containing 1% chlorine. Detailed Description of

Pf;%ﬁc%ﬁ %@t@ﬁﬁ@ﬁiarﬁ!%éssi gk atuswishe peionaer t i ng

apparatus" herein includes any apparatus adapted for

. &ﬂ%—tﬁlgg' by tsh&ﬁs‘t 'S&Q%I%%Fé&glgs $hé ggéi{ergi SRYShNDfOfa afeferred

materi al s, ng nuni ci pal solid waste

(MSW,. i ndu i al wast I ' -
T S AN S S G b
(ETS), and of her types. of waste, in particular by
misapienl grashe RlasEna PROSSYSREN PP AR Shr esent i nventi on
relates to an apparatus for determning the,chem ca

- cBigueat3 sownsthenajitsdlypr prefeed anbodiprt ph the ppRaratus
based processing plant. This apparatus is the
pof theirpabertdnpangod; sofd a sorting systemthat is
particularly adapted for ensuring that the anount of

- Cg%?ré. Bfowd ﬁpﬂgg)%ah Yspbdiri) 050 TNO4Bmma response of waste
PCT/1 L2005/ 000310

material containing 1% chlorine.

Detailed Description of Preferred Embodiments

The term "waste converting apparatus” herein includes any apparatus
adapted for thermally treating, processing or disposing of any waste
materials, including municipal solid waste (MSW), industrial waste [IW],
medical waste [MW], radioactive waste [RW], effluent treatment sludge
(ETS), and other types of waste, in particular by means of plasma

treatment.

The present invention relates to an apparatus for determining the chemical
content of waste to be processed in a plasma torch based processing plant.
This apparatus is the principal component of a sorting system that is

particularly adapted for ensuring that the amount of chlorine, typically in



-14 the formof chlorine containing materials, which
is being processed by the plant at any given tinme, is
whedtsnom4pr edet erm ned threshold. Referring toPE/gLeoes/000310
1, a typical plasnma waste processing converting
apparatus or plant, designated by the nuneral (100),
conprises a shaft fur nace - processi ng chanber (10).
ypically, a solid and/or m xed waste feeding system
%2 dprip i rcbdpring coptatunamatesialp pericle At befg beocesmdiisr the
élO) via a waste inlet nmeans conprising an air |ock
antarigeregivel 8@)e, iThelowas predetaedned tlseshelh ( 20) may
conpri se any suitable conveyor neans or the like, and
may further conprise a shredder for breaking up the
waste into smaller pieces. The air |ock arrangenent

. C 1 S . .
ST TRACE, 40 80881 YOG (e Al e

e@g PREE- oerFan\é,a Idgﬁglé?ée%‘zi)y ltilg 41)1u1§<rareal p{l@(gf, lrc;%%is%ast ae shaft

ves opefated e rical I'y, pnetnat

hydraulically.to en a close jndependently as

f‘rﬁérha[fle rBdPr f%Fﬁ%}?g%r ?ﬁpo gﬁl’ﬁﬁi@"h% 65&9 o Barashwaste
(39) funnels typically solid and/or m xed waste from
feqfang sxsiemy (XY srEpipcs) waste gtithe urpatiend «fthatsban(es)(10)
when the upper valve (32) is open, and the | ower
Wahweasta et mepns tompristgeth piododk arrangdment (89).0The waste
waste into the | oadi ng chanber (36) typically

featihg Byremu(20) mdyheompHve hnplkuitableohediemboadlbRthe like,
chanber (36) reaches a predeterm ned point below full

@ARALY FokthdiOcoMptidl  Shidd@eP Ry Yrbilkil
ai nt er%‘r ering w tlﬂﬁ cl osur eeo?ﬁ?dﬁgé%g%)eglrpo{l}gwée{:sjc}(ﬁg%o%%%er

RSP DA 58 A e ) an
aqiogvers \%allvé (%%ﬁning a loading chamber (36) there between. The valves
(32), (34) are preferably gate Val"ves operated electrically, pneumatically or
hydraulically to open and close independently as required. Typically, a
closeable hopper arrangement (39) funnels typically solid and/or mixed
waste from the feeding system (20) into the loading chamber (36) when the
‘ upper valve (32) is open, and the lower valve (34) is in the closed position.
Feeding of waste into the loading chamber (36) typically continues until the
level of waste in the loading chamber (36) reaches a predetermined point
below full capacity, to minimize 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), (84) provides an air seal. When

required, the lower valve (34) is then opened enabling the waste to be fed



required, the lower valve (34) is then opened enabling
the waste to be fed WD 2005/ 090040 PCT/|L2005/000310

WO 1@siostoao t he processi ng chanber (10) with rel BtT/M20§5/000310

little or no air being drawn therewi th. The opening
and cl osing of the valves %32) (34), and the feeding
of waste fromthe feeder ( é) may be controlled by any
suitable controller, which may rise a human

intertbe airpeassingdrheimber 10X wﬁh@e@éﬁ@mngtﬂ% BhBbp Gt b%19§tdé?ﬁ’"n
operatively connected thereto and to ot her conponents
tiodretoliich. ArantpeniiHahd copirigotathieyyalrdre(3BppPd), and the feeding
arrangenent (39) may conprise a disinfectant spraying
oB WSOl thd @edpre(20)dhen bk eontrolled thynuot stitalslprayitmodier,
the same wth disinfectant, as required, particularly

WHED B 0L b rivas tink sh &ﬁit{*’cglerpe[rf?i‘f&s§ adithyleMoatutéd B6htrol

The processing chanmber (10) also conprlses a | owner

Jbj shEA LR cesae?eé%‘f Tl GheP cPanc R TR ehe plant
d .wat er cool ant ces

BRYeboupiiny dhe s shgRsrgent t an@‘faé ?’%a% A B ptgegent
place in the | ower part of the processing nber
SPRAYERE BYSSBICGAhior pesiogichlly or Qonrpasty %@am& %ﬁrﬁaﬂﬁw@l‘ﬂh
(41) having at |east one outlet (65) associated with
doriefeovanipr &s cwsighiretli avartieukripoi whex 6on)ed1ca1rh@/aste is being
processi ng chanber (10) further conprises at the upper
pesubstdiebepfangt(10d)east one gas outlet (50), primarily
for channeling away product gases. The inner facing

surfaces of processing chanber (10), at |east of the
| oner part thereof, are typically nmade from one or

Trﬁ%rl?ro‘wésg@gb ﬁaﬁl&fﬂr ?]R)t)qﬂyo comprises a lower part, having one or a

plurality of plasma torches (40) operatively connected to suitable electric
power, gas, and water coolant sources (45) and an oxidizer inlet (70).
Pyrolysis and gasification take place in the lower part of the processing
chamber which also comprises a liquid product collection zone (41) having at
least one outlet (65) associated with one or more collection reservoirs (60).
The processing chamber (10) further comprises at the upper end thereof at

least one gas outlet (50), primarily for channeling away product gases.

The inner facing surfaces of processing chamber (10), at least of the lower
part thereof, are typically made from one or more suitable refractory
materials, such as for example alumina, alumina-silica, magnesite, chrome-

magnesite, chamotte or firebrick. Typically, the processing chamber (10),



materials, such as for exanple al um na,

al um na-silica, nmagnesite, chrone- magnesite, chanotte
w@roosiopmr i ck. Typically, the processi ng chanmbeeT/{120)5/000310

WO 2005/ 090040 PCT/1L2005/000310 -16 and generally

the plant (100) as a whole, is covered by a netal

| ayer or casing to inprov$6nechanical integrity

t hereof and to enable the processing chanber to be
apeéravaeralll e planitedOM @R 7 sdhobetis (coveled ex mermeahl layer or

environment. The present invention is particularly
cading abirepfoye medhamidadiinggtihe tledreofi el to emaldoshe ipdoresding

and sorting waste before it is introduced into such a
clidrabér to RReh@iidtR@ Iy Gele@ With Paspbdtetodhe kftgnaY & @Rdnment.

according to a preferred enbodinent, generally

desi gnated by the nuneral (300), conprises a waste

receiving bin (320), into which waste froma plurality

I .s:1nitiall u kting.sorting,and

8, P BT ARl TREe ACIR G hdpaitea

(100)... A suitable tran r{ system (325), .for exanple
SRRy 6T S8 rOBE CHSRgeLors Shi Bl (B B faant

bin (320) to a sorter (200), which will _ be described
Refergingater Figawrai B, HbeeisaElwystsst t 2¢cording) thas prafewed

functions. The first function is to divide the waste
einbvdinsanss gedraly |dgsigypatdd MothareumezaldBe8), compres andaste

function is to neasure the anount of chlorine present
récBivig@bdih (BR0ghintarchithevastyd fronf 4pthiaity iof sbercke eslidaally

batch of waste, after passing through the sorter

daPed, a\ivﬁit&goék%ti‘i?{g 4P e%ﬁﬁﬂeﬁrﬁc&%ﬁ% g& RHe Wtk Processing

nmeasur ed anmount of chlorine. Typical i f the armount
B AT S AP ABid P G0 Obeor e
or crane, transports waste from the bin (320) to a sorter (200), which will be
described in greater detail hereipbelow. Sorter (200) has three functions.
The first function is to divide the waste into substantially equal-volume
batches, the second function is to measure the amount of chlorine present in
each batch, and the third function is to feed each batch of waste, after
passing through the sorter (200),. into one of two channels according to the
measured amount of chlorine. Typically, if the amount of chlorine in a batch
is below a predetermined threshold, the batch is accepted and diverted to
the first channel (362), and this batch of waste is transported to the
processing plant (100), to be processed therein in the normal manner. On

the other hand, if the amount of chlorine is above a predetermined



the first channel (362), and this batch of waste is
transported to the processing plant (100), to be
w@e@ses®ed therein in the normal manner. On t PET/OL20€¥000310
hand, if the anobunt of chlorine is above a
predet erm ned WD 2005/ 090040 PCT/IL2005/ 000310 -17
threshold, the batch is re}%cted and diverted to the
second channel (364), ~and a nunber of options are
thagshaldbihe bafchdeaiciastedven diversedie dhe Gecaiks tlanndl {364),
the first option (370), the rejected waste in the
argbe omdbeh &f nptionsast reglble 87 dpalirmnaritdvibid badchyof waste.
di sposed of by not being adnmitted to the waste
processi ng plant or apparatus, such that harnful
chl orine containing products are not produced. For

HENATRES optaS@7hRLES %jee{ede@égtg iA%tfe %béo‘%fasaflan@ i8btored
al solid

speci al designated sites such as nunicip

Iy
t ' econd  opt.i on_{ 37, th
(S?IZ}S’ e%’%éegéqué%%gfs dggfbo%g(gtoz %?enoﬁl g%l g ?‘%mltt% %%tg r g?ey waste
storage, ,and dealt with in_.o of, a r. qf ..
DRl RayE BPRREUE, BNt Bat MU heiloripg  containing
exanpl e, each batch is identified by a control unit
progoets argaiob Rrefdused e exempledbase bafghes elgwaste arasisnosed
of chlorine in each of the correspondi ng batches. The
of gditspecioly designgtetlriteasncin s ofunichblosdlidewasie pandfiltked by
the sorter (200), which is operatively connected to
the controller (500) via conmmunication Iink (550). At
any given tinme, the anount of chlorine present in the

InVgisd Qebdil obBoReB7g), HHRCAISR MatdHE oPHAEES SIE 'qug%ﬁﬂgin

(100) is known from historical data that 1s avai
te&glgog?%sri s\};élioa&te{: %Jﬁ(lél] g%%lé:&u?% %? Eeer 8% rlt lellrln‘l(b%Q%} d%f?ergllﬁ? %ays. In a
preferred embodiment, for example, each batch is identified by a control
unit (500), which also contains data regarding the amount of chlorine in
each of the corresponding batches. The data concerning the amount of
chlorine is provided by the sorter (200), which is operatively connected to
the controller (500) via communication link (550). At any given time, the
amount of chlorine present in the waste that is being processed by the
processing plant (100) is known from historical data that is available to the
controller. The controller (500) is also operatively connected to the
processing chamber (10), and determines the flow rate of waste through the
chamber (10) by, for example measuring the time interval between

consecutive openings of valve 32 or 34. Together with data provided by the

sorter (200) regarding the number of batches of waste provided to the plant



processi ng chanber (10), and determnes the flow rate
of waste through the chanber (10) by, for exanple
wore@soeiomgy the tinme interval between consecutP@BEIL2005/000310
openi ngs of valve 32 or 34. Together with data
provi ded by the sorter (200) regardi ng the nunber of
bat ches of waste provi ded-1®-the plant WD 2005/ 090040
PCT/ 1 L2005/ 000310 -18 (100), the anount of chlorine
(10), &he larbairdhof @rokitdién bhete batvherudlthbdime entergamlybetween
gi ven batch | eaving the sorter via the first channe
aigiveeibageH Rk Ut Gortcd i tiefiebahhete] @h@)heit dgrtroduced
controller (500) is able to make a determ nati on of

irkth %@MBeMlO? hherhiGoR&! @@opfs%@éﬁﬁﬁaﬁte a8Bte@h#Rion of
time by the plant. Suitable sensors at the gas outl et

f I 0] r
ﬂ%o%{.%%ﬁﬁﬁso%léﬁ* %’%fﬁ’%“ h%é’%féé?% P3R5 R en B e lont.
ona re to t cont oIIer
S%ﬁaﬁsoﬁwgﬁ §F'nt 605 ondie® oh R gk fe?ﬂ%oﬁénem&erh@e Ppseous
given tine, the | evel of chlorine emssion is
C}slalfl-’fl? cPeperpds stitted i thie plank (B0 ndpd Peevitlp dhisefatataya
batches in the second channel to be introduced into
reah etipleahasig160)the Ténrdrottey (FOPpeAhef cmtexdiarp()0) edrerthen
the batches of waste nost recently provided via the

déterineC hdrnkér at iy ighenatimmtiheolevehlodrchi@ine emission is
substantially below the threshold. In this option,

sifiBichelygetve Pathabese ot Q@ dftht 8jesREOP cEARI Ble second

(364) nmay be further sorted or arranged on a

cﬁﬁ%ﬂﬁ@fb@u&%&ﬁx@ﬁ &n@ g% to t 2@u¥%@ﬂtﬁﬁkk%5pm,

can sel ect access, I Sp €SsSi

Wgﬁ]l’lrgh] (é %1%% of W H{ég L%{ﬁ/ﬁﬁl (nfdggt et} Hle flrst channel

comprise amounts of chlorine substantially below the threshold. In this
option, the rejected batches stored in the second channel (364) may be
further sorted or arranged on a turntable type arrangement such that the
controller can select, access, and dispatch to the processing plant (100) the
particular batch (the amount of chlorine therein being known) that is the
most suitable to maintain the maximum flow rate of chlorine through the
plant at any given time. In any case, after an initially rejected batch is sent
to the plant (100), the controller (500) notes the additional chlorine that is

being provided to the plant (100).



nost suitable to maintain the maxi numflow rate of

chlorine through the plant at any given tine. In any
weams/v@iaer an initially rejected batch i s sePCT/IE2005/000310

the plant (100), the controller (500) notes the

addi tional chlorine that i bei ng provided to the

pl ant (100). WD 2005/ 090040 PCT/ | L2005/ 000310 -19 A

third option (374) is to retu t rejected .bat ches

A rdastion (T 4nie e iebia Rt YA VEVRRE 1B iRe tetond
(320), to be re-m xed wth other waste, and sent

chizhnelufi64) he therkiar(32R00p heges-mixednyithnefhsr vapgteopnd sent
above options could be operational at any given tine,

thasebt fie wettrr(R00)etgafn00) may switch fromone option to
anot her, according to need. For exanple, the
controller (500) would preferentially use the second
option (372) whenever it possibly can; however, if the

Al?&ﬁ g?g lor %fllb(gfed.h%céﬁﬁrley Sfo‘fl@ RSulERE BSSaBlofBK E’HH{-]}; gﬂ%ﬂ’lﬁme,

can be sensi tored and processed,
ej ther the fi optio j | ;
by freiroiss GAPeBRea st B off eRfph & B8RL8Y dtdfug to
sinmpler sorting systens, second and.even Lhe
nedd QT SPRMBIR ;POHB&O“%% (%S&Oéﬂ&gﬂ%%’fe ,“aé’%du? f}ée, second
whenever the level of chlorine in any given batgh.i
ooy 8 2hevheneyehat doseiblyecan; howepan oh the Puphey ahrgpded

di sposed of outside of the waste processing g%ant. The
batcheetrendiesed hiuxtmbol ducamtbehajonsn diet sepsibih speried and

wth time. For exanple, if the waste being treated is

pRlce@edUlsiadithad the REDGRPAABI0) tiathird optihe n(3%a4) may then
average threshol d value can be determ ned such that

pdt sclallected to deal with the excess. In simpler sorting systems, the second,

and even the third options may not be made available, and thus, whenever

the level of chlorine in any given batch is above the threshold value, the

batch is rejected and disposed of outside of the waste processing plant.

The predetermined threshold can be constant or can vary with time. For
example, if the waste being treated is of a substantially homogeneous
nature, then an average threshold value can be determined such that will
ensure that the level of chlorine being processed by the plant (100) is never
too high. The same may also apply for certain types of waste in which the

amount of chlorine in the waste is known to be particularly low.



ensure that the |evel of chlorine being processed by

the plant (100) is never too high. The sane may al so
wa@ppspodoar certain types of waste in which thePCHIR00/000310

of chlorine in the waste is known to be particularly

| ow. WD 2005/ 090040 PCT/|L2005/000310 -20 It should

be noted that the regulatof-linmtations refer to the

concentration of chlorine containing pollutants that

i shai theebtéd tmtt the veobesgi gitptians refento théeoncentration

at nosphere. Therefore the threshold | evel for chlorine

of Bhlohieveraitainingpbitutaded thadisi dthdtddn@ofy e EicBesing plant

chanber (10) al so depends on the efficiency of the

1ol thi CchiéEplQé%eCTH&féf&re%tt%%sfkﬁRQeavem&" @Rldrend ISt Wakte
after the gas outlet (50). A typical APC that is a

DA aAfnifeR! AROB g&?ecegglﬁg bé}l ffb;)hal%o h@%%%dg 8h the

r emovi ng a S|g proportion o

ta|n| nts if it I ned
cfiiten Hete e’ P“’ﬁ) B apmiget st HBRE Wbidrisingt A trer
chl orine conta ni ng |l utants in the effluent gases,
the sapputlahGF) g% tywaﬁgh@r thadisa Rk ohp ghasma fyeaste treating
efficiency of the APC the hl%her the threshold val ue
plandt icamapbeleusbdreatoving 4 rdignifiodintt ipgopqrtiovestithg chlorine
chanber. Alternatively, .and preferably, the controller
c4rioaD)ings ppllwignmasmigditt ds @o@pbrlpudbdiygnadpdatde mhmtaimedntand
of chlorine that is currently being processed by the

phdading( #0Q) theabshcbAtrdelbal & fiflotiRe BRiAE BIRENtOfin the
chlorlne that my be permtted in the next batch such

|
e P A A S L
APC the higher the threshold value that can be used at the inlet of the

processing chamber.

Alternatively, and preferably, the controller (500) is programmed to
continually update the amount of chlorine that is currently being processed
by the plant (100), and to deterrﬁine the maximum amount of chlorine that
may be permitted in the next batch such that, by the time this batch is
introduced into the plant (100), the amount of chlorine being processed
thereby is still below the acceptable level. A new temporary threshold value
is thus calculated, and the curren.t batch permitted if the level of chlorine is
less than this threshold. If not, then this batch is rejected and the controller
searches for a suitable batch from amongst those previously rejected and

stored according to the second option described hereinabove. In any case,



thereby is still below the acceptable |evel. A new
tenporary threshold value is thus calculated, and the

wa@e eoosemto4bat ch permtted if the | evel of chl orPeEIL2805/000310
| ess than this threshold. If not, then this batch is
rejected and the controlles, searches for a suitable
batch from anongst those previously rejected and

Sstored accordi,ng to the second opti descri bed . .

e et peioielng o ag Hes” TS 088 0 Hp GEARE ' OF Cwaiting a
PCT/ 1 L2005/ 000310 _ -21 either after introducing a new
PIsHEteRIReS 1Rteavas) friime il Rajsuitagleabateh dadewndy theqcontroller

interval of tinme if no suitable batch is found, the
reseletlabed dhe amwuat ofichloeinet that avil et prsexhirothaplanttgf00),

will be present in the plant (100), and determ nes on
andéethasiiisesofn thd badabttHiathalonlatdoat whietHehihe sdild viRleUsy

for the next batch needs to be. Thus, the threshold

théaldt® bhsolCOGIds B ae] ThR ARk eHreshblehyAfie 1O cdRit Al died
average anount of chlorine in the plant (100) wthin

S RRGERL ARG LY, '%ﬁﬁgg@ge%&dr&vgf%ﬂmﬂ% iﬁaeﬂerqignﬁtg@pg)r hinin

processing o e contal ni ng waste.

enbodi nent s of ..t he system according,to.the prese .
RO BRI TSk Rile o RERE To0r g motts Of Pcaiuras dhigrine

plurality of channels, according to predeterm ned
coptRIPEE WastPypi cal Iy, the predeternined criteria

conprise a corresponding plurality of chlorine

content ranges, such that the waste is sorted to a

channel that corresponds to a particular range. Such
Inesther embotiamante qdaht isgstear hocordiag ub thb ereseat phitdrion Yhe

of processing chanbers (10) are being supplied via
SR QDOYTR=R §81€ th8OKARE SntoVResIEAit§a6ichannels, according to
predetermined criteria. Typically, the predetermined criteria comprise a
corresponding plurality of chlorine content ranges, such that the waste is
sorted to a channel that corresponds to a particular range. Such
embodiments are particularly useful where a plurality of processing
chambers (10) are being supplied via one or more such sorters, wherein each
sorter can send a particular batch of waste to the most appropriate chamber

such as to optimize the amount of chlorine being processed by each of the

chambers.

The present invention is also directed to a sorter, which is novel per se for
sorting waste material into one of at least two channels according to the

level of chlorine therein. In a preferred embodiment, the sorter (200)



sorter can send a particular batch of waste to the
nost appropriate chanber such as to optim ze the
wa@emanpooad chl ori ne bei ng processed by each of P€T8E.2005/000310
chanbers. The present invention is also directed to a
sorter, which is novel per _se for sorting waste
material into one of at |e¥t two channels according
to the level of chlorine therein. In a preferred
mepduds neriredeteemined auanit) of \Wwag@oSheedoasferred to as a
PCT/ 1 L2005/ 000310 -22 neasures a predeterm ned
“baptaii), | detendhings thee (draow@iin of efhdoried thereds, and" Batorling to
determ nes the anount of chlorine therein, and

whEhet dihid) ainfounthet BRIoriddl ordpBuBtwith FRdREIMEINCANRMES,
with predetermned criteria, typically whether it is

tyj\i}g{aﬁl}‘é}' @getglre? at Q& Beljﬁsgt ézrh Q%e%@&r BidH %eﬂrédlaﬁmﬁéﬁ thresl.hold

, diverts the waste to a first anne
362). or, t@ a seco channel .. ( 36 [€ tively. In
R R S s e e o Y
conf] d to sort, the ste intp any one.of.a .
C%WL%@, SeSPecHype H§t o2t 1 BhRRMERTS: 6F rteg pYaRHgns she
a range of chlorine concentrations. Thus, referring
sarterpnglirke gonfigugedfiersost therbwdtriie @ty phe of o phyrality of
(200) conprises a loading unit (220), a weighing unit
cHa240)s, eachddtamtieb comrachonding DG0)anan df ahldrinerdoatergastéons.
(280). The loading unit (220) conprises a hopper (201)

or other arrangenent for receiving waste from
transport system (325), which channels this waste to a

THhD @b P o ﬁplfﬁgtgx%og%a Pt P MHAMERP LB the CdktdrS(200)
I nclined away fromthe
comprises a loading unit (220), a weighing unit (240), a detector module

(260) and a diverter gate (280).

The loading unit (220) comprises a hopper (201) or other arrangement for
receiving waste from transport system (325), which channels this waste to a
vibration table (202). The vibration table (202) is inclined away from the
hopper (201) and mounted on springs, and connected to a suitable vibrator
(208). As the table (202) vibrates under the action of the vibrator (203),
waste at the higher end closest to the hopper (201) migrates towards the
lower, open end of the table, eventually falling off the table (202) and into
the weighing unit (240). The slope of the table (202) is such that waste only
falls from it when the table (202) is vibrated, but generally not otherwise.

The vibrator (203) is operatively connected to a control unit, typically the



hopper (201) and nmounted on springs, and connected to
a suitable vibrator (203). As the table (202)

waQ dmsarm®go under the action of the vibrator (20B0T/1L2005/000310
waste at the higher end closest to the hopper (201)
mgrates towards the |ower, open end of the table,
eventual Iy falling off thezgable (202) and into the

hing unit (240). The slope of the table (202) is

coglmnq% uh (AR Hf dhe rvgtent £300), brbmast bawsesenakate: eiyiteol unit
(202) is vibrated, but generally not otherwi se. The

instdmdatlire ¢@G3)] imitoiyseazﬁpwélfyr contrelired tho oaexxdittnr of the
unit, typically the WO 2005/ 090040 PCT/1L2005/000310

vibPaof (AU3),0ds will be {&R0bedfurither Bywirem (300), but may be
a separate control unit instead. The control unit is
adapted for controlling the operation of the vibrator
(203), as vvi || be described further herein. The

Tﬂ@ bv%gﬂt O(2£Lt§r)§%)atda Fea}pf"%)?trggelw%gr eﬁxce%l L9089 a ount of

erred

Wftﬁ%?%%%éhreé%r‘%&ééfgiaé ancb P S ﬁ@éﬁeq@na&r?@e@?%%

this batch to the detector nodul e 260 The wei g hlng
weighing thiebatonph Waels; and deit avbrepuent 3041? i¥ervRe ghisrbadgle Ao

upper end, adapted for receiving waste fromthe
theodetiertgr unddulé 2260), Thedweighite onite@d)) whinptisenn datainer
selectively closed or opened by neans of door (208).
(20he heoiiigianespd? @per @idl igleptal $oni redeiving | wee from the
detector (206), for exanple a mcrowave |evel

1obﬂ!ﬂig°éﬁf%r(226}3rancﬁ§t SSRR A1 &, WasRht e w@%hfechﬂeltyh@losed or
contai ner (204) has reached a predeterm ned | ével,

opae%gdtﬂgy PddhE do?t &)rog" (5655, Vﬁl %ﬁtai%%tr e(%b&’)r c&%&eﬁee{ 3 suitable

level detector (206), for example a microwave level indicator, for
determining when the waste in the container (204) has reached a
predetermined level, and thus predetermined volume. Detector (206) is
operatively connected to the controller (500) and sends an appropriate
signal thereto when the waste entering container (204) reaches a
predetermined level. In turn, the controller (500) then sends a suitable
signal to the vibrator (203) to cease vibrating and thus no further waste is
introduced into the container (204). The weighing unit (240) then weighs the

amount of waste in container (204).

The weighing may be done in a number of ways. For example, and as

illustrated in Figure 3, the container (204) is pivotally mounted to a lever



operatively connected to the controller (500) and

sends an appropriate signal thereto when the waste
W@ni0s09ego cont ai ner (204) reaches a predet er nPEETL2005/000310

level. In turn, the controller (500) then sends a

suitable signal to the viﬁrator (203) to cease

vi brating and thus no furft &r waste is introduced

into the container (204). The weighing unit (240) then
apkengRaenh 422 Bnpbatendf of\ikich ip piveiad aviflerre¢p@ to afhenchor

wei ghi ng may be done in a nunber of ways. For exanpl e,
paind (832), ianduwhicht cbalandedguyr medpstdfie srih@i(ReF) (r2€4) like,

is pivotally nmounted to a | ever WO 2005/ 090040

WRGEH 1d 2006/R0aBAP strehedlih ANGRARRALIE2RANne PR BTk b the

which is pivoted with respect to an anchor point

4 ® C el | Vi n . or, the
W((e ) of A WhtGhed S208! aneetvly HRANS ta(z%‘ig,ggg%/e r th

(205) or the like, which is conpresSed or st

di ner, . rding.to, the i ght of
spiiaf (BB ARSI e RRERL LR, (oriinet B e o0,
nd/ or, the sprin 05), is,connected to a suitable
i ARttt ot B s CoRI23%) Of Chanrenis Wt &2 0 eged on
t he wei ght of the contents of the container é204) .
thyn displasgmenth of dhe JrerrenEaRsTRenth @21p vi romather dgfommation of
(221) or on the deformation of the spring (205). The
thyeisghitngd &0&) nlhat weightredatsrhRGToni seaper 07 6k yoperatively
connected to the controller (500) and sends a signha

céripeaidototibirchiiotdr (500} Aed sved O bigth] thG e P B1h G dXb the
the container (204). Alternatively, the container

we i) of MY &ﬁt@&@nﬁ%ﬁgcr?%l%iﬁgf t(ﬁﬁ).eA%Eﬁét@vélﬁ; contginaer

whi ch nmeasure the wei of the contal ner, and sen

(2%)‘45 Sﬁ’a@' e ééxg{%@%edtt% sﬁxtﬂb%bfeoﬁﬁigléa%rgeé, E%)VOI%)Dh measure the weight

of the container, and send a suitable signal to the controller (500)
representative of the container's weight. Knowing the volume of each batch
and its weight, the density of each batch is determined and stored in the
controller for later use. At this point, the controller (500) sends a signal to
the door (208) causing this to open, typically by means of a powered actuator
(209), and thus allow the batch of waste to proceed to the detector module
(260). When the container (204) has emptied its contents, the controller
(500) sends a signal to close the door (208), and then another signal to the
loading unit to continue providing waste to the container (204) until it is

again filled.



representative of the container's weight. Know ng the
vol unme of each batch and its weight, the density of
weawk/obmich i s determned and stored in the CcPEI/IR0O500310
for later use. At this point, the controller (500)
sends a signal to the door_(208) causing this to
open, typically by neans of° a powered actuator (209),
and thus allow the batch of waste to proceed to the
Agedewribedndyeinabemsothe Wrante He separatetkr intoopptehes of
enptied its contents, the controller (500) sends a
sidistpndialiyoeqiadselime, whizh (r28G8)n veegheadnlesn asvdtabés weighing
signal to the loading unit to continue providing
uM s viidhotHdhe dsldrdraithe rwdiZiel) baitthi do tHe detectdgansdule (260).
filled. WD 2005/ 090040 PCT/1L2005/000310 -25 As

AHSSEIVREH BRE ehRghovBe hRtYeRELS b S6RBAALSY IWAkbhes of
bat ches 'of substantially equal vol une, which are then

. Ui I ey T th
R EORELP Yo RE TR AR AR, prBice i KA Bhuch. after
(260)., Alternat.ively,, K the waste.the waste may be
b%tﬁﬁ’t")é)c}o’flﬁf‘ﬁ%‘ﬂfteclﬁ&a%? to R OFSHETal Iy equal wei ght .
The wei ghing process is repeated, batch after batch,
so long as there is waste to be processed. The
detector nodul e (260) uses a neutron activation
Theaktests medhlei (§6e) fises a devepmiagtivgtitth enpbistetachymueffor
chlorine (by weight) in the batch of waste that is

dételmitghe dht hesredrtagd g cibdraot Gy weibhite i 260)batctf iveese
a neutron noderator casing (216), nmade froma

115 ik A& a0 ERGeNH UBh Bk &Rl moduleS@BbR eé@lpml@g QAIREARYSH

material is one that is enriched with chem ca
moderator casing (216), made from a suitable hydrogenous material. A

suitable hydrogenous material is one that is enriched with chemical
elements so that it is capable of capturing thermal neutrons with high cross
section-probability without emitting gamma-quanta of high energies. An
example of such a material is borated polyethylene. The casing (216) has an
upper opening (232) and a lower opening (234) thereof, allowing passage of
material through the casing (216), via an inner chamber (236). Doors (210),
(212), typically made of a material similar to that of the casing (216), enable
the upper opening (232) and the lower opening (234), respectively, to be
selectively opened or sealed. The doors are activated by means of suitable
powered actuators (211), (213), respectively, operatively connected to the
controller (500). In one embodiment, door (210) is preferably mounted on

one end of an arm (235) having.a funnel (233) mounted on its other end.



elements so that it is capable of capturing thermal
neutrons with high cross section-probability w thout
W@piosopeego ganma- quant a of hi gh energies. An  eRenpl20050§00310
such a material is borated pol yethylene. The casing
(216) has an upper openig§%(232) and a | ower opening
(234) thereof, allow ng pasSage of materi al through
t he casing (216) via an inner chanber (236).
Wit s argepgement, yotasian of thademof238) hamgans|of §P?ﬁ3|t@ﬂr (%18)
that of the casing (216), enable the upper opening
al{2Bayelnmitheh eseh lsvwerendye (12323 ofr2843es fuempk €233) ehyposttdorhéo
sel ectively opened or seal ed. The doors are activated
adeist iR pASsafe Swhé Bbiches ppwasRdraatwsEbhing (i1l 1940) (2tb3Inner
respectively, operatively connected to the controller
cHa20)-(286). one enbodi ment, door (210) is preferably
nounted on one end of an arm (235) having. a funne
(233) mounted on its other end. WO 2005/ 090040
PCT/ 1 L2005/ 000310 -26 Wth this arrangenent, rotation

Agrlaia S ) RarALa (Ll Bt G CBGof BPPipPlgoBeT pulsed

funnel (233) in position to assist in passage of th
NPT Ah ESNYRIWadt BITEdA Wethmrarind i Y6)-(Yadsr Fsﬁ?ﬂ%al. cmfféfrttmg
- chanber é236) A suitable neutron generator (214), for
comditiqrise of ther tleliebtor Daipdple 260), rtbat pelsedemmitzem rgenprator
provided in the casing (216). Under typical operating
ireohigiickisobstchfof theta @i lod diambau|2686) 26th) neldthenpof asdgy of
neutron generator irradiates a batch of waste in the

2. Emmrli@\'ﬁ@} £ & DefiBUlF @fise 04 tROBEAY Ifseverad¥Bn@E. The
14.0Mev for a period of time on the order of severa
e fRE IR utrE interact with different nuclei within the waste thus
producing excited nuclei, which decay emitting gamma quanta of different
energies that are characteristic of the nuclei. A suitable spectrometric
gamma detector (215), such as for example a Nal(Tl) or a CsI(T])
scintillation detector, is provided for detecting the gamma quanta emitted
by the nuclei in the waste and measuring their intensity as a function of
their energy. Specific energies inA the obtained spectra are correlated to the
interaction of the neutrons with the chlorine nuclei. Using known
techniques, the relative amounts of chlorine (by weight) in the batch of

waste can be determined from the intensity of the energy spectra at these

energies.



emtted neutrons interact with different nuclei within
the waste thus producing excited nuclei, which decay
we@piosopeego ganma quanta of different energi es PEEIL2005000310
characteristic of the nuclei. A suitable spectronetric
ganma detector (215), such ?s for exanple a Nal (Tl) or
a CsI(Tl) scintillation e ector, is provided for
detecting the ganma quanta emtted by the nuclei in
Fighd Ghete aafivpiselaspactign tsheming the rgarbpagtesponsm of jvaste
of their energy. Specific energies in the obtained
mgtrrttl cantaivingol % ehhtrgw. Thetviertical mxer sovisohedhtdnsiy of the
neutrons with the chlorine nuclei. Using known
erhBeloni igugsirell e ghalrad cventarsfthé detetorhdrl iHeehdontal axis
wei ght) in the batch of waste can be determ ned from

relph&sehfd BNSbhda9fortthe ﬁﬁﬁgé%:?@ﬁeé @b ea@lirdd 85 Rey, The nuclei
energi es. WD Z005/ 090040 PCT/1L2005/000310 -27 Fig. 4
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nmat er containing orine. e vertica

axi s sh t he intensit f the., -em ssj sured i.n
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represents the energy of the ganma particles neasured
thiaf apeguitale o dedrurbpeas b fRISHPECHN. t he proni nent

peaks are marked on the spectrumand it can be seen

that there are several peaks associated with the

chl orine nucleus that are suitable for the purposes
Pwffertablys thevéninlest. (FB6efiekabstuntiblie ohiadbenl @R36dmbsh, to

substantially cylindrical and snooth, to facilitate

faPASSRASas8hed HELHOGE e tREFREIBHIDPtERRIIPNAbYeon Br the like
pi ston or the like
(not shown), conveyor means, or indeed any suitable means, including or
excluding gravity, for example air pressure, may be used to urge the waste
through the chamber (236). In other embodiments, the detector module
(260) may be adapted for receiving and dispensing the batches of waste in a
horizontal or inclined orientation rather than vertical, and any suitable
transport system may be used for transporting the waste to and from the
detector module. For example, a horizontal tube chain conveyor can be used

to transport batches of waste through the detector module (260). Such a

conveyor can also be designed in an inclined configuration if necessary.

Operation of the detector module (240) is as follows. When the weighing unit
is ready to provide a batch of waste to the detector module (260), the

controller (500) ensures that the chamber (236) has been emptied of its



(not shown), conveyor neans, or indeed any suitable
nmeans, including or excluding gravity, for exanple
Wa@Roosppm@esur e, nmay be used to urge the waste POT/OLEGOB/000310
t he chanmber (236). In other enbodi nents, the detector
nodul e (260) may be adapted for receiving and
di spensi ng the batches of- #Bste in a horizontal or
inclined orientation rather than vertical, and any
preyiquabtomtents apethans By sheningathedowayedoqrof212) for a preset
transporting the waste to and fromthe detector
amodud ef tiFe; sadaiphezlosinpohé zanicahddibealparmlcanueyely a
can be used to transport batches of waste through the
sl ed1RE tseriso¥Fp doy @Xéﬁ?@ a BYEN s@nsofORMEEYBE rawidall)s Oakte then
designed in an inclined configuration if necessary.

erga%@m%nt&f 10%% QS §2t19}' idRRNLE 124 QhphbsS dgéra %éd?qg%c%w

he wei ghi ng uni Is ready to provid

op\gggg)ar}edﬁ gl]alrg glésdtt%HS%%? béfnggttill 1o£12?q7 % El{i: (Zg)%gtt{) oé lé{f}ﬁe éhe
weﬁﬁift@ﬁ%s% BOFh 4% Ty ElepEntG CAD Follt chemoey S5 Phihe

reset. _anount_of tlne and then cl osing the sane;
deéa@tm mndale (2660, Whese rapreiateas Disionapinyeyenbelt, orf ether
exanple a | evel sensor, may be provided), and then
memsumey hehased fetiapsportdbe wa(sgd 2pni the iwetghdng Tinet Ao to
door (232) is now opened and this is followed by

thacdetatto mafult NR6ONAThe? A8 dppee il g285eis WRsEE 4l the
pass fromthe weighing unit (240) to the chanber (236)

coRtrdiRE (56 &R aOHHrEpri £80dom MARH oY ﬁ@ﬁﬂr@ﬁ ufce to
pi ston, conveyor belt or other neans may be use§

geePRARE Lo T BRbE b GsLE AL PAS MR Ted 58%a ofotlme,

typically around 10 seconds and the energy spectrum detected by the
gamma detector (215) is relayed to the controller (500). Since the weight of
each batch and its volume are known, the controller (500) is able to calculate
the density of the waste. From the density and the intensity of the gamma

radiation the amount of chlorine (by weight) in the batch is determined.

After the amount of chlorine in the batch is determined, the diverter gate
(280) is activated to divert the batch of waste to either the first channel
(362) or the second channel (364), according to commands from the
controller (500). In the embodiment illustrated in Figure 3, the diverter gate
comprises an assembly of two chutes (217), arranged about a central support

(281) that is pivoted to swing between two angular positions. In the first



the detector nodul e (260). Then, the upper door (232)
is closed, and the controller (500) sends an
wap@sopiok@t e conmand to the neutron source to POEIR0EH@®0310
the required neutron emission for a predeterm ned
period of time, typically around 10 seconds and the
energy spectrum detected 1P the gamma detector (215)
is relayed to the controller (500). Since the weight
angulare positioat ohe afidhetdused (@A) ds ekmerdipntely fhelow the lower
controller (500) is able to calculate the density of
ddoh €21 sthed iFabla th Bvale nhé Wwastnftoinhithel ditestst inpdalle (360) to
gamma radi ati on the amobunt of chlorine (by weight) in

thieFRrsP el £thdl 336181 RHMLREYhe Sidoal atng_ma@wmongth@ Rt d@ite
in the batch is determ ned, the diverter gate (280)

(2{_12) f@:%ds}’t%rﬁaﬂl ﬁe‘?oxgitﬁg réié%ﬁ tﬁggp?h& Rs R b&oldv Itt(tgg%a}ste

e first channel e second channe

agcording to co sfromihe controller 00). In
tog 1 stsBh Hembel T, Par i AtuelPersant iaia dhrviively

gate _conprises an assenbly of two chutes (217),
cORPPeRg e e semtralle 0ok svERg ﬁ%? fhivertayjgate rﬁ%@ojii hetween the

pivoted to swing between two angul ar Bositions. In the
arfguiant pugitipoesagooding PG togosingisl dy thegcamireliegras to

position, one of the chutes (217) is imedi ately bel ow

whétbel dhe batdoaf whtBhoubthbe idéveatddetot thedfinserchathel (868} er
fromthe detector nodule (260) to the first channe

setSHP hahil [(864)N StitabRekRBsnang@18) oPefidri @Randdifet Rhy
chute (217) is positioned below the door (212) and is

bet( %‘g%&*&' ifi the f{gisé’ & anrlel! ?6‘%?81- §ec0%1g fg)ﬁﬁnae(géli‘)dfo? RANDE) and

Power ed actuati on neans , operatively

h%%ﬂ%%?é%%rt%%%exagﬁ%aog%a{s% a£ 91%9 éivelsi%rplg. the diverter

While the foregoing description describes in detail only a few specific
embodiments of the invention, it will be understood 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 of the
invention herein disclosed. For example, the method and apparatus of the
invention can be used to determine the amount of other potentially polluting
elements in waste and can be used to qualitatively and quantitatively
determine the presence of specific elements in other bulk materials, such as

coal.



angul ar positions, according to the determ nation by
the controller as to whether the batch of waste
wa@besloghobe di verted to the first channel (362)POr/IL2005/000310
second channel (364). Suitable containers (218) or
ot her arrangenents may be provided in the first
channel (362) or second c nel (364) for storing and
handl i ng one or nore batches of waste at any given
Cldims \While the foregoing description describes in
detail only a few specific enbodinents of the
1.1 Awmemppaaratus forwibel ortbBEneindeigt obdabte fdrosdingkiol #tedhémical
the art that the inventionis not limted thereto and
t Bathpdifien andr §RbiaRS shidl whSe Menené et aiwbSornyrdehannels
p033|ble wi t hout departing fromthe scope of the

' Q(‘! Phin ntdq E“@dé%eﬂ}ﬁﬁ%lioﬁ‘?cgrloﬁ%uﬁx 8RhLE in %ﬁu@ﬁ&ﬁ%@ said

app rat of t i nvention can be use

dete the anpunt of .oth ot en oII tin
eraninats o vaBrR Hhalea Paloat sbBetatar )P sri
quantltatlvely determ ne the presence of speC|f|c

cPRRYAEYS FHOBERRY bul k rmaterials, such as coal. WD
2005/ 090040 PCT/1L2005/ 000310 -30- Cains 1. An

appdr aeaiing ounithedsntadj fe aseerti Ayidofvanks titomcers drngore
to its chemcal conposition and directing said waste

i nt @xtereabbourwes;or nore channels according to
predetermned criterion prior to the introduction of

sai th weRHies itit) sapest Br RiceSRESR SRidPlaste f6m said loading
apparat us, wherein said apparatus conprises:
unit in batches and determining the weight of each of said batches;

— a detector module, adapted for accepting one of said batches from said
weighing unit and determining the presence and amount of one or
more specified chemical elements in said batch;

— a diverter gate, adapted to accept said batch of material from said
detector module and to direct said batch into one of said two or more
channels; and

— a controller, adapted to control the activation and the timing of the
activation of the elements of said apparatus and to perform
calculations and store data necessary for the operation of said
apparatus;

characterized in that: said waste is not presorted prior to entering said

loading unit; said detector module comprises elements for performing a

neutron activation analysis technique to determine the presence and



- a loading unit, adapted to accept said waste from
one or nore external sources; - a weighing unit,

wa@d@psem4d or accepting said waste from sai d | oBdi/Hg005/000310

unit in batches and determ ning the wei ght of each of
said batches; - a detector nodule, adapted for
accepting one of said batchks fromsaid weighing unit
and determ ning the presence and anount of one or

e USH ed ik dne fpsntnoed sedeifish tlsernigak aleandsds gh;said datch;
di verter gate, adapted to accept said batch of

méthelr ihel refuldsobsdid detlameattion idsddetoadedidenintlo weédth sBdadd
batch into one of said two or nore channels; and - a

C oh&unigdlh eaid daRtiSEb be deRbtddObnd fé@ldapﬁeldhéﬁérhﬁﬂe&@ﬁtéﬁ@ is
timng of the activation of the elenents of said

al@ﬂé&l@éﬁiﬁl@aﬁlohﬁt REda9d WpeGALE WhahiANSs 308 BLA! 6r dAb&er

necessary or the operation of sal d appar at us;

Ctﬂfi‘&l?‘éttpo&ﬂezt medttpl%%wif waste i s not presorted

rior en glng unit; said detector

nDduIe conprises elenents for perforn1ng a neutron
activation analysis technique to deternine the
presence and WD 2005/ 090040 PCT/1L2005/000310 -31

2. aMuRPPaTatya apcoring r tomsledms e cvlierein dhenshesifies! shemical
in said batch; that the results of said determ nation
i slemsmd is chldeivede i nto which of said channels said
batch is to be directed; and said predeterm ned
criteria, iIs ~

3. An apparatus according to claim 1, wherein the detector module

comprises:
a neutron moderator casing, made from a suitable hydrogenous
material, said casing having an upper and a lower opening that can
be selectively opened or sealed by doors;
an inner chamber whose shape and dimensions are defined by the
inner walls of said casing and said upper and lower openings;
a suitable neutron generator for emitting neutrons to irradiate a
batch of waste in said inner chamber; and

- a suitable spectrometric gamma detector for detecting gamma
quanta;

wherein, said emitted neutrons interact with different nucleil within said

material thus producing excited nuclei, said excited nuclei decay

emitting gamma quanta of different energies that are characteristic of



whet her the anount of said specified chemcal is |ess
than or greater than a predeterm ned threshold val ue.

wWQ2008009@ppar at us according to claim1, wherei nPCTE.2005/000310

speci fied chemical elenent is chlorine. 3. An
apparatus according to claim1, wherein the detector
nodul e conprises: - a neutdon noder at or casi ng, made
froma suitable hydrogenous nmterial, said casin% )
heaiH Agicts, @ybéalda%aecéon dnkeets sphgatameratanga smiped by said
sel ectively opened or sealed by doors; - an inner
chustbrandiheseusisaheirdntbndityres si fomstion ef thefit eeetghy t he
inner walls of said casing and said upper and | ower
openi ngs; - a suitable neutron generator for emtting
neutrons to irradiate a batch of waste in said inner

4.CAAMBH ara i accofditig! $02BhEn SPEFhEQIR thb GuRINE hi8EHEhehs
for detecting gamma quanta; wherein, said emfte

n ‘ol i jfferent nuclei within said

n§#%§$§$wgﬁh§£g&%H%%&ﬁagéxcited nucl ei, said excited

nucl ei decay emtting gamma quanta of different

energies that are characteristic of WD 2005/ 090040

PCT/ 1 L2005/ 000310 -32. said nuclei, and _said detector
5. gépeararatisqacgarfiag 4o s SritberwrpesHoghiy Pivetrlle moxkged

nmeasures their intensity as a function of their
epreogy end of an arm which has a funnel mounted on its other end, such

that, upon rotation of said arm, alternately said upper door either seals
the upper opening or said funnel is moved into position to assist in
passage of the batches of waste from the weighing unit into said inner

chamber.

6. An apparatus according to claim 3, wherein the neutron generator is a

portable D-T pulsed neutron generator.

7. An apparatus according to claim 3, wherein the energy of the emitted

neutrons is 2.5Mev.

8. An apparatus according to claim 3, wherein the energy of the emitted

neutrons is 14.0Mev.



4. An apparatus according to claim3, wherein the
sui tabl e hydrogenous material is borated

w@odogeedoyd ene. 5. An apparatus according to clBCTII2005/000310

t he upper door is pivotally nounted on one end of an
arm whi ch has a funnel nnug§ed on its other end, such
that, upon rotation of saidarm alternately said
upper door either_seals. the upper. openi ng or said
9t PR APPREATS RO HRS TR Faim bn wreinother beriod phdung el dhe
t he_bat ches of waste fromthe weighing unit into said
i BHEses appapdle ordpr ofgergspbesends according to claim 3,
wherein the neutron generator is a portable DT
pul sed neutron generator. 7. An apparatus according to
claim3, wherein the energy of the emtted neutrons

10.5A2 appratus acARd BRI QAdius 927 BOFhh e bAlseh Alr&etitted for a
wherein the energy of the emtted neutrons is

140AMeyr ¥R 2085/ §A8P401 PGHLhEL005/ 000310 -33 9. An

apparatus according to claim®6, wherein the period of
time of the pulses are on the order of several
seconds. 10. An apparatus according to claim9,

rein the pulses are enmtted, for period of .tine
Tio% REPBFAIGr PIERPe o SIS, oL FReTin JBp fPsF Gematit AR
to claim3, wherein the spectronetric gamma _detector
i defertoxetr chasRn Heogr B e riommstpingda Naf(T) aamgl CsI(TD)
Csl (TI
scigltﬂl)ation detectors.

12. A system for processing waste, said system comprising the sorting
apparatus of claim 1 and further comprising:
a waste processing plant or apparatus;
a waste receiving bin, into which waste from a plurality of sources is
initially dumped, awaiting transport to said sorting apparatus and
eventual processing by a waste processing plant or apparatus; and
- a suitable transport system for transporting waste from said bin to
said sorting apparatus and from said sorting apparatus to said waste
processing plant or apparatus or to some other location;
wherein said sorting apparatus has three functions: the first function
being to divide said waste iﬁto substantially equal-volume batches, the
second function being to measure the amount of chlorine present in each

of said batches, and the third function being to feed each of said batches



scintillation detectors. 12. A systemfor processing

waste, said system conprising the sorting apparatus
wo@toosomiono 1 and further conprising: - a waste PCT/IL2005/000310

processi ng plant or apparatus; - a waste receiving

bin, into which waste froqh?_plurality of sources is

initially dunped, awaiting transport to said sorting

appar at us .and vent yal pyocessj.ng, by a waste
pPORERET FYO SDareE TP Bbap R ArSoT iR o SaidsTiPasied amount of

trﬁnsport system for_ transporting waste fromsaid bin

t shlariey 288 rysengl spidarssten wsures shats thel asenumitnef chlorine
apparatus to said waste processing plant or apparatus
orconrisimgecomivemds cindtddoned ihter edid Hand os appangtus for the
apparatus has three functions: the first function
bebirgersndif wedee Sedsthotvasterd Mpeedstdistiand valkdey

equal -vol une batches, the second function being to
nmeasure the anmount of chlorine present in each of

sai d batches, and the third function being to feed
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0O One o WO annel’s "accor
sai d,measur ed anmount of. ori.n d use, of said
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predeterm ned val ue. 13. A system according to claim
12rangherted nto ithe tivecensingntplaft, dhl be iprecdsned thbadinhin ghe
bel ow a predeterm ned threshold, the batch is accepted
amdrmal manner.

14. A system according to claim 12, wherein, if the amount of chlorine is
above a predetermined threshold, the batch is rejected and diverted to
the second of the two channels, to be disposed of in a manner selected
from the group comprising the following options:
option 1, the rejected batéhes of waste, in said second channel, are
stored, and eventually disposed of by not being admitted to the waste
processing plant or apparatus;
option 2, the rejected batches of waste, in said second channel, are
placed in temporary storagé, and dealt with at a later time;

- option 3, the rejected batches of waste in the second channel are
returned to the bin, to be re-mixed with other waste, and sent

through the sorting apparatus again.



diverted to the first of the two channels; wherein
said batch of waste is transported to the processing
WQ@L@s9008@ be processed therein in the nornal POENRES000310
14. A system according to claim12, wherein, if the
amount of chlorine is abo £ a predetern1ned
threshold, the batch is re?ected and diverted to the
second of the two channels, to be disposed of in a
manner selected fromthe group conprising the
follow ng options: - option_1, the rejected batches of
13nefs EEStephager dingdeotheint A4nvberein the relesteddbatghers of waste,
eventual | y di sposed of by not being adnitted to the
waspedingrtoopsisnrigapd disposed o ppapetialyy desigmitiedsit2s sutteas
rej ected batches of waste, in said second channel, are
phastdpahsdl@ipastanyndiloy age, and dealt with at a later
time; - option 3, the rejected batches of waste in the
second channel are returned to the bin, to be
re-mxed with other waste, and sent through the

e SRR ERgh0 ke %%@E*”i%%&%% s riocted baichas of

arm
14, wherein.the r ed batc acc
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sites such as. nmunicipal solid waste landfills. 16. A
syartErh Wit oV Bidhgalse centaing data iaserding thacHnent ¢fechlorine
rej ected batches of waste, according to option 2, is
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plant; whereby, at any given time, the amount of chlorine present in the
waste that is being processed by said processing plant is known;
additionally suitable sensors 'at the gas outlet of said plant monitor the
gaseous chlorine compounds emitted by said plant and provide this data
on a real time basis to said controller; whereby, said controller can then
determine whether at any given time, the level of chlorine containing
emission is sufficiently low to permit one or more of said rejected batches

in the second channel to be introduced into said plant.

17. A system according to claim 16, wherein the rejected batches of waste,
according to option 2, are further sorted or arranged on a turntable type
arrangement such that the controller can select, access, and dispatch to

the processing plant the particular batch that is the most suitable to



control unit, which also contains data regarding the
amount of chlorine in each of said batches and the

wo b@vos@se of waste through the processing plBEI/L2005/000310

wher eby, at any given tine, the anount of chlorine
present in the waste thaggég bei ng processed by said
processing plant is known; ""additionally suitable
sensors 'at the gas putlet o ai.d ant _noni.tqr the
oSl e oS Bt erstinte BT iR aen bt any
provide this data on a real tine basis to said
cEH{eNOliMer ; whereby, said controller can then

determ ne whether at any given tinme, the | evel of
chlorine containing emssion is sufficiently lowto
permt one or nore of said rejected batches in the
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system according to claim 16, wherein the rejected
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sorted or arranged on a turntable type arrangenent
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di spa € processi ng he particul ar batch
that is the nost suitable to WO 2005/ 090040 _

PCT/ 1 L2005/ 000310 -36 maintain the maxi numflow rate
of chlorine througﬁ said plant at _any given tine. 18.

! p . |
19 Ayxplem geeBitentp ¢lain| 1R mbezeingbherBasie arpcessingoplaat jor
of the options 1 to 3 are operational at any given
t iayearadnsl pravess tht westiedry usinye g bhemal treamartierogss.on
to another, according to need. 19. A system accordi ng
to claim12, wherein the waste processing plant or
20. A system according to claim 19, wherein the thermal treatment process

comprises the use of one or more plasma torches.

21. A method for operating the system of claim 12 comprising the steps of:
dumping waste from a plurality of sources into the waste receiving
bin;
transporting at least part of said waste from said waste receiving bin
to the loading unit of the sorting apparatus;

- loading at least part of said transported waste into said loading unit;
transferring at least part of said waste in said loading unit to the

weighing unit;



apparatus process the waste by using a thermal

treatnment process. 20. A systemaccording to claim19,
wob@sepm4d he t hermal treatnent process conpri BERIL20&5/000310

use of one or nore plasma torches. 21. A nethod for

operating the systemof clai,m 12 conprising the steps

of :  dunping waste froma plurality of sourch into

t he ste receivin bin; - .transporting.at |east part

of s%%gpﬂﬁsﬁ%a¥$%%?§%fﬁaﬂﬁs€%“%é%g viREPRE upd tween a

| oadi ng unit of the sorting apparatus; - |oading at

| easkreHstEIERed ampUnt £ ‘?,etgl?lﬁé@tfémgh% dagei of waath, hgs

unit; transferring at |least part.of said waste in

sai centeradt segd oveighing upfte  wei ghi ng unit; WO

2005/ 090040 PCT/1L2005/000310 - 37 - stopping

t rranghesfenfingasideateh of wastd toehg Hetegtormhddulben a

predet ermi ned anmount of waste, thus formng a batch of

wast @alin@$he @06@Rdaiad deiBl d¥ante; unit; - transferring
said batch of waste to the detector nodule; - sealing
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neutron generator to rrradiate S_al ( vvast_ _
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whi Cttt]les faxilo?ec?l?ésc r(])f otfhevw?r?;tgriials ofC \?vrfl?crhl Ssggoi batch of waste is
comprised;
activating the gamma detector to measure the quantity and energy of
the gamma quanta emitted by said excited nuclei;
- directing said batch through a diverter gate to one of two or more
channels; and
repeating all of the above steps until no more waste remains in said
receiving bin or the processing of said waste must be suspended for
some other reason;
wherein, the selection of which one of said two or more channels to which
said batch is directed is dependent on the results of said measurement of
the quantity and energy of said gamma quanta and one of said channels
leads directly to the waste processing chamber of the waste processing

plant or apparatus and a second of said two or more channels leads to

either a temporary storage area, back to said waste receiving bin, or to a



activating the gamma detector to neasure the quantity
and energy of the gamma quanta emtted by said

wez@soeminucl ei ; directing said batch through BCT/IL2005/000310

diverter gate to one of two or nore channels; and
repeating all of the aboy%%%;eps until no nore waste
remains in said receiving bin or the processing of
sai d waste st. be suspended for.. so ot her reasopn;
P E ROt S oo dYArer e RS 2ot SRPGERG Ikt or
nore channels to which said batch is directed is
JERRFAEH on the results of said measurenent of the
quantity and energy of said gamma quanta and one of
said channels |eads directly to the waste processing
chanber of the waste processing plant or apparatus
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either a tenporary storage area, back to said waste
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PCT/ 1 L2005/ 000310 -38 disposal area that is not a
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t TRETAEPT OLFP BV EF Y he el ements of the systemand to
perform cal cul ati ons and store data necessary for the
operation of said system



