METHOD FOR TREATI NG EFFLUENTS CONTAI NI NG
FLUOROCOMPOUNDS LI KE PFC AND HFC The present invention

wo edoabewst o a net hod for destroying effluents PCEEPIIG7/051811

froma reactor, the said effluents being transported
through at | east one punp towards plasma neans capabl e
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the perf luorinated (PFC) or hydrof |uorocarbon (HFC)

type, between the fluorine and the other el enents of

these nolecules, in order to generate first species
%ﬁb?%ﬁ@é%&ﬁeﬂn§gﬂﬂ§6ﬁeQeH%t%%CQHQ Qa%%@%%d|f&H'QeQEroylng
solid species before interaction of these second
s@ééuestmnuHSdnygoﬁnmm qnneéang mganssaMar edsuents being

stens str |n Iuorlne cont ain
P TG B aiohr 8% G o Ty P Tene R Ere BhgeRa means
depasiti @F Qiestﬂﬂ_’rdyifrié NGt méétsltCldJe&Pday’Lnl bonds in molecules
sem conductor_ production units, are known in the
PﬁteF%@urQﬁr@%%P¥hﬁa@%%np“§TBatéﬁt B3dRcEdEsTFgsarbon  (HEC)
(These n 0 S b 0
7R S o Sr1 g T (1  For “a0pas 117G pew 1T oa fof chese
mbéanumgsthelreacdersTusegeherathlsfmﬂsﬂﬂ AgeoLes Whlch. are
osition, for exa In these _known s , .
B Ber BV o QIeteF T3] APBEPES: | Acaitine Gassorid species
senbakbningcPECs ioh WECs kefore ddiel rsgdi10dugt tONai Pt 8r wet
the plasma, in order to generate products such as F2,
COF12y1i8gpmeansoF4, etc. at the plasma outlet.
However, these products are thenselves difficult to
destroy subsequently, and today, a person skilled in
vheiant woulydtems for destroying fluorine-containing

compounds issuing from reactors for etching or chemical

vapour deposition of thin films, particularly in
semiconductor production units, are known in the
literature. See for example patent US-A-5865786.

(These fluorine-containing compounds may be used for
etching existing films, for depositing new films, for
cleaning the reactors used for this etching or deposition,

for example.)

In these known systems, oxygen or air is usually injected
into the gas containing PFCs or HFCs before their
introduction into the plasma, in order to generate products
such as ¥F,, COF,, SO;F,, SOF,, etc. at the plasma outlet.
However, these products are themselves difficult to destroy
subsequently, and today, a person skilled in the art would
wish to obtain, at the plasma outlet, products that are
easier and less costly to destroy, particularly products
which can be withdrawn from the offgases leaving the plasma

by a simple water scrubbing (or other solution well known
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wi sh to obtain, at the plasma outlet, products that

are easier and less costly to destroy, particularly
w@e@mduedo8l whi ch can be wi thdrawn from the of f gBGEEP2007/051811

| eaving the plasma by a sinple water scrubbing (or

%Qer S°£8t'°” &@éénkQ%Wﬂﬁ%d__ynt%h% P on ?FP"QQ LRines,

such &5 am nés erson’ s

éhe.att t hereby wishes to be able to use these
scrubbi ng systens, which nmay optionally be centralized
or delocalized, and/or solid reactive adsorbents that

ar e ml-g %Qﬁmﬁﬂx§n9n|%%% Gast lynd thosgeLequi ned é@le to
the case of oxygen conversion chem stry. Today, in the

eﬁéluehesdesscuubb@ngsysyensmasedWQLChhemeX|toptlanally be
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@HsbkﬁghtattﬁbﬁD%QQGMKﬁfka&&%ﬁﬁ@nﬁ%YB@@BI§o$ﬂl§CtBQn those
just before the entry of these effluents into the
prasmEcdystieffcafidsthetaBEvVeRBNEPBHBESSPBCFBSMAPELY -
recovered and partially renoved with a "dry" pollution
control system (generally solid alkali reactive
dddeybentsyhepetifohakhy fleskowetiby ayeeempolikatli eh the exit

t | t t f I t he
Goes IS PO THo pPatnd Lok oS IR reapol Veving the

gxehangerisgifestl yrém aHenperatine ehaapewt 2:0e086ing or
causes the creation of solid particles which may clog

?ﬁ@héygﬁe@tI4¢mﬁ3ﬁﬁe%ﬂqePﬁ%@FVéeen@§§9@@ﬂ%§ theected Just
gassse! ﬁQ'QEtEQOHka t¥E%18En?§pgﬁ£B'9H CE?Q@%E system,
partlcu arly after t eanlng of "t he chanber usi ng

pnddmhbsa@bvbh@nEﬁﬁn@@.Hﬁ@cies are recovered and partially
removed with a “dry” pollution control system (generally
solid alkali reactive adsorbents) optionally followed by a

wet pollution control system.

However, the system for cooling the gases issuing from the
plasma system, in a heat exchanger, directly to a
temperature of about 20°C, causes the creation of solid

particles which may clog the system.

In other alternative embodiments, the gases issuing from a
CVD type of deposition chamber, particularly after the
cleaning of the chamber using products of the PFC or HFC
type which follows the deposition step, are treated at the
outlet of the primary pumps in a plasma system after oxygen
injection just before the introduction of these gases into
the plasma, the wastes issuing from the plasma being sent
successively through a dry pollution control system then a

wet pollution control system or scrubber.



10

15

20

25

30

type which follows the deposition step, are treated at
the outlet of the primary punps in a plasnma system

w@bdoenowsygen i njection just before the introdect/EPWODO51811

these gases into the plasma, the wastes issuing from

he pl.as el ng (oo iLvely thrqgg? a . _
%BII%ﬁﬁogq%gﬂT$ol§§§E?§%1t%§§ag”meguﬁgiIu’iong%%h?roFarbon
systetmongscudbectd n vlilctknawmdsystenslé@dayhe system are
however, solid carboncont ai ni ng Eroducts,mhich tend to

BFBGT Ehedsyst ehfar el gRnét At EF by Feaciioh Beénerhothet (02

9xi-i 2iRgqPEQdUGE (EResakk)nadded taqt he gases to be
treated. It has al So been found that, by operating

these plasma systens to treat certain effluents by a

i fil i h i i b
DR thd | ThRLS Tt TR, [PRLy L AEXPoRERRLYng | thisaq nelasma

shetphashe reacii ofsrtdi@ncappteach sych ashdeseribedtching
in US-A-5965786, the said dielectric tubes were liable ,
rethPeaktRutdent i and 4t ral IRRL tHstdmttdneosey, dielectric

Lhbout, a0y \possi Rid | Ly,ef Hpreveoting, 1l s ic"é%%@'ro‘%ﬂce"
?ﬁerebyacau5|ng failurenaﬁg innedié?e éﬁ%t own of theln an
gystrenathor stirkat eRg daseoubedf f LuentV§-bySthé7pbasmahe said

t.hereby reduci the syste s nmean ti bet ween

PAPIBP LS EMTBEES THE AU 30 LT h £2pr CHIH has itemly  and
dibtlsuly, tanisdentihyochecgyse wiherpal | Wipn o8t 1ity of
equi prent manuf acturer does not know exactly which
proevaetsndr etitbht &iaved e che EPRErabHt sSawhiedh dRtidmre and

YRfL¥qdULLNg AGCEPL ANCe. progeduras.  pard ) cul.arly syfien
tﬂe sem COH%UC?OF rranu];ac%rer tesets né)v]\:/ progactl\sp@. gaseous
effluents by the plasma, thereby reducing the system’s mean

time between failures (MTBF).

The cause of this problem has been difficult to identify
because the pollution control equipment manufacturer does
not know exactly which products are contained in the
effluents, which often wvary during acceptance procedures,
particularly when the semiconductor manufacturer tests new

products.

After intensive research, and generally in the absence of
manufacturing acceptance and hence of the content of the
effluents, it has appeared that certain metal compounds
could be deposited on the walls of the dielectric tube
(when a confined plasma is used in a dielectric tube) or of
the chamber in general, and form a conducting layer, which,
in the case of dielectric tubes particularly, leads to the
virtually immediate shutdown of the apparatus, because this
deposition makes the tube wall highly absorbent to

microwaves.
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After intensive research, and generally in the absence
of manufacturing acceptance and hence of the content

w@boovigooef f | uents, it has appeared that certai PICTYEPAD7/051811

conmpounds coul d be deposited on the walls of the

di el ectric tube (when a confined plasma is used in a
dielectric tube) or of the chanber in general, and

baem aoceesndlet i rgdlayer,ioahi clyulidh the case pirticular the
dielectric tubes particularly, leads to the virtually
tAfedPatePshitdonn St Napardtifs,S PEcduse t hygter  vapour

depositdpn Jibkes; fhe tubemald highly absarbend t@Ris to be
m crowaves . One possi bl e explanation could be in

paetiedl hefovhe iheoaparpBiutbitygnofnter thenchateeial s

with the water vapour or other oxidizing elenents

m xed with the gas to be treated before its

ot seduet ik | tost herpbasmarhie soloveidhenfidstproposes to
probl em that the invention proposes to solve, that is,
883¥At | &Py How tD5 TR B2 5EY BB n§Osysttent (FEYPRHNT System

?ﬁé‘é? the seérfLLBJe@ﬂé CERe,SREONY $RECIESInd SSYLAGe L] Ok suing
the plasma, the 1nvention reconmends injecting
them calheconmpbagrgs, | ntvdi chnviee thonec ufecoomtaiyns ahjecting

| east one hydrogen ato preferably at the plasm
GhETeCa0r CONBORAFLy s WASh B Tl THAL Bl GoMkebuf at least
ehese e dbhe outdet ©fc thesel coapounds Jiemd utlet or, as

pl asma, essentially to %enerate hydrof [ uoric acid
#AFEH BReRCEF3BOPvesni ANEhBLlRENEr DP6r caAger éduEhpgoutlet of

oGt i ool PRt St & Terive heeRydratiucy cienerate
agtdofabbrthi agsdcensctdetrbdn thesuseeswihl thenetitaes (or any
g%gggg?égﬁ;ﬁejF Igy;gé%;,SXEJtrgdgq g9£5|23 f?%é%. to use a
“dry” pollution control system to remove the hydrofluoric
acid (all things considered, the user will sometimes prefer
to use this “dry” system 1in addition as a precautionary

measure) .

The inventors have also found that when, in particular,
products such as WFg are found in the reactor, the passage
of this gas through the plasma, accompanied by a partially
reducing or hydrogen-containing element, causes the
deposition of W on the tube walls, thereby causing its

virtually instantaneous failure.

In order to solve this second problem posed by the use of
hydrogen-containing additives when the first species
particularly comprise a metal fluorine derivative such as
WEF¢ capable of generating a metal deposit and when the
plasma 1is produced in a dielectric tube, it 1s then

important to inject at least one hydrogen-containing
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measure) . The inventors have also found that when, in
particul ar, products such as W6 are found in the

wo eachenngl t he passage of this gas through the ptEREPB)7/051811
acconpani ed by a partially reducing or

h n tal ement, C i
ﬁ%%ﬁggﬁeC%ﬁﬁggvaeﬁg,g%hggeb ]f%ﬁilng |%£g§$§?ﬁap%%t‘ at the
bﬂSléﬁt&Mﬂnﬁbﬁalbur&hdﬂlGhderHyﬂﬁﬁﬁéﬂ}ddﬂﬁhﬁﬁimmdelement

probl em posed by the use of hydrogen-cont ai ni ng
586?F?v@§ WHEH tHe PPPst %%e&’nlé§ 3&% |%1tﬁ%ﬁ|§/P%%%?| ggeated

anmetl fluonine deyi vahkveysuchyas Wit capable «@fe prc  to
generating a nmetal deposit and when the plasma is

peoeueee srcandi electikisc t@b%Eﬂlteq®1V¢k¢mtnpbhtanhYﬂGOgen—
h ct at le egst one :yd en- contalnln

StF&RfHh & HRE T plasna ?e?%r%%? g? thnjeCted into

@Hé|Qﬂd§M§e@fse$@ t hat &h@ad©gﬂ@@@m %@ﬁ&mﬁh@gPFC or HFC
el ement reacts as soon as possible with the first "
YpeerescerearedaiRepAE PPESnaPFPOATT hernPREtrelly “broken

‘559855@5:? ? EHetﬁgclBQaQ%Eré&?léacgﬂg ﬁﬁgghgspoéésd%charge

equi val e hi's hydrogencont ai ni ng el enent

redati ng agent can be injected into the plasna itself,
at a place such that the PFC or HFC nol ecul es have

al ready been "broken" or partially "broken",

pheherablohdointhedocatd omrcald eshkdenPl asMhe offgases, at
post - di scharge zone) Wien a conpound such as WF6 is
phesehfsiha ﬂﬁéeéﬁf§é§e§69ﬁmﬁqﬁéﬁﬂQ&nﬁﬁ|¢ﬁ%ﬁ P¥p@uct in the

I th b
g%? ed.i%hq?h 6atrary, t |rs?§sgggﬁg?% U|ﬁg% Ytirst

ﬁpenﬁME\MﬁﬁuﬂdﬁﬂfmﬁchFMpmnlleahengr@b@t upon leaving the
plasma with the reducing species injected downstream,
causing a deposition of tungsten metal or other solid
tungsten compounds, such as oxides or oxyfluorides, on the
generally metal lines located at the plasma outlet, thereby

raising no problem of operation of the plasma system.

As a source, particularly gaseous, of hydrogen-containing
reagent and/or reducing agent, use can be made of H,0, H,,
CHs, NH;, alcochols 1like methanol, ethanol etc., glycols,
hydrocarbons, hydrides, or any other hydrogen-containing

compounds.

It has in fact been found that the second species thereby
created (using these hydrogen-containing additives)
contained much more hydrofluoric acid HF than when
anhydrous additives were used, particularly of the oxygen-
containing type. Furthermore, when  WFg (or similar
products) is/are present randomly in the effluents to be

treated and issuing from the reactors placed upstream of
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plasma with the reduci ng species injected downstream
causi ng a deposition of tungsten netal or other solid

WO 20vg89®81 conpounds, such as oxides or oxyf | upecT/E@r®)7/051811

on the generally nmetal lines |located at the plasma

| et, ther rai si no ptoblem of operation aof .the
gﬁ%sﬁﬂngvgteﬁ?gAéﬁgéggﬁ?%%é ﬁ§$??g% 3r|@§é%§egﬁggrngXD the
bydesngeno€ontdirngag-ceagenhiagdpevduedectagsagent depseition
can be made of H20, H2, CH4, NH3, alcohols |ike
At h8nof O et handte et LI Wi cd’s, Mydridcarhsnslines located

Ry AR5de8am0r; ANy, Ot hek shydr ogenscopt abRi NG CAMMAUNIS) v made
It has in fact been found that the second species
themebytzreke et (SUusicdg pheseldydrogemrcontakniwigich such a

dditives) . caontai ned nmuch . nore hydrofluoric .acid HF
B R W en MRa A oGS Aad e S ke L harir elirhrty not @
atat/Becexygencont ai ni ng type. Furthernore, when W (or

simlar products) is/are present randomy in the
effluents to be treated and issuing fromthe reactors

?B%@Qr&ips{{e&}ﬂs"f bREPUEDSHgt NG, HOWNSE T B8RV LBLACELARaining
wth regard to the pPasna of hydrogen-containi ng
produchgdscauses aomkpostid i dre ofik(cdredof ddemisvatieawesof the

of W) in.the lines, |ocated downstre of e pl asma,
P ASEE i o GOTART | AEe e b il i bag St el rean,
Phastsicautane faft & sschod depasi tsamhithrd$ry. In fact,
obviously very thin, is absolutely not a drawback.
HoRedeELTELRAS Ibédn CREURY thpata infechyidy ogehs comti hfngover,
: n i nj ed f -
Ry, PR BTt ndfia RhGE o cRU"SbEERTRE! obPinea by
upstpdaming the same quantity of hydrogen-containing
additive gas, for example, water vapour, upstream of the

plasma.

The inventors believe that a significant proportion of the
PFCs initially introduced into the plasma has probably been
reconstituted before their decomposition fragments can
react with the hydrogen-containing compounds introduced
downstream. The PFCs thus reconstituted can no longer be

dissociated again before leaving the plasma-filled zone.

In order to simultaneously solve the two problems posed
above, according to a preferable embodiment, the invention
consists in injecting upstream of the plasma or at the very
latest into it, preferably gaseous oxygen-containing
compounds not comprising any atoms of hydrogen or other
elements capable of reacting with metal elements such as
Al, W, etc. (if present in the plasma), while injecting
hydrogen-containing compounds downstream of the plasma,

into the mixture of the first gaseous species generated by
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the solution obtained is not fully satisfactory. In
fact, the destruction efficiency obtained in this case

wo 300709981 al |l ot her things remaining equal, tPeIEPDOT/O51811

be obtai ned by introducing the sane quantity of

ro - contai ni i.tive s, .faor ex , er
gé%ouggﬂﬂ%% %%anf%%vggglﬁ asﬁ%§. f#% in@g%?%gé E@ﬁfﬁﬁ% the
thabeaasigai bifcaie pfopott bapeohist RepckPiEs iidduald yfrom the
i ntroduced .into_the plasma has_probab

‘been .
Peeshat PEGEedbel oF 8MEREST CHBESNMPOS P | %‘ﬁgﬂe&gﬁ]@ﬁt“s Io&nC, so

Fgact wWhdde t he degenieNt Ay NYokBPRAHAAS cact with the
i ntroduced downstream The PFCs thus reconstituted can

Aorkongeechesdi ssoci at ed again before | eaving the
plasma-filled zone. In order to sinultaneously solve

the two probl ens posed above, according to a

piehetabha senbedi tenbe tthed nvenbhon peanSicstlsid Ntheory, the
i njecting upstreamof the plasma or at the very | atest

FRYBPEPT Spr %Sy ghSebus "BifyenaBontdiiHgpus  additive,
%g QHB?QITQtOQQHBE'SEBQ éggm@&8"§x9geﬁygkoggﬁ,Oﬁs injected

er el ements capabl e of reacting wth nmetal el enents
spehrasmAl ofW ,thet c.pla$mpr esehe | matibe pdasnE)ve whiilel  be

i,npectin ydr ogen- cont ai ni.ng conpounds downst r eam_of
PRESErtaraY e Tha SRt Ore Ot B o FEroiaabbug ] react
spe¢i essgener at ed MHheqebepteat ieanversindhid bhe the PrCs
pl asma, where the tenperature of the first gaseous o
3peépes iBBEP ng ¥ omutilse Pl aswa rpeéfer ablfyupsiarnsontaining

EoHPLyhtcor LAl o 150,05, SOLI WIS (pne ciror
speciies) : Wtihott wiingndo beetiedriyo amybpartdtcultéie high
%2%82¥éthgg of the gas in the microwave plasma and, once
formed, are very unlikely to be dissociated again. 1In
particular, they are not significantly reconverted to PFC.
These corrosive anhydrous fluorine-containing products such
as F,, COF,, SO;F,, SOF; are much more reactive than PFCs.
At the plasma outlet, when the hydrogen-containing
compounds are injected, the temperature is still sufficient
for them to react more or less completely with the
hydrogen-containing additives, to essentially produce HF
which 1is much more stable thermodynamically than the
corrosive anhydrous fluorine-containing compounds. However,
the PFCs that have not been converted by the plasma will
not react significantly with these hydrogen-containing
additives leaving the plasma. Thus, the PFC conversion
yield is substantially the same as that of the pollution
control method wusing as additive only the non-hydrogen

containing, particularly oxygen-containing compound(s),

injected upstream of the plasma.
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i nventors believe that when an anhydrous additive,
particul arly oxygen, for exanple oxygen or air, is

WO mpogo9®sll upst ream of the plasma, the said addPeT/ER2007/051811

will be dissociated and/or excited and its fragnents

L. .yery .easi| ith th | Ssocj at j f n :
R A
tkunpilaeycontaibpidigeaarpoundsi slch ase F2, n@OF1 2niting, in
SO2F2, SOF4 :,éthe first species) : these conmpounds ,
SPBIVBFY8tablt hthFh§Hﬂ%ﬁ?t%ﬁﬁﬂﬁ%iWﬁ%?%fs@%%sg%ssFHematlc

Lheym er guave rpl,ag il apdcmeAce s 0t aRdo rak B VehYention.
unlikely to be dissociated again. In particular, they

are not significantly reconverted to PFC. These

rrosive anhydrous fl.uorine-contailnin oduct s suc .
e R R SRR M )
PhEs fidurihe plhasima ogdtete whadrt Recuum, are connected to
hydr ogen- cont ai ni ng conpounds are injected, the
Péﬁﬁér@ﬁuﬂ@%%@s?h?lfé@ﬁﬁﬁdQﬂﬁYf%@OW%eﬁhﬁoHﬂ%ﬂﬁrﬁnﬁ%ﬂps 1

. l.es tely wct e hyd = i nj
DBt B DR L e DR EELEY PiRre ot e
notéest abl e thernodynami cally than the corrosive

anhydrous fl uori ne-contai ni ng conpounds. However, the

PFCs that have not been converted by the plasm wll

petekgachusbgnif beantkyewi th Lheseubydeagepreontai BbAbdected
additives | eaving the plasma. Thus, the PFC conversion

ynepdrpslshbstanerarryteheisakbaasorhay 6fephethe effluents
EQEEE%%O%I%ﬁﬂtf&%cﬁgigo%hﬂ%hngn Qgg&ﬁtgev%ﬁh%u%h?steps of

non- rogen contarlning, particular

okggentbodt adapngiconpoundchshyg, i npected upstneam oktc.).
the plasma. The invention wll be better understood
fromthe foll ow ng

A first ©particle filter 4 is provided before the
introduction of these gases via 5 into the plasma system 6
(which may be any plasma system for destroying effluents,

particularly a system as described in US-A-5965786).

At the outlet of the plasma system 6, heat exchange means 9
are arranged to cool the treated gases, with, in the bottom
part of these means 9, means 16 for recovering liquids that
may have condensed in these means 9 or solids that may have

been formed upstream or in the means 9.

After passage through the wvalve 10 in order to isolate the
plasma from (its discharge line) downstream if necessary,
the low temperature gases reach, via the 1line 11, an
additional trap 13 (optional, depending on the methods) to
optionally condense residual products or to trap any solids
which are removed at 15, while the remaining offgases flow

via the 1line 12 into dry or wet means 14 for trapping
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exenpl ary enbodi nents which are non-limting, in
conjunction with the single figure which shows a

waedhensgost vi ew of an effluent treatnent systepeDEP100B051811
i nvention. The reactors for nanufacturing

gégﬁgdﬁgée étgno&eghgmﬁnowntg aguEg)a o?nmﬁkl%led in

r vatuuny are conn to pu
the firgure only shows the primary punps 1 mhlch
deliver an effluent at atnospheric pressure at the
outlet 2 . Several punps 1 connected to various

Leactgisqar e connpect edyidh Payal | elyeddhof defe 0 than  the
simil tanéously treat the effluents issuing from

peadu@nsgmhﬂemenay execuneevaedoas ppepssoﬁ the nmethodam of
égepo |tion etc actog cleanln

PP PP ) 19, o bRk Rafops s At  BRLe at

otatheserngaseskMaz tnd nt e1éhenpl askm %@ﬂﬁﬁﬁdiKWmlGﬁxt not
may be anX | asma system for destroying effluents,

ﬁﬁ??ﬁééFé v§ éné9§F@ﬁ1é§t9e§E?|Béﬁsmﬁ @Saﬂ§5§65?86?XPlalned
At t.he outlet of the plasma system 6 , heat exchange

neans 9 are arranged to cool the treated gases, wth,

in the botton1part of these neans 9 , neans 16 for

eri |ds t hat haye condensed in, thes
T S e T o o S T | SRR rpaseous
ebmpBuhhe MRANSe Samp A t R paﬁsaegembhé@u e valye Blssage
in order to isolate the plasna from (its discharge

Fhﬁ@YgHoW@ﬁrﬁ%ﬁﬁm¢rn@§e§§@@¢aqqﬂ9|®mmﬁéﬁﬁeﬂﬂﬂﬂﬁ§t on the
3% ¢s r%ac{hdevbﬁa&ﬁgr" rJel’t g&’ Lhhonal %ér‘?%&@ed, then
opt 1 onal ependi ng on t to optionally
enydem§@r®@smduamt@rmdmgtSgaﬂedustlpnmdmmw sahidder reducing
agent can be injected upstream of the plasma, including
products containing both oxygen and hydrogen, without the
risk of metal deposition inside the means 6 which generate
the plasma. The injection of exclusively hydrogen-

containing reagent and/or reducing agent issuing from the

plasma can be maintained, reduced or discontinued.

If, on the contrary, the effluents contain at least one
gaseous compound of at least one metal (for example WFg),
then at least one anhydrous oxygen-containing element
(oxygen, air, nitrogen), 1s injected upstream of the
plasma, into the effluent to be treated, while at least one
hydrogen-containing additive and/or reducing agent 1is
injected preferably downstream of the plasma (or as early
as possible into the plasma or into the post-discharge
zone) into the mixture of first species created. (In case
of uncertainty concerning this injection, it is preferable

to use this second solution).



whi ch are renoved at 15, while the remaining of fgases
flowvia the line 12 into dry or wet neans 14 for

WO ea@ppvsggaseous products, neans known per se POI/BP2007/051811
person skilled in the art . According to the

e N o L e A S

andser &h@omnaiﬁiﬁﬁ@ oﬁdﬂhelpbasaﬁcﬁ wh;lazat H@astcane NHs,
oxi di zing el enent is optlonally (but. not_necessarily)
PAFBEPEE | nt'e"R he Pl asRETHEAAS 6 , ©BRARRPL ai rred &oF@L, 2
hy!ﬂ:o&ggbgﬁfl uent Shj{/cﬁ]ric@@ line sy 40 not ﬁ?[ﬂ:@b@naaﬁntalnlng
gaseous conpound, for exanple W6, of a netal capabl
byepassage through the plasm, of generating a netal
deposit on the walls of the chanber where the plasm

i s generated, then any hydrogen-contai ni ng gaseous
poedyeteand/oar fledugipgmagent wambesi nNjsgGt ask tgpst r eadling,
of the plasma, including products containing both
B%ygeniRAdaAgdEoHBR, CANt ABLEOPRGLYi BR BfdAEt AL necessary).
deposition inside the neans 6 which generate the

pl asma. The injection of exclusively

hydr ogencont ai ni ng reagent and/or reduci ng agent

i ssuing fromthe plasma can be maintai ned, reduced or

di scontinued. If, on the contrary, the effluents

contain at | east one gaseous conpound of at |east one

nmetal (for exanple WF6), then at |east one anhydrous
oxygen-contai ni ng el ement (oxygen, air, nitrogen), is
injected upstreamof the plasma, into the effluent to

be treated, while at |east one hydrogen-containing

addi tive and/or reducing agent is
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30

injected preferably downstream of the plasma (or as
early as possible into the plasnma or into the

w@omvAghoschar ge zone) into the mixture of firsPCEPRDIBES1811

created. (In case of uncertainty concerning this

injection, it is preferable to use this second

solution) .It is then possible to inject, downstream

of the plasma, at |east onel=iduci ng additive such as

H2O , H2, CH4, NH3, al cohol's such as nethanol,

et hanol, a glycol, a hydrocarbon, a hydride, and/or a

hydr ogen- cont ai ni ng el enent. Downstream of the plasna

at point B (8), before cooling, oxidizing additives

¢an ofetbadl | yolye m&ﬁﬁiQYﬁnmece§§éH9mtSCIaﬁmming from a

Met hod f d ffl f
e REr Ol Ik L A A S 3 LG kBT 3, chpouon at

atsalseaSbn@nep@m@sp andl t overdsdpl afs:[@sm@anrse&a@abbgp@}ﬁle of
destroying at |east certain bonds in nolecules of the
PEELEPYHRE Byfpe Fettneetr thi” f PRBEF né NafP lttet l[Ghett the PEC

keﬁ‘?@t%y%fe 1esR ?P't%%“'ﬁ%&fl&é“ea C{Cd% %fyg?eméﬂts of

order to generate rst speci es whi are t
tbavert@dleQuSesonﬁfg&ﬁ&ou@FCI|qU|dHB® stofpa, sgeciesder to
bef ore |ntera i on of se second eC|es mnth

%PeﬁﬁFFfﬁlﬁj ne%%“ec%a Jc?%r?f%dﬁ Ot HaAt S 1 s‘%lo second

ga8chydl OgeNE LAt & Mi BRY 1Feagepscand/ Ofe F&EUICIIRG AGRMIion  of
I's injected downstream of the plasma, but upstream of

Fh@sﬁur$¢9@%% rRfTsies nveritder dry r@%ctW%ﬁtl@WﬂﬁiyﬂP@StmeanSr
éHE%S?e%%Eéaedlﬁndtdﬁﬂ mthe 13 %%‘%”doigechgﬁ gén'—%ﬁ‘camlng
sone of these secon Specl es e| ng renovaobl e Dy wet

paepbyingnddansredohiag ageatetsscénubbtag. downstream of the
plasma, but upstream of the purifying means, in order to
react with the first species created and form the second

species, at least some of these second species being

removable by wet purifying means such as a water scrubbing.

2. Method according to Claim 1, characterized in that at
least one hydrogen-containing reagent and/or reducing agent
is injected as early as possible into the plasma or into

the post-discharge zone thereof.

3. Method for destroying effluents according to either of
Claims 1 and 2, characterized in that the hydrogen-
containing reagent and/or reducing agent 1is selected from

H,O, NHs, CH4, and/or alcohols.

4, Method according to one of Claims 1 to 3,
characterized 1in that at least one oxygen-containing

compound is injected upstream of the plasma.
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2 . Method according to Claiml1 , characterized in
that at | east one hydrogen-containing reagent and/or

WO edaodgl agent is injected as early as possi bPET/EP1007/051811

the plasma or into the post-discharge zone thereof. 3
Met r ng e nt, s co g

R e e
hydrogﬁpemeéaémbmgnteagemthanﬁyopaeedgélngragghtths plasma,
selected from H2O , NH3, CH4, and/or al cqohols. 4
%Fh&&%@é@rdﬁngﬁf@%@% T BPRE119€508 1L on the walls of
charaghgrbzegnbpet bAL @ﬁaEﬁQSESOQ@n@%XQ@H Ceﬂéébﬁkgglzed in
compound is injected upstreamof 'the plasma.5 .
abeormhq;Qxyq}gn¢@mmalmxn@mpempphedeﬂmbwaﬂaﬁcﬂp$nﬁeam may

? rl%%n Ienen mhlch ﬁy assaqﬁlthrougg thlen n £
pra ré*Capabl erati'ng a et al d%p03|¥e%Elo ©
hb@rm@bhsc@ﬁtéhﬁlﬁbaﬂhﬁﬂﬁ%hﬁr@nﬂh@rp|ﬁﬁﬂﬁtlﬁ§' agent may be
generated, characterized in that the oxygen-contai ning
Baipbanacinj sefeaedpstr 84AN ey SaPEH1EBARFaI n hydr ogen

atons, while the injection of hydrogen-containing

reagent and/or reduci ng agent may be nmi ntai ned,

reduced or even discontinued.



