PLASMA ABATEMENT DEVI CE The present invention relates

to a plasma abatenent device. The invention is
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treating a gas stream exhaust froma polysilicon etch

process. During the formation of a sem conductor or

flat panel display device, various different process

gases are supplied to various process chanbers.
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Gases are also supplied to an etch chamber to perform selective etching of areas
of the deposited layers, for example during the formation of electrodes and the
source and drain regions of a semiconductor device. Etching gases can include
the perfluorocompounds such as CF,4, CHF3 and NF3, other halocompounds such
as HC|, HBr, BCl3, Cl> and Brg, and combinations thereof. Fo,r example, CF, is
commonly used to initially form an opening in a region of a nitride or oxide layer
formed over a polysilicon layer and which is exposed by a photoresist layer, and a
mixture of HBr and Cl is commonly used to subsequently etch the exposed

polysilicon.

The etching gases can react with a photoresist to form deposits and tars that need
to be periodically removed from the etch chamber, and so a cleaning gas, typically
comprising SFs and oxygen, is periodically supplied to the etch chamber to remove

the unwanted material from the chamber.



The etching gases can react with a photoresist to form
deposits and tars that need to be periodically renoved
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typically conprising SF and oxygen, is periodically
supplied to the etch chanber to renove the unwanted
material fromthe chanber.During these etch and
cl eani ng processes perforned within the etch chamnber
there is typically a residual anount of the gas
supplied to the etch chanber contained in the gas
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the electrodes. One of the electrodes has an axial hole to provide a gas outiet
from the gas chamber. Under the intensive conditions within the plasma, species
within the gas stream are subjected to impact with energetic electrons causing
dissociation into reactive species that can combine with oxygen or hydrogen to

produce relatively stable by-products.

A convenient source of oxygen and hydrogen for reacting with the various species
contained in the gas stream is water vapour, which may be readily added to the
gas stream upstream from the abatement device. For example, reaction of CF,
with water vapour will form CO, and HF, and Cl, can form HCI within the chamber.
HF, HCI and HBr can be subsequently removed from the gas stream by a wet

scrubber located downstream from the abatement device.



A conveni ent source of oxygen and hydrogen for
reacting wwth the various species contained in the gas
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It is an aim of at least the preferred embodiment of the present invention to provide
an improved plasma abatement device that is suitable for treating a gas stream
containing varying amounts of a halocompound, such as HBr, HCI, Br; or Cl, and

water vapour.

In a first aspect, the present invention provides a plasma abatement device
comprising a gas chamber having a gas inlet for receiving a gas to be treated by
the device and a gas outlet, at least part of the inner surface of the gas chamber
being formed from, or coated with, an electrically conductive material that is
resistant to corrosion during treatment of a gas containing a halocompound and

water vapour.

The inner surface of the gas chamber may comprise a layer of said electricaily

conductive material formed on the inner surface of a housing defining, af least in
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wat er vapour. In a first aspect, the present invention
provi des a plasna abat enment devi ce conprising a gas
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treated by the device and a gas outlet, at |east part
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The electrically conductive material may be diamagnetic or paramagnetic. The
weaker the magnetic susceptibility of the material, the greater the transparency of
the material to a magnetic field established within the gas chamber, for example
when the device is a microwave plasma abatement device. Consequently, the use
of diamagnetic materials such as brass, gold and silver, and paramagnetic
"materials such as titanium and aluminium which have a relatively low magnetic
susceptibility in comparison to superparamagnetic materials and ferromagnetic
materials, such as steel and nickel, will result in less distortion of the flux lines of
the magnetic field established within the gas chamber, and enhance the quality of

a plasma generated within the gas chamber.

The gas chamber may be located, at least in part, within a resonant cavity of the

device. Forming the inner walls of the resonant cavity with a material such as



The electrically conductive material may be
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transparency of the material to a magnetic field
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In a third aspect, the present invention provides a microwave plasma abatement
device comprising a microwave resonant cavity having a gas inlet and a gas
outlet, and a waveguide for conveying microwave radiation to the resonant cavity,
the resonant cavity having an inner surface formed from, or coated with, an

electricélly conductive material that is resistant to corrosion during treatment of a

gas containing a halocompound and water vapour.

In a fourth asioect, the present invention provides a microwave plasma abatement
device comprising a microwave resonant cavity having a gas inlet and a gas

" outlet, and a waveguide for conveying microwave radiation to thé resonant cavity,
the resonant cavity having an inner surface formed from, or coated with, titanium.



In a second aspect, the present invention provides a
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by the device and a gas outlet, at |east part of the
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fourth aspects, and vice versa Preferred features of
the present invention will now be described, by

f

Flgur@@m érQ?ﬁr%ﬁCtlﬁmth'?‘é’ftB%Hﬁl@éh?éjeM?@ Hens Mﬁarﬂrﬁrﬂj Fidure 2;

drawi ngs, in which: Figure 1 is an external

perspective view of a mcrowave plasm abat enent
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q Figure 1; Figure 3 is a cross-sectional viewthrough

and t he device along line A-A of Figure 2; Figure 4 is a

cross-sectional view through the device along |ine B-B

of Figure 2; and Figure 5 is an enlarged view of
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Figures 1 to 4, a mcrowave plasnma abat enent device 10
With reference to Figures 1 to 4, a microwave plasma abatement device 10
comprises an electrically conductive housing 12. As illustrated, the housing 12
may have a rectangular cross-section. A slot 14 is formed in the'housing 12, for
example by machining, and extends across the width of the housing 12 to provide
a resonant cavity of the abatement device 10. One end of the resonant cavity 14
is connected to a waveguide 16 for conveying microwave radiation from a
microwave generator (not shown) into the resonant cavity 14. The other end of

the resonant cavity 14 is connected to a short circuit 18.

The waveguide 16 comprises a first, substantially rectangular body portion 20
having a height h substantially parallel to the TE electric field of the microwave
radiation conveyed through the waveguide 16 to the resonant cavity 14, and a
width w orthogonal to the electric field of the microwave radiation. The waveguide
16 also comprises a second, substantially rectangular body portion 22 facing the

resonant cavity 14, the second body portion 22 having a height h, and a width w,



conprises an electrically conductive housing 12. As

illustrated, the housing 12 may have a rectangul ar
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reflected by the end plate 26 to form an electromagnetic standing wave within the
resonant cavity 14. The position of the end plate 26 relative to the end of the

second portion 22 of the waveguide 16 may be adjustable.

The short circuit 18 comprises a tuner 29 spaced from the end plate 26 for tuning
the short circuit 18. In the illustrated example, the tuner comprises a screw 29
threaded into the top surface of the short circuit 18 such that the body of the screw
extends into the chamber 27 substantially perpendicular to the direction of
propagation of the microwave radiation through the chamber 27. By turning the
head 29a of the screw 29, the end of the screw 29 can be raised or lowered within

the chamber 27 to tune the short circuit 18.



radi ati on. The short circuit 18 provides an extension
of the waveguide 16 on the opposite side of the
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chanber 27 defined in part by an end plate 26 that is
di stanced fromthe end of the second portion 22 of the
wavegui de 16 such that the incident m crowave
radiation is reflected by the end plate 26 to form an
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the gas swirls inwardly within the gas chamber 36 towards the centre of the gas
chamber 36. A gas outlet port 44 is formed in the base of the housing 12 for
conveying gas from the gas chamber 36 to a second gas conduit 46. The gas
outlet port 44 extends transversely of, and is preferably co-axial with, the gas
chamber 36.

Each plate member 30, éz also has a smaller second bore 48 formed therein.

One of the bores 48 is aligned with an aperture 50 formed in a sidewall of the
housing and closed by a transparent cover plate 52 to provide an inspection
window for enabling a user to observe a plasma generated within the gas chamber
36 of the resonant cavity 14 during use of the abatement device 10.



device 10, one of the bores 38 is aligned with a gas
inlet port 40 fornmed in a sidewall of the housing 12
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formed in the opposite sidewall of the housing 12 for
recei ving gas froma second gas conduit, which gas nay
be the sane as, or dissimlar to, the gas entering the
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be prgw ’R’g% p g?ttg talggi‘th scé’g aX| lmg\%@peg%{@tggsenable agas
flowiﬁggm tgg JRls8hiek Bgaéﬂdyth%%u&}tlerﬂ 3438 Iddiafly thtBBgh the

conpri ses an electrically conducting
tip 64nambtherslgy enblarcenttiedenolieg of dhe tiplodi nhe aperdlrestas aral | y

prefew&%ﬁ a8 naich e, ERIA GRS B ppertures

The holder 60 is also preferably formed from electrically conducting material. The
electrically conducting member 58 and holder 60 are preferably at electrical
ground during use of the abatement device 10. The holder 60 has a hollow interior
within which the tube 62 and tip 64 of the electrically conducting member 58 are
preferably a sliding fit. The holder 60 comprises a first body portion 66 having an
outwardly extending skirt 68, which is located on a flanged opening 70 of the bore
54 of the housing 12. An O-ring 72 is provided between the skirt 68 and the
flanged opening 70 to form an air-tight seal, the skirt 68 being clamped to the
ﬂanvged opening 70 by a clamp chain 74 extending thereabout. As illustrated in
Figure 3, the O-ring 72 is preferably located outside of the gas chamber and
therefore outside of the electromagnetic field generated therein, and may extend
about an annular ring 76 depending downwardly from the skirt 68, the annular ring

having an inner diameter that is substantially equal o the diameter of the bore 54,



be formed from copper or other electrically conducting
material, and which engages a tubular tip 64, as

WO bdoamigvat ed in nore detail in Figure 5. The tPQI/682006/003489
preferably forned fromcorrosi on and heat resistant
material, such as tungsten or a tungsten alloy, for
exanpl e an alloy of tungsten and | anthanum The tip 64
may be provided with a plurality of apertures 65

oL S BEFERFE ot IR oz M REEEY B8 b o
the skigtdBSainiay rhk®s@atridat contacbwithrtle hbasiegylZnhance t he

cooling of the tip 64. The apertures 65 are preferably
di mensi oned so that m crowave radiati on passes through

The ﬁdgg%?fg?f&ﬂfe?%f)grﬁ)tris&eﬂ %%Joqﬂr gﬁn%tg!aﬁe BBS)? gBHﬁ;nefa'l"_ﬁLa\f extends

rom e rica cohducting nmaterial.
into tied bote 54 alMhe seeodd dtadygaréorin &8 df 8hehdldeol6Odermbidatesewith a

oS GL G BB SRy B A e amoer o
The ig Hedl FAmMtdriyrtnaBe&ohd BSd%EEﬁio@é?@ﬂéckb@e@ét E)hl’e éélaﬁcal

_electrically conducting ne are preferably _
projestiori8d & praviderashiouldésB2dbat engageases rign B4 of theptiplp4 to retain

parti.on 66 havi ng.an. outwar dl ' ' .
the i oifiin 2%, PR 80h T4 SRS Pagiingiigh 78 dthEingtis a0 is
prefefeblpintédral WaHLong tHe firsfBo@y portbn/@6 aad e vkitiegB.bet ween

the skirt 68 and the flanged opening 70 to form an

air-tight seal, the skirt 68 being clanped to the

ot LRG0 : n .
As gt 08 i PRER B2 b TPl BROIdkink & G hamber 36.
The lesgthrafities &plo4, badAdrdhe terigih dé the sé¢dmndofacdycpantiber7 8asfdhe
t heref ore optside of the, electromagnetic field .
holdet; e ReEtP BB ioR e AR TeCsR B XGRS RIPdR e
distariddid helSiBRAKGNIaROYBNELER ¥ withPhkbBssitariticalfly 14hRspending
annul ar ring having an inner diameter that is .
on the filesueney af the miniewave radiation aweplad lortheresorand caxitwid.
whi ch makes el ectrical contact wth the housing 12.
Al ternatively, the base of the skirt 68 may nake
The tabe6Lris padferabl Reld inidlecttibsl dupiisdtigithlthe Ndidein®d.dgs 60
) further conprises a second, elongate body portion 78
ilustratest, agpetalggring 86 or other electrically conducting’item, may be located
within the holder 60 such that one end of the spring 86 engages a first annular
projection 88 formed on the tube 62 and the other end of the spring 86 engages a

metallic lock nut 90 threaded into the holder 60.

The tube 62 has a second annular projection 92 spaced from the first annular
projection 88 to define an annular channel 94 between the holder 60 and the tube
62. A flow of cooling water is supplied to the annular channel 94, the water being
supplied to the annular channel 94 through a coolant inlet port 96 passing through
the holder 60, and being exhausted from the annular channel 94 through a coolant
outlet port 98 passing through the holder 60 and located substantially opposite the

coolant inlet port 96.
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into the bore 54. The second body portion 78 of the

hol der 60 term nates with a conical projection 80,
wokioci4g9p®ef er abl y does not protrude into the gBST/GB2006/003489

chanber 36. The internal dianmeter of the second body

portion 78 decreases at the conical projection 80 to

provi de a shoul der 82 that engages a rim84 of the tip

64 to retain the tip 64 within the hol der 60. The

Depdiifid o pRe] of A% fRcfbrbdfchS Raigy shivalel GAR.”
resorsdfitidavity. thédntehbiip bf eleettic fleldficgauted withimthe rra@oﬁént cavity 14
refera I otrudes into the gas chanber 36. _The

may B@n@feuﬁl@ent igpit aaziasraﬁdylﬁvn thﬁega%ﬁ@@lwb@f 3pnd h@é%fsrw a
glowls?ug%aggé H]e toiZl% %fzfeex f en b‘#ﬁéy 64 ’hoh§e8'i/\ﬁtfh§{ g@ YicEHRSMY

S a prédeterm ned distance
conduatirg trimnlsémﬁﬁil Tge wiaotrogerassanddy W00 lvomrisesreeglasaatignition,

o Ralo6 SRR L2 B 8% LSS a8 e Mond a8 Bl
elect e' Igcﬁfe%f(%@@h}hdéﬁ%/ Withih %&%bébé@'froﬁ?@ﬁé‘ﬁﬁbé"ﬁ? By tHee

r 60. As il rated, a netal spring 86 or other
electec@lyt canshictipg caeraber &g A QCH‘mectm’y'l Mecornestethenglenirede 102

hol d h
with & EuBE SU8hY; R Seakndt 1BPapELPedtresadfioud aiBrmina-
threadebeapetupd thddied edbhesnteasliyakith te RiRkini® 986 fegaadnst 06 is

metallic lock nut 90 threaded into the_ holder 60. The

formeqwithipthedsbe 62486 Frreifing Raiow pba &@W&lﬁ@@% geesUGoRs

o s PRI B B SR OBy 1) DAy ISERM! i as

inlet bd)tmwoefem@mﬂmg gadwatlyethroegb upspfmsedotip pbrte)ra%l of tive holder 60.
chan el he wat e ied to the annul ar

The Ipogts 08 Frsve e dourSoiiras SHs oro g aterg 110

attach@ﬂ @?“éﬂb ﬁBI@ePF&rQﬂnn@@tmgﬂﬂ% @@é MatPdrees &slalsopred Biethe gIow—
annu hannel 94 t hrough cool ant outlet port

dischesgs gag. ﬂ'lhegayqlnteﬁéOﬁoq; peefeablyaatrang@@tt@wentlally W|th respect

o OB ALY gERRTBE L 0 B0 B o romot

formdtish ata palicaMvayssthtarolihe efettrodamoXgendrylly Hbﬁnwardly
|ntens_|tg of electric field created wi thin the
towagdssthgdim 64 alitheyelegtrically conducting member 58.

As illustrated in Figure 2, when the holder 60 is mounted on the housing 12, the
electrically conducting member 58 extends into tthe bore 54 substantially
perpendicular to the direction of propagation of the microwaves through the gas
chamber 36, and is substantially co-axial with both the gas chamber 36 and the
gaé outlet port 44. The tip 64 of the electrically conducting member 58 is
preferably located at a maximum intensity of the electromagnetic field formed

within the resonant cavity 14 during use of the abatement device 10.
During normal use of the abatement device 10, a flow of cooling water is supplied

to the annular channel 94. A gas is pumped into gas chamber 36 through the gas

inlet port 40, flows spirally within the gas chamber 36 and passes beneath the tip

11



may be insufficient to ignite a plasma within the gas

chanber 36. Therefore, a gl ow di scharge el ectrode
wa@as®enitoys 100 may be housed within the el ectriBel/GB2006/003489

conducti ng nenber 58. The el ectrode assenbly 100

conprises a plasma-ignition, glowdischarge el ectrode

102, which is in the formof an el ongate, high voltage

el ectrode | ocated concentricall y wi thin, but spaced

o4 ot Bact Sl 8 cRR0R) o) EHELT M BP IS i

through tthe gap @bt poiAUyand @@teﬁhgcthé edeorid) ageyndeit 48r eaded
I'nto a conform ngl ythreaded aperture [ ocated

concentrlcally with the [ock nut 90. A gas inlet 106
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ar e gas, suc
chanmévey 361 foera magae’aon ibglthg ngUICken’tB [ Ehemidl pﬁatgaa% of ﬂmmhort

TS 5T S o WA e
cavitP P4 LwitPthd 86 B4\EiThé '@zgeéﬁﬂt éﬁﬂy‘@oﬁ@ﬂé‘( niEbér S8Mrensifying the

connector 110 attach r for connecting
electicfieldagthinitiee gpschant®r 86. d heotapetedportios 24 of the waveguide

16 sefy S fo BERRAE sRmTSSnaRd reledlon Kpldalhis Fadiicn from the
|nterféé@9eﬁ\?eéﬁ tHel e sEheg betER bydE Fadmklzw 27esthRe walvebQide 16

&]r'énote formation of a helical flow path around
whilsemggimiging tmgzr@éméabswtlaamm @Iaﬁmaev&&h%lge@ﬁ@trmqmb4

positi?ﬁlotfli]f?e V\%é’tl s '1\/12%@%%&9@ heﬂﬁeeﬁ%@?r g@%latnve to the tip

ustra ure I's rmun
64 ofdive blwtﬂrczﬂlyiomgudmatmg henetbercid |soca1dsxencsm1xﬂ|atthmlgwmsba°ace

12 G eh K P s I EiPrish SHEGE e el P! die bRusing 12
and tH& %Ufé’?’%\(ﬁ%cbmf%’éi Qe&&‘ﬁd B@é}(1 58&1@%6& tﬁ@ hoftd 608 a co- %>é|al tuner

substantially co-axial wt as chanber
for matmlngwﬂﬂegamedanbeﬂn thﬂ plana. of‘ﬂn@etacm y ¢ondueting member 58
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field formed within the resonant cavity 14 during use

of . the abatenent device 10.
When a glows-discharge electrode assembly 100 is used to ignite a plasma within

the gas chamber 36, the glow-discharge gas is caused to flow through the gas
inlet port 106 of the tube 62 and into the bore of the tube 62. A low-voltage, high-
current source is connected to the electrode 102, and a high voltage is applied
temporarily to the electrode 102. The high voltage results in a corona discharge
through the glow-discharge gas from the tip of the electrode 102 towards a
proximal portion of the tube 62. That corona discharge provides a path through
which a large current from the low voltage source can flow to ground. Flow of the
large current causes formation of a glow discharge in the glow-discharge gas. The
glow discharge thus formed is caused by the flow of the glow-discharge gas within
the tube 62 to move from the tip 64 of the electrically conducting member 58 into
the gas chamber 36. Microwave radiation within the gas chamber 36 is able to
couple efficiently to the glow discharge and, in typiéally iess than one second, the

plasma ignites, leading to a stable microwave plasma which can be maintained by

12



During normal use of the abatenent device 10, a flow

of cooling water is supplied to the annul ar channe
wW@®2007h4899% i s punped i nto gas chanber 36 t hr ouptm/GBe006/003489

gas inlet port 40, flows spirally within the gas

chanber 36 and passes beneath the tip64 of the

el ectrically conducting nenber 58 before | eaving the

gas chanber 36 through the gas outlet port 44 and

teri h X it 4
mear 5 PRSP EABA LS B DR S8 o i
powel Buppil 6 tiseleetraabeln236 switthed off@ytalgrwithintthe or three
wavegui de 16. The end plate 26 of the short circuit 18

seconds)| ects the microwaves to forma standing wave within
the resonant cavity 14, with the tip 64 of the
el ectrically conducting nenber 58 intensifying the

The prhsrnainittatededithimithdrgas thempes 36Hscheried3éut fidre thapased

e st s RPLEER S e LB
chambBP3b! 8%d %5&5[52?%? v?iﬁ{l%ﬁé‘ st&hd bé§baﬁdﬁﬁt a6Ccqne Nashia thus

portions e wavegui de” 16 il'st maximsin
resenibles erftarny gebsrated benesth thiedipb4 and ex@raling ontthrouginhthe

aes o b BTG hE RN REILPRTHE Bl TpRtigH eifodbure
creat&d Qthir ! dacopaytiscddriviiitEaaind Bsé of teosiedteant lavice 10, a
the | ower surface 112 of the skirt 68 provides, wth

coolanhau¢hae walel May deotpralied Byeetheower syeadreknRFerond g@s
cond@igﬁgg&g@ tﬁ%rsfe%Sﬁd.‘&Talstc{b%dﬁﬂ%ggd body portion of the

d "Co-axi“a uner r mat chi ng the inpedance
in the plane of the electrically conducting nenber 58
to the inpedance of the wavequide 16 at the frequ
Problgms; ¢ RS WHEU & 2aNENFIRS GHLAS SBaRaUEh aeHaR e C! Bre
e i I chanstRd Fe0 thgthéew
and Q-7 1R ACA BB RAL o shiaHRR? 3eP Logeihéutt Plragferated as o
by-producted a reattionvotouminghwithie thgigas ghambes 86, ¢as sgfp theepassive

t ube. 6 d.nto the .b t he. t : :
surfap d¥igBi e e 1ot gY e Bl S sdes cdee e S B v 42
expo§thg &hé 8Enld82 stedNd\Watbi gapoa fragent witrp the edhaust gas

tenporarily to the electrode 102. The high voltagtgéael

enteringstiiptgasi ahiamkesr¥hear pdepr gela hiegigioser stainless s
surfa?%%ngl;&g%tg%o%éiofnré’fr{hég‘@ sliifBc&Y by e Rle6bR 2FRIBEORC, Br,

or Cl, with metallic constituents of the stainless steel. As well as degrading the
surfaces of these stainless steel components, the by-produéts from the corrosion
can interfere with the microwaves entering the resonant cavity 14, and this can
lead to a reduction in the destruction and removal efficiency of the gas treatment

taking place within the gas chamber 36.

In view of this, when the gas entering the gas chamber 36 is likely to contain a
halocompound such as HBr, HCI, Br, or Cl,, either simultaneously with water
vapour or separately therefrom, the inner surface of the housing 12, and preferably
also other electrically conducting components of the device 10 such as the holder
60, are formed from, or coated with; an electrically conducting material that is

resistant to corrosion during treatment of a gas containing such a halocompound
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proxi mal portion of the tube 62. That corona di scharge
provi des a path through which a large current fromthe

wo ow70es9dRage source can flow to ground. Fl ow OPCT/B8B2006/003489
| arge current causes formation of a glow discharge in
t he gl owdi scharge gas. The gl ow di scharge thus forned
is caused by the flow of the gl owdischarge gas within
the tube 62 to nove fromthe tip 64 of the

ant P bl SR B TEER Ao P40 HRG By SRPPRBGneti
or dlaahé?qét@ soaptenef Sustaidiy mt@rﬁer@rrwgmudmc\hmn gse and,

pically |less than one second, the plasma ignjtes,
mlcrq\/\eea/@lswsxsmath&%gh Beeysingdé- Q%ﬁwtam@ exa@pie githe
tal
electrncgelllg}hcgmgggtnk? é‘ﬁa@% t'H?]one gﬁb é %S%La'feérc%&%d?m%t%d
resistfahetcedstﬁpﬁrr@dw ﬂ\@m%llecmpgumldTbémo(uSm t?abggt h@idhdmaﬁ) may
two or_thr on . The plas iate thin the
therolaf heaFeR s8h FETIN b d R R APYogLE et iateria) Such
as stgifleBuleqRvies E*L@*e‘r@%éftf°f"ﬂe“’1°@”8‘82&m. facBthBieor by
anysuﬁebbﬁeohﬂqgas conduit 46. The plasma thus resenbles a
fl ame generated beneath the tip 64 and extendi ng out
through the gas outlet port 44 into the second gas
conduit 46. Due to the high tenperature created within
the second gas conduit 46 during use of the abatenent
device 10, a cool ant such as water may be sprayed over
the outer surface of the second gas conduit 46 to coo
the second gas conduit 46. Problens can arise when the
exhaust gas contains gases such as HBr, HCl, Br2 and C
HBr and HCl present in the chanber 36, together wth
HF generated as a by-product of a reaction occurring
wi thin the gas chanber 36, can strip the passive
surface oxide |layers fromany stainless steel surfaces
wi thin the housing 12, exposing the stainless steel.
Wat er vapour present within the exhaust gas entering
t he gas chanber 36 can adsorb on to the exposed
stai nl ess stee
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surfaces, and pronote corrosion of these surfaces by
the reaction of HBr, HCl, Br2 or A2 with netallic
waeorghigoaent s of the stainless steel. As wel | BST/GB2006/003489
degradi ng the surfaces of these stainless steel
conmponents, the by-products fromthe corrosion can
interfere with the m crowaves entering the resonant
. cavity 14, and this can lead to a reduction in the
CLAIEﬁ”UC“ on and renoval efficiency of the gas
atment taking place within the gas chanber 36. In
view of this, when the gas entering the gas chanber 36
is likely to contain a hal oconpound such as HBr, HCl,
Br2 or A2, either simultaneously with water vapour or
separ a
T 1o e AR AR CREN 4o BBRIIEH £ 685 RhaltRy RaVROTPgas
conponaétsfonfededng evdascolie seateddsy theeddvidedand @@asaviglet,

f d ted wit | ectrical .
conaucl legkagiof 3¢ Pt Stdacdr Besdas o Tnbgh being formed
dur i ngsbhRe ) BBtePlitR, AR8lcetaRl RoREusi@ material that is

hal oconpoundand water vapour. The el ectrically
conductesigfanttoecaredsion dprieg geatnenteiragag feniamiag a

di amagpetic so as to ntially interfere
magnet H@tﬂcf)ﬂp%upﬁ qqge‘”ﬁf%?’%’&éggs passi ng through the
housi ng 12. One suitable exanple of the electrically
conducting material is titanium which forns a surface

2. oxide AdeviesacepinddaClamn dy Wheppindhennassurface of the gas
hal oco ; [ ¢ i ;
ther of SR BT pAMPLREY B Bfkr cf SR cletielly SonfB¥ive material
pr ef er fdrmed ém the mnet berfacmbta hausimgodefining tadiledsd ¢s part, the
steel havi titaniumlayer formed on the inner
surf ac@aﬁﬁ’gggﬁerby any suitable technique. CLAIMS A
pl asma abat ement devi ce conprising a gas chanber
having a gas inlet for receiving a gas to be treated

3. by t heAddanNicaeerrdingfeClaim 2etvhesginitee sioupiagtis dermekfrom
i nner s r.flﬁce Eefethe gas chanber being fornmed from or
coat ed>t'"t §sg é‘l ectrically conductive material that
is resistant to corrosion during treatnent of a gas
containing . a ] o Lo i :

4. A dévice according to Claim 1, wherein the gas chamber is defined at

least in part by a housing formed from said electrically conductive

material.

5. A device according to any preceding claim, wherein said electrically

conductive material is paramagnetic.

6. A device according to any preceding claim, wherein said electrically

conductive material comprises titanium.

7. A device according to any of Claims 1 to 4, wherein said electrically

conductive material is diamagnetic.
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hal oconmpound and wat er vapour. A device according to
Claiml1, wherein the inner surface of the gas chanber

waeoopnies a | ayer of said electrically conducP@meB2006/003489

10.

11.

12.

13.

14.

15.

material formed on the inner surface of a housing
defining, at least in part, the gas chanber. A device
according to Claim2, wherein the housing is forned
fromstainless steel. A device according to Caiml,

wher ei nat j j : j :
A housi A TaracERaRRRl dodod ForpRcir o ya3Thabep Bebingba gas
mat er i alnletAodedeivingaqgasdiortze treatedybypthecdlicegard aigas outlet,

wher ei n id electrically canductjve material is

par amgRLEREL AT QLIS ENEL enarng 16 9A% CiAraperbeigo formed
clai m whRT & Bopfidwih afbriusfl | Y conductive materi al
conprises titanium A device according to any of

Claims 1 to 4, wherein said electrically conductive

materi al, is.di ti.c.8,.. A n eyi

corpr i oviFic AERAARE Cairg 8h AR I hiTEF e of e gas
recei vi bigardbensoinribés brigpdrast titanitfefofed e @adnderd@fiface of
outlet, at |east fpart of the inner surface of the gas

chanber aboustnd ¢pfiiing ratdegstdn padatheddas emambet.ani um

9. A device according to Cdaim8, wherein the inner
surface of the gas chanber conprises a |ayer of

tit ani uAdeviceeacanrdingetoiClaien 9swhiesin té hausiogds faymed from
defi ni ngt’@jfﬁt | east in part, the gas chanmber. 10. A

devi ce P2 FGSto Claim 9, wherein' the housing is
formed from stainless steel. '

A device according to Claim 10, wherein the gas chamber is defined
at least in part by a housing formed from titanium.

A device according to any preceding claim, in the form of a

microwave plasma abatement device.

A device according to Claim 12, wherein said at least part of the
inner surface of the gas chamber forms part of the inner surface of a

resonant cavity of the device.

A device according to Claim 12 or Claim 13, comprising an
electrically conducting member protruding into the gas chamber, the
electrically conducting member being formed from, or coated with,

titanium.

A microwave plasma abatement device comprising a microwave
resonant cavity having a gas inlet and a gas outlet, and a waveguide
for conveying microwave radiation to the resonant cavity, the

resonant cavity having an inner surface formed from, or coated with,

16



11. A device according to Caim10, wherein the gas
chanber is defined at |least in part bv a housina

wo osomeaBdps om titanium 12. A device accordi ng POT/&BR006/003489

16.

17.

18.

19.

20.

21.

22,

preceding claim in the formof a mcrowave plasma

abat ement device. 13. A device according to Caim12,
wherein said at |east part of the inner surface of the
gas chanber forms part of the inner surface of a

resona [ f Vi . ' c i .
Lo ai tn DBtoa cohOefRerathart REER i Edoy 69 during

conductreanremtioéa gasodanidinirg @ halbcohtoyms aftbwhesr.vapbar.
el ectrically conducting nmenber being fornmed from or
coated with, titanium 15. A mcrowave plasnma

abat erreﬂ'degﬁ;\éié‘c,%oﬁﬂﬁgﬁ Sk %,Wvﬁér%“@ﬁﬁ i@ﬁépgﬁ@é%e of the

cavity having a gas et and a gas o
wav equi Gty compisesd layendtsaidelectrcallyatdnoiuctive trraderial

resonant cayit the respnant. cavit ayi.ng an inner
o { acdOTBP o e SRR PRR L U SHACL BB A 3P i part the
conductdagtymat erial that is resistant to corrosion

during treatnent of a gas containing a hal oconpound
and water vapour. 16. A device according to d aim 15,

ayer o V8Tl MEbrd MERH 16, iR kg Rppfed rom

on t he dtainssytedlace of a housi ng defining, at |east
in part, the cavity. 17. A device according to Caim
16, wherein the housing is fornmed from stainl ess

steel. ; ' j t ' AT ¢ b
cavi ty Qe MREGRAGRERIITS, vherbfl Mo it e 88Hifled feast
f r om san ¢had yeca hiooaingyfornad from saidradéetrically conductive material.

A device according to any of Claims 15 to 18, wherein said

electrically conductive material is paramagnetic.

A device according to any of Claims 15 to 19, wherein said

electrically conductive material comprises titanium.

A device according to any of Claims 15 to 18, wherein said

electrically conductive material is diamagnetic.

A device according to any of Claims 15 to 21, comprising an
electrically conducting member protruding into the gas chambér, the
electrically conducting member being formed from, or coated with,
said electrically conductive material.
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23.

19. A device according to any of Clainms 15 to 18,
wherein said electrically conductive material is

w@asodoesgpet i c. 20. A device according to any oPCTGBR006/003489

15 to 19, wherein said electrically conductive
material conprises titanium 2 1. A device according
to any of Cains 15 to 18, wherein said electrically
conductive material is diamagnetic. 22. A device
according to any of Clains 15 to 2 1, conprising an

el ectrically conducting nmenber protruding into the gas
chanbep, michewale plashfepbbatepitid deticeomypris b&hi&ﬁowave

formed from or coated with, said electrica
conductaspaapheayiyaiaving A gasdnlshane 5938 ﬁﬁﬂ%tbaﬂ@ Few@veguide

devi ce g a
gas | BRORRTHE B SR E B sl 7 48
conveydgygnaint cavieMeaviaglt aatmmr smache‘ormedrfmm, aravoated with,
the resonant cavity having an inner surface forned

from B@NBBted with, titanium
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