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application is an application filed under 35 U S.C
111(a) claiming benefit pursuantl to 35 U.S. C

119(e) (1) of the filing date of the Provisiona
Application 60/447,004 filed Februar 13, 2003,
pursuant 10 to 35 U S. C. PEEGHF™FE&hnical Field The
present invention relates to a process for
deconp03|no_f .fﬁé'&@&ﬁ%HNﬁge
present i nvet A S=t0 a P g
15 fluorine conpounds havi ng |od|ne mnthln the
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si | i con- based npound., _However , es gases ,have )
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t helpr caliekali oraremi g 7 ouef fiidieentr ebs uairgh.13Fr @00he pursuant
sta |n f g global warm ng, a great

red %én % §ﬂe ﬁﬁﬁs rBhas been 25 mandat ed by the
KyMC)PrmmmnhanﬁBﬁldb satisfy this requirenent,

the deveIIc}%nEr}Iﬁ %Intethyer}nggn Gl “E'e@g td'n?ﬁt eﬂr‘cﬁ‘zlecss for

havi ng a short time 1n ar an
war rdaRPIESSHTi g i fto1 i1 6y IsuRaNings - OMqu?e S«ﬂer?elrflr%%dlyr the

t he ddLRaratiRe ey ee Ofatdl SﬁnaC%&ésQf SfdrS decompos1ng
increasing at a rate of nearl

{ he SRR PPNy GBI g S e A e, €0

al sa-dirramurenhirghieiledecently, the devel opnent of
et chi ng nat rlals em conduct or production devices

capable ‘géF: i ne processing 35 has also
pr oceeded{eﬁatcrfemm,t geearsl, Ldd (RFd neoesdhipouraia tizpn hgases

e W Db R BB R Rope in he

at t eritdlombevaEleahiad RRTkmat dhiufg a9 woriielcon-based
COMEUMIluR] & GXRRGIEH, tihanahladd ey CessdIrnth that

are \ ) ]
their lifetime in air is long and their global warming
coefficient is high. From the standpoint of preventing

global warming, a great reduction in their use has been
mandated by the Kyoto Protocol (COP3). To satisfy this
requirement, the development of etching or cleaning
materials having a short lifetime in air and a low global
warming coefficient is proceeding.

on the other hand, the integration degree of
semiconductors is increasing at a rate of nearly 1.5
times per year and the precision in the processing
technique therefor is also becoming higher. Recently,
the development of etching materials or semiconductor
production devices capable of nano-order fine processing
has also proceeded.

In recent years, fluorine compounds having iodine
within the molecule, such as CF,I, are attracting



low in the global warm ng effect. Furthernore, in
order to reduce emssion of fluorine 5 conpound gases
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exanpl e, CF4 and C2F6) 1 nany devi ces for deconposing
a fluorine conpound gas after-uge-and rendering it
harnm ess are being studi ed. For exanple,, (1) a bur ni ng

and deconposition nethod of treatln t he ng ether
10 GFERDELER PeeRUSQVBAR0E3dsRe- %9? alphe Pine
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andPERBLEES| 888 POiRFeShBAiEEnsi HOF eBX8TPLGMI 61002 burning
decanpogecampbrotibf meenpausd BavaBgngodhBegust Bbgether

he T8t Aletonearn: o p( B AL "L BipauRaC g T, gec8HB8s 1t ion
decorpbsddoiyuanpgnet hedcbuvei adent sschceat aihédai and
the,gg l@Et%gﬁgecg QaﬁéFgﬁnégﬁmﬁHéﬁ ?St@ﬁtsﬁgBE§E§k¥on No.

renove, € cas uori ne conpoun avi ng
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al warm i ci ent pr.odu

oy J0aBudeae: HRERentaeh S5 taRty PBB#Fasﬁeeawson@uaﬁ%ég‘l (3B~
CF4nonotheedeeonpasedkhodhne is also contained in the

gas and therefore,.these _coppoun S al so

deconpos 8W§X8F0rtP8n88Fe8° ﬁg ﬁF Enétgyhghggﬁe tinme.

| odideeoinposantiannddviinegangl esfdnorthe tbkpoand centd3ning
kno@@régnha¥?ﬁgglﬁgt'5ﬁ@5k9n8f5905 p@ﬁeranhtthﬁ devices
al so nown an’excess I ngest g bddine causes

t hy pspaiRy. CPRELEPELE, sgﬁﬁgbﬂ@nt@fdaﬁpméaﬁédauéépﬁélne

as @Gh%ggﬁﬁoﬁZ%@%gP§$éi880Q4£9Q94%ﬁe ﬁolbkuué,ahateender it

the enV|ronnent IS not re erre grt er nor e, i,od Ig?
s &gl Sﬁ&duc?hﬁﬁoaﬁc€acﬁysﬁh§ eydedipezcpptaipigg tluorine
conpam@duhavmag beddaeowpbbied bieanyohectbe botadodine is

etC@%ﬁ%a%%%HcgnO%héoghgea%%e% H&b%&%% Gt ion and must be
separately removed.

In the case where a fluorine compound having iodine
within the molecule is used for etching, a difficult-to-
decompose fluorine compound having a high global warming
coefficient is also produced as a by-product in the form
of a perfluorocarbon such as CF,; or the decomposed iodine
is also contained in the gas and therefore, these
compounds must be also decomposed and/or rendered
harmless at the same time.

Iodine is contained in gargles or the like and is
known to have an antiseptic effect. However, it is also
known that an excess ingestion of iodine causes
thyropathy. Therefore, emission of untreated iodine, as



5 resulting fromdeconposition of the fluorine
conpound by a deconposing device is in a gaseous
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is as lowas 0.1 ppmand the contact of this gas with
a human body is dangerous. TheBefore, the anount of
gaseous iodine nmust 10 be reduced to a harnl ess IeveI
D s¢l osure ,of | nyention Under these gircu tances

obj &t 187 tREOpFESeRPVIFRYBAREOAS) BotoPEREFEdEda
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flumoﬂeeudewpmua@ ietcaétiehi dgyvicender iodinke ascanpyupdoduct
hargkgﬁitqﬁgr%qg %cgﬁ§8gﬁQ§8ﬁ BEOQH%t§1u%QQneA§ompound by

realizing s charg nto the environnent
r esél degpmprisangi vlevmeegﬂ gat poggseeust saiate .20 Thee
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foun at a fluorine conpound having iodine wth
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it u&n@groasdeccrmip@elfbtrer) tRacbinvanagedt gagebaisniibgine must

al u n k I|n ear tal conpound

pregérﬁﬁ uc ? 5 8n§ %gvg *200C or nore, fixing

t he prod@ae@lOBMGE|@é Ihweotnne and/or sulfur as a
chloridey gﬁe&l% %%@eCQQ@ﬁﬁ%tﬁnéglfa%% o%é an %Ek@hbnﬁresent

earth net in the reactive gent sorb %
i odilAFSRIFLOR d&nif6t PEOVEHRed e§°§e§§| Fa@eb&ﬁ 0§| SCPR@osing

eafbhfqﬁb&hnet@o%@o@%%ohﬁeﬁhgaﬁédlh% %Q%h&%dth%omwh%&ule or
a net-1like substance f I Xi_n i ne of vapo
o 685 GPELOH i EO TS ey iide B P RESn0ae Jenarahegs on use
adsorfbehti sl @leior inlee copatlowad danehehﬂmgvem@edeﬁmmm the
clo | i di Kol

%%hg%u%%Eh%%mﬁ%ss &I%%§Orggﬁtdﬁgg E%s %&E@%&t@s and

pressure or t aye
pr eseatl izdaventsiadie Wdschegyeadaseplthehedviigoament -t hi s

findi ng. pACGOLAMGLY ot '%‘?ct%%%%t 1'n%\é%'%t1'g%'%lo%|satt%5 dt®ain
VO 2004/ 067152 PCT/ JP2004/.000 4 processes fo

dec&®So Weﬁd@@ﬁrﬁ@e@oﬁbdﬁﬁt’}s &eecme@@mtn lnpff]rlttoés have
[ 15]fob1@1|d0\ﬂha[t1]a A 1RIG S chofbot@eoMRRSNRY iddfindokiik®in the

COMBOYNd aso ol L LAY 09 2 dos, G AN e b5 using

inte a@nbm@bgmﬂﬂmnar@@@&tm@ea@@e&tc@m&bﬁmﬁm@gaaMMﬁmmaand an

andaﬁﬂaﬁ % In%t%amé%al compound preferably at a temperature
of 200°C or more, fixing the produced chlorine, fluorine
and/or sulfur as a chloride, a fluoride and/or a sulfate
of an alkaline earth metal in the reactive agent, and
adsorbing iodine which cannot be fixed as a salt of an
alkaline earth metal, to an adsorbent and, if desired,
when a net-like substance for fixing iodine of vapor
pressure or more is provided at the inlet portion of
adsorbent layer, the pathway can be prevented from
clogging due to solidification of iodine of vapor
pressure or more at the adsorbent layer inlet. The
present invention has been accomplished based on this
finding.

Accordingly, the present invention relates to



nmet al conpound, and then bringing the gas, obtained
after the contact, into contact with an adsorbent.
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the alum na i s pseudo-boehmte alum na. [3] The

process as described in [1] or B2} above, wherein the

al kaline earth nmetal conpound is a carbonate of

magnesi um cal_ci u stronti um_and/ Qr bari um

o OBEeEeRE R ator, BEGOMRORoRCIGF L] CPBEOYEHEALteribed in
aboye, wberebn bkeotweacti ve agent contains an oxide
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nul e hayi art cIe
D nee bbbl JoRRethPine 1 PoPmaRgverbRRb ol o
t he wat eff 2gontraet pabckbe aeadés¢E1bgdntni$13 RS, Okvherein

| e5%nal 8) ,HhE-P1ACE38, 88 B3R BT h naaly one of (1

Bove ern rrne conpound havi ng
i odi ne 301w Thenptrlreessl esukdesiczibedt aot ¢d Jwiorh [Rlje above,

reaghiye;a9eRk gﬁkﬁlﬁggpgééEﬂrﬁe@glzggﬁF%?n@D 1§ g%%krbonate

The process as descri I'n any one o
aboPé, MFBPELHTY hE2g8S UBoN AT ARG UR ﬁmédprn@a@é#ﬂound

havi ng i d&neTWbtﬁkﬁchQ &@Iaéub@lbéda&neéh§U@heg@$ 32] to
gen ﬁte urlngﬁuse of ne conpo
etc

8V el YafTRgh Ff@]r?ﬁg &Y8c€§§n§s°88389Pﬁe&nlHdee
anyodnatoﬂehtk bneWﬁe26Q4B@6ét5%dP€TbﬁP2ﬁ@4@@6ﬂ@3%ons1st1ng

5 L8l ¢ gggé? Wﬁﬁregﬁckgﬁ gﬁﬁbgg@tabﬂFB%1% '%%ﬁ&%%enum,

conmpoun avin Fne wi't hé nolecule’
conﬁ&@gé@ewlﬁﬁdtﬁénadéamtlve agent at a tenperature of

500C or rmepe TﬂetB%oc%%%S%%C@eQErﬁééaeEnt%ngh%h%bbf [1] to
restrain the pr oduct i on_ of car bon nonoxi 11

The [fro@Bs¥easvgsEirnél e AlkAy loRetal coptegt pforhe

aboreactheeeingehie igdsonbenatsksoat 1leeast one

adsor ben elected fromthe group. si,sti_ng of

activateEGﬁ %% process as desc 1% Q in an one of [1] to
[5] above, wherein the reactive agent is a granule having
a particle size of 0.5 to 10 mm.

[7] The process as described in [6] above, wherein
the water content of the reactive agent is 1 mass% or
less. '

[8] The process as described in any one of [1] to
[7] above, wherein the fluorine compound having iodine
within the molecule is contacted with the reactive agent
at a temperature of 200°C or more.

[9]1 The process as described in any one of [1] to
[8] above, wherein the gas containing a fluorine compound
having iodine within the molecule is an exhaust gas
generated during use of the fluorine compound for etching
or cleaning.

[10] The process as described in any one of [1] to



carbon, alum na, silica gel and zeolite. 10 [12] The
process as described in any one of [1] to [11] above,
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‘above

linear velocity of 20 NmMmn or less. [13] The process

as described in any one of [1} bo- [12] above, wherein

a layer for fixing iodine is provided 15 in front of

the | ayer acke%.MAth t he adsor bent. The prqcess

as d@JcAPR¥E i WhETSiNakdfe I3GnEPBIEAR LN H ggPoF&Pe compound

f|xmnglm@du@alhesw&thdhOihbymbﬂeaﬁ%éoﬁs poneackdd] wikk the

proce; descrlb i.n ] 2 [
ﬁheﬁeaﬁephegglqu?n er‘—’lr%fﬁ‘gounglf gb?ng %5d#%ke in the

wi t Ipine sieme enoifeoxlygeins tat theasbyomestoapoutiiespireduetion of

from,the orewRgersi sting of fluoroiodocarbon,
hydr'of ["'uor ol odocar bon, chl or of | uor oi odocar bon and

hydr ochl dridfll F&LoPEQEEEEHES. J2SCRibPEr Bds@PYpOorenodf [11 to

the[@qudHEQeFlﬁheiehﬁ %hee@dbﬂﬁbéhta&%aﬁﬁeE@ﬁ%t one
di agr e appar at

ram oW n
) 2SRRI 1) AH2TEIR Eng gratenPonkShirgy ofpast ivated
Nbdea&@nn@amﬂmmﬂgaCUb1ﬂheal@eenhmdnzaalIhe preferred

enbodi nment, ,qf e tolny d ribed i.n
det ai | 13@ TE% ﬁ%Fgéggfth ggkﬁggfﬁelgo%% ung%hg§|él] to
i odi[Adé ] wbtomen wihergdne tilee gawshiish coanapg ede wdrposbe

and jJserdeied a]t&ar mﬁ%%ahzy vieh® &ft C%%S 20 wh ﬁuw e3elbss.

i nvention, iInc onpounds Such as CF3I, CF2121
CFI 3, CHﬁéﬁﬂ @ﬁ@FPf°€95529f d@@fFF@deHPIQHYC2P§I°f [1] to

C2F4 |1&% GHolkAl wh@%@l’ﬁ3b21a§%@1262~| 2ixigdHidbibe is provided
C2HF3I H2F3I HC1F3I F3I 1@;% 21,21 HF2I 1
)

©F BEF IBY664PEGERS2 V1D POSRAGe
C2F4|20 (11 Jdatempesiceg ss ash destiribeidnd nc gnpquatbove, wherein

haviig 10N 14N ARLECHLE aCEREd NGyt 8 Bfe o
proceéss "of "t he présent invention, f gas of this
conpowed may be 5 diluted with an inert gas such as

hel ium gng nmd pricboen Qostiibedl in Ghy! BRIRE (1) to

may be a'm whi ch liquid at ord ary

tenﬂéﬁdt@h@VEUtWhﬁﬁ@ﬁ“a@@@nﬁ&ﬁpédnQMQQ$99W@9' g iodine

gas wdlt hdinf ,thcéom&:@l@oa@ala& e stapple coioreld iseldkted
t of 01 vol % or

o RO PR BETE ST &of SRS 9P RS By ves.
hydrofluor01odocarbon, chlorofluoroiodocarbon and
hydrochlorofluoroiodocarbon. '

Brief Description of the Drawings

Fig. 1 is an equipment arrangement diagram showing
one example of the apparatus for practicing the process
of the present invention.

Best Mode for Carrying Out the Invention

The preferred embodiment of the present invention is
described in detail below.

Examples of the fluorine compound having iodine
within the molecule, which can be decomposed and rendered
harmless by the process of the present invention, include
compounds such as CF,I, CF,I,, CFI,, CHF,I, CH,FI, CClF,I,
CClFI,, CHFI,, C,F,I, C,F,I,, C,ClF,I, C,ClF,I,, C,CL,F,I,,
C,HF,I, C,HF,I,, C,H,F,I, C,HCLF,I, C,F,I, C,F,I,, C,HF,I,



According to the present invention, for exanple, a
har d-t o- deconpose conpound havi ng a hi gh gl oba
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CF4, C2F6) produced as a by-product during use in
etching or the 15 li ke, and a-cénpound such as HF

Si F4 and COF2, can be also rendered harnl ess by
decqonpasi ng such a conpound in the sane manner and
fixFegl a%& dnfei=Ral ine earth netal fluoride (for
exanpl e, I1GaB2rombustiher suce, alﬁduDE1wbicbmpb&nd having

d'f o%ﬁh% 9 g ih Ehe aRo%%EG&'”ScS%E&E etgl t%%' pro88ss of

rendere renovi ng I USI ng
ads@hbepﬁeseﬂ@renVBhélpGasbhewB?Sthé tbdsneom@mpndemay be

aft@%lu@%HOWHQﬁ' hoﬁn%E@n?EsbsuEhxﬁg ﬁ%l@ﬂm@'%@bhﬂeand
earth metal  salt unli I'uor I ne” conponent

becAi$&OgRE ©F Witibnai&ar PR ﬁﬁ?agaﬁo@ﬁﬁebﬁsauﬁéﬁﬁél6as which

as Q@”Q@Q@Q&Nakho%alﬁb%§|t@ﬁp@@ékﬁr@ebﬁk f lueni deceRpanied
canno% N ablé Eresent under the tenp eratur n
condit Poﬁ HEeE eﬁﬁﬁlord§&SWp8§WF§oﬁ° ?ﬁQF@F&rE € vapor

i odicherep€apablaa ahobamngffoxed aslaabkaMbme earhlk gas may

net %l IOg gg n%.% %E’t Og]et Eemgu%!u%te % Or more gases.
deCOITDOSI fl n act or the 1 0dlne- cont gl ning
fluoruneA@@mpdun@ ite d@eogpegedtbynae@@aonpoﬁpru@nample, a

reaﬁhkﬁetégﬁgbomiggetGbﬁpbgghnﬁaqﬁﬁb th&%ﬂoﬁngfﬁOWbrmlng
t he standp0|nt of ensuring safety t he “envi r onnent

andCef fPF&?ﬁgrtﬁPﬁ&sassee#éleeﬁecﬂFPﬁntNﬁsg *irnCEhe C2Fs)
pre@@aﬁub@weﬁbl@nbya@roddéﬁfEaﬁhnﬁoﬁsée&ﬁvbﬁ@hhﬁél6@ the

vided .jin the post.- ge of _de 0 0Si ti
caltGF: GRer BoFoTBACAS. SHRTCAS: EPnoSagearibr s can be
PCThl@BO@éhﬂ@@éﬂZha?mlbesfby decampeaahbveuageatpom@ound in

re”%%%ds%ﬁ%d%%%ﬁ%&eggthEQHﬁgs Q% %ﬁsgﬁﬂgﬂﬁnkoéarth metal

cowﬁén@raﬁepﬂd@mcEXQQPﬂeasCaEt)ve E@1th¢mm@ralun¢®ane which
S"'%adQ%E1QBQtZ%%'EH§ a8 BARAYGHeCRAZRGCH R EQQt can

adsorb I Ng abi | per ormn a specl a? tr eat nent
sucﬁea§ea@€5@ﬁn@ﬁF £35 kit AETOVirRe il KE 18§ SReadsorbent .

conmer ci sl a%@bl@bh@oﬁrqﬁyCEhelaoaahbl@@h@bne@Qtafeer

f, t hi bi t
O O ohpoRy e B4 R8s se L XS 31, fareh metal
|nespéﬂsumé;keH&Wevéﬂpoadhevabm@o@anhonsnbpcbuse ttheer
theaﬁ%ﬁQ' 'O%ag%% eé@ﬁﬁh@’i@'%ﬁs%é%ggnas compared with

Concentra I on
alkaline earth metal fluorlde and cannot be stably

present under the temperature condition of the thermal
decomposition.

Therefore, iodine incapable of being fixed as
alkaline earth metal iodide comes out from the outlet of
a decomposition reactor where the iodine-containing
fluorine compound is decomposed by a decomposition
reactive agent, and this iodine must be removed from the
standpoint of ensuring safety of the environment and of
living things.

To cope with this, in the present invention, an
adsorbent for removing iodine is provided in the post-

stage of decomposition reactor, whereby iodine, which is



of heat generation due to heat of adsorption and
therefore, a nonconbusti bl e adsorbent such as a
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tenperature at the adsorption and renoval of iodine
Is preferably as | ow as possi bl & because the adsorbed
anount i ncreases, however, a cooling device or the

i ke need not be |nstalled so as to avoid a 20

compiSi éafe@Pc BnEERCHLVEN 2GR Ene 1Pe RETONG ddéfidc & enfigg ed
ads@h@mﬂ@@stenperature |s preferably 100C or |ess,

nor e era%l¥ gOC or. Lless. lodin ds a subllnab 11
subst anc Snde=Ph, Fé‘ftoFé’r Fﬁ&‘OVﬁE}& ﬁé’ e IRy B9 ¢ Generally
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the adsorption columm tqQ a .tenperature of vapor 30

pre§§@@§r89a%éﬁeaﬂﬁ&lﬁﬁéﬁeE§OﬂHﬁFbltﬁﬁgpﬁﬁ§ﬁcﬁéﬁﬁé-aCtlve
Conicairbond igaprirerrédo mlcrag stao i b&lﬂﬂiﬂbﬁ.&tsu e hG_fgh adsorbing

subl t%on F# sure _or l r.t hernore, i.0di ne

ohi GRS §adPt FOR RmEa L Lopahir At drexbenyive-
cooﬁe@e&ﬁd sabmdwbmed ghrbloa 3ayadtsonbendemltéte tondition
caugg cl:aggimy %ri% StHaK ht '%%P;ggéis'c%glc%tﬁ%ionﬂ%'ys the effect

cl og |ng y |o ne ‘can

con®di ReAtpered akiion 1dh1@ a@s@ﬁ@énpft @dém@wana
VO %@@4@@@?@52aPQBh%B%@Q%EQ@Qé3%ds%rb@htn%hc%ﬁ%%'%gmolecular

solidification of g&lne in the case of
dr opgitNG e "CEfp &L ﬁF@bﬁg Pﬁ@dvapor pressure or
| ess of el nempecatseea towde tespepativne angl removal of

2 SHARENS, oS d P Lo o8RBT REAHONE, e
posited on
t he adispiréedp amoust h@@m@gw@Sde@pw&sr@ar,t @meecdtimge deyice or

as ke RY ‘}"c\ée E‘Jeetdh%oio hed '1@1'5%@1'1%@1 @Jo ta'%e t%d%‘%roq%lnta

inlet. By his treatnent, iodine at higher than the
subFPW@@#@ﬁteﬂr€§§@¢ét@éﬁ°@e°¢|%@@ FEMOin g steviise -andhe

| 0dialie o2 tadhny thhpeiHiltiuie! 1@ pRegesiiba yCan ode RAsIeEs, more
to the adsorbent, as a_. result, iodine nore than the

sat BrEEEF 2PAdor fpCeSEurtéSScannot be passed to t he

adsor bentrtoditiet Her ef arudl ida® 1 es gubdithneat iamd ,attHdi@efore, the
adsor ent_ i.nl et te%d th olune Qf t he

wir e &u%elﬁayaﬁe g&gﬁb Oﬁv e it aFure "5

sublimation pressure or less. If the passing of gas is
continued in such a state, this may cause clogging of the
pipeline. 1In this case, the clogging can be prevented by
heating the pipeline connecting the decomposition reactor
and the adsorption column to a temperature of vapor
pressure or more and thereby inhibiting the iodine-
containing gas from dropping to a temperature of
sublimation pressure or less.

Furthermore, iodine which is gasified in the high-
temperature area may be cooled and solidified at the
adsorbent inlet to cause clogging and stop the passing of
gas. This clogging by iodine can be prevented by heating
the container packed with the adsorbent to a temperature



15 determ ned according to the anmount of i odine
produced by deconposition or the adsorption
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too | arge, the anmount of adsorbent decreases to cause
an early break-through, wherea8§ if it is too snall
cl ogging due to iodine 20 occurs. Therefore, the

vol unme of wire auze [ referably from 1/100.to 1/.2,
or E ke Fatiey 1o SR E6LCRs L era0tof oESadsaBent 1h the

vol eaee biE dddpbiag, thet thapewhtargatizethackegorspiregsure or
fin cla qgi.n .S geoysl ccurs _due to _the
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80%-Qf rZRL esﬂgﬁew@nggﬁﬁgby o20¥HAr 1986 o ggggs%ted on the

porosity shows the percentage of portion exce
t hod@lgse@ordion RpHGnIsacHeaseasrd Ganperaseegpyerngs to

in %re@%&%a%ﬁeVQBQHﬁlfIBﬁElbﬁ’aEh%hBOEQ§bE$eh§ 190%.. By
when g 30 gauze %r the.like i 8 sent’ &

t he tBdSodirRFtRentooiRAdRSa Pl E&H FSn§ éPetP?|F8 iﬁﬂ?ﬁlon
thepgausarewheﬂ bboggke% ae?uhatdaﬁrtﬁonodnﬂe;odaae of only
cann thro T re et

b oabaRERE 1o IddR IEER BerpalllEeh Ehadi8ent, as a
be m@ﬁuﬂanedouyna 85reethed ahepsaVudamgdavaanmnemessure

bef ar, %nBerQO% 8B4 ¢8nghdeng 8&%e9k°3né”@h%9@%b&@‘”Qhe

whet her the essure IS raise %lng, or
netﬁ@éléﬂfﬁﬂ@¢#@ﬁnQtathﬁoﬂdﬁéﬁéﬁn%DlZQG / g8P1bg prevented.

PCTHHR2QRAL8R0432 + h w@ketﬁaub@|ﬁbyaﬁé Eﬁ@r@%&hﬁ%ei@d
confirmn i near vel Q

nauﬂﬁéuﬁ@g ngaFﬁQrFFHQaF°v§P8c?P9uPﬁt8ftﬁ@dé&§oP58ﬁPced by
is H@eombaeg&;ohhbs dheaddant-pgeous kympetutara.pr aovewer, if

Lrakn, Radte! Beoudlel 8aLea0hEYcEaNIed 0l REESSHGRnt o
i ncCreases &FedS it it IS too Smdl
Iar@éSQWb@ntad§G¢§ﬁS@ﬁ @@IGﬁnseSaneeegéxrpran&—ﬁhmgugﬁ,

not \REekek’ 8¢ 1%”1%'%WbOEmaﬁitabh%bb%ﬁgsaﬁéet%f1odlne
handl i ng. Accordingly, the i’ near vel gcity is

or 6PSCABSy f ABRESESLED EQGNNP%PH‘G o6 WoFe HPBFEr 4Bl y

frO@mbf@@abeNE&6mn1/é$oth@ adsqrhgmb b@@fé@&@lVHQrom 1/10
i odi_ne _u presen éent on mMmerci a

d
e S o g B paBeRBeRE YBERE. O 1ol BRITRLR, ' the
Forwaxan@bazeC@acked Skeltbo Adhbvabedg@ambodlepd&dmta@eously

o e IR B e G oy SR8 P Byt LnEdR b8 BFErSran e

useapugmna@§opﬁewnr§uppMB@duﬁednua, in terms of porosity,
preferably 80% or more, more preferably 90% or more.
This porosity shows the percentage of portion except for
those used for fixing, such as wire gauze, occupying in a
certain volume. That is, the porosity is 100% when a
gauze or the like is not present, whereas the porosity is
0% when all portions are filled with the gauze.

When clogging occurs due to iodine, gas cannot pass
through. Therefore, whether clogging is brought about by
iodine must be monitored. This may be monitored by a
method of providing a manometer before the portion
considered to clog and confirming whether the pressure is
raised by clogging, or a method of providing a flow meter



manuf acturer can be packed as it is into the
adsorption columm and used. In the case of using an
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be used as if 20 it was brand-new by, for exanple,

drying it at 150 to 300C in an?imert gas flow. The

shape of the adsorbent is not particularly limted
n,can be

iy 2 E5E° SUCR tadhdoraamar ERBEnAOE CORGAFEURGr BPRELSS the

As tamet hdnelare vefloadsgr henmaintatinedparticle size is

too |arge, the 135&? 2 Velb ?t?aghlt‘&' RAL! 2950y ?e'ﬁ% is too

adsorpti on and ion o i'ne becomes relatively
snallerged thés dJlfoadva@mageocséds iacuzsl| @wpu:@béemmhat

the QLR RaRdgnl fis LRERAL! b‘a'u%eﬁ' 6% F%d:,-g‘aréﬂa%

the surface area 30 participating sorption
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t he adisbirpsiion @bq@ﬁ@ds_saheaesbwb &@Heschh@v\méehota@referred
t he ,anpunt of a Gﬁ % .treated % .ar ge, dingl
di f f-8r &nEiaPiprestdrda4res BBESﬁeQr gpé 394 tﬁ1¢§°r gLy,
h|ndheslﬁheamlmeabuumyausopreferhle|Eeomf035 tthe 20 Nm/min,
ads%rgglgge%%@%% erroﬁbgoQ leﬁméhpg particle size

f adsor éra rom 0°10 mm nore
pr ef er abPyp ﬁm@nﬁﬁsp@bﬁnﬁnﬁomorgmomﬁ0@71@@1ne used in the

PCT/,1B2Q04/ Q00432 ion,18 LhRe-8aGHNYe 23980LLNQM adsorbent can

deconposition used in the present invention conprises
al uRBn#S&Ald a&n deiscailore 8RPVR - nEPEl S¥8MPdEnd CRFQNNAs Shell

a g ma%tlw&ﬁ@f c@%@&lm@r&auaedf byowja@xoﬁ@mameheh&\ébmc co.,
i odi_ne withi

I d
el Greng. Pl ablesan Sitel Rak Aptorficki bl REER, spova)
nmet alans dlet préfferalblyl naseds edAns adgbrpantti csulpplligd from a
LT mbed At gl 'csanh %@0%%@?’8\91\} Qg ?the&% %t%p%‘épr a8t 8ption

starting materi al I'mpurifies
pr eSEAUMNN P&t UGed -f oA N1 Ghex gasee ofaisiag @&t @dsorbent

a'U%&%&e@ff%rp%CQ@%gb%@EHbﬁeofakﬁﬁbnat%@@ Q%nu%%duééd as if
t he alunln% mat eri al seudo-boehmte alumn
I

is pr fPSulx "ﬁ@&f@ﬁreéorTﬁ & enfrgLng kgt 150 to
met 3109 coﬁmammedn@3U @aurfubes in the alunlna i's

f bl ) 0
e or "PESSNAR FIF MOPe SHPBFBRI J° Bo00 P ATRdbURar Y
| es s imExadplags ¢m£th@m@WhélbgeadapmptnEMaba@ohpO@ﬁaformed
whi QzllthC% gb%h‘é%“éd shidhl Ude 316N em 3ANIRRHE81 form.

and an oxi
As for the size of adsorbent, if the particle size is too

large, the surface area participating in the adsorption
and diffusion of iodine becomes relatively small and the
diffusion proceeds at a low rate. On the other hand, if
the particle size is too small, the surface area
participating in the adsorption and diffusion of iodine
becomes relatively large and the diffusion proceeds at a
high rate, however, as the amount of gas to be treated
becomes large, the differential pressure also becomes
large and this hinders the miniaturization or the like of
the adsorption container. Accordingly, the particle size
of adsorbent is preferably from 0.5 to 10 mm, more
preferably from 1 to 5 mm.



of alkaline earth netal. Anong these, carbonates of 20
magnesi um cal cium strontium and barium are
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preferred. Simlarly to alumna, the total content of

al kali metals contained as inprities in the alkaline

earth nmetal conpound is preferably 0.1 nass% or | ess,

nore pref rabl O 01 nass% 25 or, | ess, % il nnrﬁ .
preferabpseorﬁ tiEs9PBPY| £0K. A9HAMPRELELOR H§EAt LPofhe
usepirasthe mneseﬂﬁonnmemprmeesnayummnhhandcantauhaaﬁne earth
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xanpl e, ase ﬁgere co er 0X n,ox
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Caapggudg'gébﬁﬁﬁgg g1k QXXQGEeg%EEhéhrﬁge§§%E%rred

% bove- descr i raw mat
t ot al hencostenil RAl pLlirelal Betahfarnagagaed as impurities

|”pdg!Ehésa&ﬁm&hbs1€Eb§%fékgﬁﬁy5ol& ﬁé@%%g@&'le@sl more
mass“vo e rerera SY0 Or
o1 PFERgFabiYePopdorasa o0t HH88ws B IHeaiors) REEREEably

reactové agest bar lese.in the present invention, the

cont ent &Qgggégg %g“@h@aaggglﬁﬂeakﬁgkhnﬁet%%r%gmg%hﬁd which

compound™a he reactive agen
of massbeatsed pnefledablychirbanate t e bydromide and an oxide

preter abkui1fihemedirdnt fetald.. TRRoALUTHBAL, NcbR®onates of

reactive ,agent efficiently deconposes a fluorine
conﬂé@ﬁ&sﬁymrcéé%FépmngS%FpﬁtéﬁmapﬁélPﬁéléﬁr@ﬁen@Féﬁerred

conpadng @a@boﬁ&$éwbﬁgchhahuhhQs”ﬁ&&eobrbE%rQ@HIreSlmllarly

or obr B0 L0%T bPenpeady CRESE R OF B16p LA TERale contained
in|asahmphmatabsdeuompesaﬂkaﬂlneaeamah metthduglomploand is
CO”%?@ eg3¥% %Cﬁu%%gsgs Ehﬁeggcoﬁggé'b%%%eg%%ﬁ%tbo%l mass%

proce i'S ratio I'S ess’
f | UG éséonﬁﬁaﬁd W@?en@ﬁeﬁér§bﬂyl@l@ﬁﬂl%aéééoﬁﬁbééés

20 Hovevehe ikadhifenagentCeni-aiyged inntad §FAERht invention

exc%gglg%rther contain at least one oxide of copper, tin,
nickel, cobalt, chromium, molybdenum, tungsten and
vanadium. Examples of the metal oxide include copper
oxide (Cu0O), tin oxide (Sn0O,), nickel oxide (NiO), cobalt
oxide (Co0O), chromium oxide (Cr,0,), molybdenum oxide
(MoO;), tungsten oxide (WO,) and vanadium oxide (V,0;).
Among these, copper oxide and tin oxide are preferred.
For example, in the case where copper oxide or tin oxide
is used in the reactive agent and present together with
alumina and an alkaline earth metal compound, carbon

monoxide produced by the decomposition depending on the



the mass ratio of 0.5, this is acconpanied with
reduction in the anmount of al kaline earth netal
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reactive agent decreases. The content ratio of netal
oxide is preferably, in 25 terhd of the mass ratio to
the t ot al annunt of al um na and al kal i ne earth netal
qund, m1:99 to 5:95. t|o is too
SR, of, ot iRe SOmPR g Paet D iAdede Sven to carbon

obt aliired dewier @ad omwf oxlygen @ecedsilyvresisarge, tSHamilarly to
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ear MRSt & (&FFouid Land MOge eefeysdveddi0fd 8iiessr or less.
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nol ybdenym tu%%sten ter or,

nd Vaa} OF d lkali
deperndiShE 1R 1t FdSp&PRTERE &itFd %Pt ARG 28 appalkaline
200@bﬁ&hl5@t@¢Tth@@@éﬁO®@ﬁ&ﬁ tthhwatemc&n&ead@emdeus, in
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mat @riedles abAys diromy 1t Mattot e 3t-ot alhen@slslmma Hawthe reactive

Mat @lgelts e@ﬁ%@l%%t‘l% %lec‘o‘ih%o@e%d%r f(i%%rki%ea duh by

5 anmount, of, O. terns mass ratio to

t he coteé‘tlélt%y 1t1‘1hé‘nb|ar3r@fé‘f131n§ ﬁraé'ft@r ﬁ'@lty"llf CRERRSWe @nd

al unisramiBy atditnghil ersowferth@l @iitiae &@&mqt\ﬂevageaw is 1,

nat |aI are nor e i npraved i §p3r5|blllt &
e i R eRis T, S eretor BiYak dl B mew oLy, ass a

netdbab& @anﬁm@ndnaanaﬂetawer@dn@ecﬁh@oﬁ&hﬁm@ eesickd on,

of al d t it ahl

s SRR R EER Ry BBy 1Bt o e Tl dichaBditton

as ingRFtidne priogeegsef edgblbpis, rart&§s@/@orle|8§s§harmr0el the

pr efranaiiined ok %%Hohayl @Dt HOWRMEN ¢ idh 19N G RSB ed .
bi nder does not@g fect the 15 capahil,ity of "the
obt AMWEY SFeadti isorondedaRtodint ifdn AMoNS t s eeding

and tihlee marszu iia tdo mfn@eﬁ ;AR iRotis bbﬁbh@@nléﬁ with reduction
descri Qv. c raM/na bl ended _i

t he%'r e%@’t | \elée oélglgnt()% rgr%'c ald“tﬁ ta‘r]fthf goﬁ&&m"é’(?e andn the

al uefif@cadyed uatslmz@tmqmde?actprrefoér mayctlia@ adgegitaldecreases.
al kal'i gt c%‘ﬁ'%te%[&t Qe iQ %fnﬁé%o loxdi®RS 1 A %feltxlé%ly, in

total alkall netal content in the reactlve a
terms of the mass ratio to the total amount of alumina

and alkaline earth metal compound, from 1:99 to 5:95. 1If
this ratio is too small, a sufficiently high effect may
not be obtained, whereas if it is excessively large, the
effect may be saturated, the total amount of alumina and
alkaline earth metal compound relatively decreases and
the fluorine compound may not be decomposed with good
efficiency.

In granulating the reactive agent by blending
alumina and an alkaline earth metal compound and further
blending one or more oxide of copper, tin, nickel,
cobalt, chromium, molybdenum, tungsten and vanadium,
water or, depending on the particle size of raw material,



preferably 0.1 mass%or less. If the total alkal
metal content in the reactive agent exceeds 0.1 nass,
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and this is considered to sonetinmes cause reduction

in the deconposition ratio part2cularly of PFC gases
such as CF4 and C2F6. In producing the granul ar
reactive agent for use in 30 the present inventiagn,

r espétervendaw RafEeral §agr ge Bﬂéﬁéed IhE PhBASKndsdeet
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reactive agent is used'as a granular article are
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in air. The reasons y the %ranular article is

cal &o¥éd SOASOE Oéraéﬁﬁélamé £d Sf GOPRSLnegapsr df@urities is
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h th t
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koW i's ascrib deconposi
of dlikdltiade earth met al conpound (for 15 exanpl e,
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y v ound water, .of al um
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cont i.n reactive agent i.s_preferahly
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ConCORFGRE Sy ttam Feartiver guany lexceedsr 0.4 masst, the
st ati Ny fiWeRAe® the alumina surface decrease and this is

considered to sometimes cause reduction in the
decomposition ratio particularly of PFC gases such as CF,
and C,F,.

In producing the granular reactive agent for use in
the present invention, respective raw materials are
blended and then kneaded while adding an appropriate
amount of water, and the kneaded product is granulated to
provide a granular article. The granular article is then
dried at from 100 to 200°C in an inert gas such as
nitrogen or in air so as to evaporate water. The reasons
why the reactive agent is used as a granular article are
to enhance the decomposing activity of reactive agent and



25 As descri bed above, the reactive agent for
deconposing a fluorine conpound, which is used in the
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earth nmetal conpound as essential conponents.
Furthernore, a netal oxide suehlas-CuO Sn02, N Q
CoO, 30 Cr203, M3, W2, and V205 may al so be added
to the  reactive agent so that carbon nonoxi de
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chl emddmt aff Waddrdeomtenite rddlleaseld aJnkaalearten@aratm 550 C in
net al FurthernDre mhen for exanp ng a carbon
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used s Gie WA R e TIPSRASES cSmiodiR SGcgr‘—’b As
der ificed trheorequﬂpela?ttu@raelde fmnm]wdnmgoxmdw@z @diltmylnlng may

O1IR] SRR IR0, RO S0 Ui MRy

wh|§WW¥§-§Eﬁ§ﬁﬁhﬂwﬂ§W g nag&eonposi ti on and cannot be

fixed canPydRMRE Rbove, the reactive agent for
decomposing a fluorine compound, which is used in the
present invention, comprises alumina and an alkaline
earth metal compound as essential components.
Furthermore, a metal oxide such as CuO, SnO,, NiO, CoO,
Cr,0,, MoO,, WO,, and V,0, may also be added to the
reactive agent so that carbon monoxide produced by the
fluorine compound can be oxidized at a low oxygen partial
pressure. The reactive agent is preferably in a granular
form for increasing opportunities of contact with a
fluorine compound to be decomposed. If the particle size
of reactive agent is too large, the surface area
participating in the adsorption and diffusion of fluorine



contacting it with an adsorbent. In this case, the
reaction tenperature varies dependi ng on the kind of
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which is a fluorine conpound having iodine wthin the
nmol ecul e, thermally deconposes & 500 to 600C but
when t he above-descri bed deconposition reactive agent

is used, this conpound dec gQses at 3 [ .
| he ORI ey e E e 1y, Spa lggnd” the ditfusion
( hy@rmj‘demrsocaar olpwalre tesed oo tm@nb&,ll'ﬂé&d handi,n itthehe

exhaust. 93y Aiber & NG00 cl el ng i he oo

pro UCtI on pr ocess O a sem he gases
pr oghwaed. cap ahi gD 120 @4ve0 GEESZ pRCHN] P2004/iFF043on bet®omes

pro qta%lgélm%.trﬁ% a"i’a'ds %hr e@qgrf%% iR B RRRedz0 Iraft 2,high

exanpl e -product gas’is C|aSSI
as &at@f h%mroﬁ@ew@p@g@wﬂ@%m e frgstiede

comma:@%se%ar tiheuldardfer cafd a 1CHe s@rﬂﬂret ha sld lb%c@lh%s large

?ﬁZEﬁK@ﬁ%@; ult to %ﬁﬁ 5ﬁgﬁe and gr deco 3! e of

t emxeraattune ofAcchrZiﬂﬁhgth 1 t41(é0(f>a|x&nmdcee$smey ofHaweerive
et?ﬁ qk%O\é%lt%\%sl 'fb:%gn Oe%cttI V?Lgo%%n r%fé%%%’lﬁ/ from 1 to

th s gases deconposéd Prvore
thi® way the 10 deconp05|t|on tenperature varies over

a fairly fiy 98 odeaR0e RN QAR 4 he f'i'u%‘h%fe compound and
conpound. Therefore, |t I's Iportant to set the

r eadteSAeHingh idphiarnl asemed: é'-tl"l?r PTesEIdr d1nrY§ntt&°tnhels
Ki ndie@fcra@aepwed.ovis tale lb%a_@id-%ntt%rmﬁm@t Y& otrdhee Tompound

dependi.n an the r structure of conp
Cho TR O et &L O oS iy o Guers gt ded by
nor &heDea;temé—@psmnﬂde@ knertthodgf ai:orapnlalpmrdpiraattreea:teadaerature

gas (n%Xhaa%Sta s1aeS§ulscom‘at:the'mf%.u (}Q{n%' '?:%m %V%lrefco%osed and

||OMAdg oxygen to doeXi st gtreate
cO @éﬂd@felr@asuﬂlylmrm zsémi/uqn @@@@r mo&wadh@Ygé;élecan

be rRRURRSE GOB elre) fl@@dﬂo‘iﬁs StheT%afdtli‘i’;rd %%eﬁﬁ”’%@%d
concentratjon in the gas to be treate i.S nat

par GCRTASy 13 rﬁ]tué’&l%\ﬁé?véhe drikeele &dikpdilyig fprth metal.
congeityhddn@rd,S whiedgd\fat ageais d,n aviceiwbodfate is used as

f hi.l hand, if
P onCIR A Hets T P 1R MEOHRS ot SR Sfved £xom
el evdteest lower itne tdeanposand denendtdddiegy dyhexygen released upon
dec dsqqzl a‘“b%l‘_%et oS- A R 0 A aRe YR 3)0'1'etltéeased as

k|n oun herefore, 1 n order to avol
occ&KheﬁéeC f tHereaséo@hBpewhich is generated by the

decomposition and cannot be fixed can be removed by
contacting it with an adsorbent. In this case, the
reaction temperature varies depending on the kind of
compound contained in the untreated gas.

CF,I, which is a fluorine compound having iodine
within the molecule, thermally decomposes at 500 to 600°C
but when the above-described decomposition reactive agent
is used, this compound decomposes at 200 to 300°C. 1In
the case where many kinds of PFC or HFC
(hydrofluorocarbon) are used or contained as in the
exhaust gas after etching or cleaning in the production
process of a semiconductor, the gases produced as by-



the tenperature wthin the reactor can hardly be 30
controlled or to prevent iodine fromclogging the
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preferably fromO0.01 to 10 vol % The gas to be treated

is nore preferably diluted withl@aninert gas or an
oxygen-containing gas (including air) to have a

fluorine 35 cg ound concentratiqn of 8.1 & vol %
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t
oas LESHEARE AT EBRt iR e PR adS: BoRE-( FOAEEd 79805 Lhacke
vel decbyposkd @klB@ﬁfClarvmbmeltyﬁnamﬁlshwayuxeﬁestate

“‘tPeQBR Egg%i%% t£g§e93%8¥80§ ion e tge@51§E§ Rgrge

ornne SI't Ion apparatus cCO
a r§a@g@rdepbmddmm oh thhekabdvefdegmppued re@bereéore, it

agent gﬁorQE%E EBrSEQetQQSﬁeEetQ§ %Eegheggtwgaﬁhtbﬁperature

prOV| t 0 communi cate Wt i nsi
reaéFéPrd&n§a§°oG@?e*lBﬂOVﬁdéemPQPnélscharglng the gas

out of the &@@0&@@caﬁb@rtbh eré@@@blQarlésfdépéﬁalhgron the
rce or .e

hou t he reac
 hekidfhkte St icbe: 85 GoRPoprasettPatragcion” tehbatature
tenperauuteblwheee the 50A° et offomogas t Debend@ngr eat etle kind

8%”%%&bgﬁnﬁ'tQh% EEBQE%BGQQQWBEQHQu%%Sg%%%r%Smetlmes

through a own
exafph&agnst KO- aﬁeyﬁaﬁas baraéﬁ@wﬂnguﬁgyga@ fPo€esxist in

of the @%@S%Btbe|QY%@%b9n c¥hickea B@e%b§E§&YO§§a§%@a into Co,
const ant _amount of carrier roma nitro

suppi§t It PﬁegﬁsoFaPréﬁ1£ﬁnd§FPdoF°8996§ﬁléa§a§wgﬁﬁﬁ
Line 3, &h@eaahbw&nageampbandfbbheéntaaalbaaahothé ggs to be
ea

eateras S d e Gt Brrcactsat e ottt ane « BRDEYarar 8Dy

usi egcastavpdyatiove coansorrd2idd psodidedventelgeous in view
reaglohr6ra0dpd 15@Rer BhUtBeCoRhE! hiaRd, if the
concentration is too high, the reaction temperature
elevates due to the heat generated by the decomposition,
though this may vary depending on the kind of compound.
Therefore, in order to avoid occurrence of the case where
the temperature within the reactor can hardly be
controlled or to prevent iodine from clogging the
pipeline, the fluorine compound concentration is
preferably from 0.01 to 10 vol%. The gas to be treated
is more preferably diluted with an inert gas or an
oxygen-containing gas (including air) to have a fluorine
compound concentration of 0.1 to 5 vol%, still more
preferably from 0.1 to 3 vol%. However, when the
reaction temperature can be controlled by enforcedly



unit 9. At the predeterm ned tenperature, gases to be
treated are introduced into a m xing chanber 5 through

woespactisze val ves froma supply line 1 for thecgaB2004/000432

10

15

20

25

30

35

a 35 fluorine conpound having an iodine atomwthin
the nolecule and fromthe nitridgen gas supply line 2
or air or oxygen supply line 3. If desired, other
gases are WD 2004/067152 PCT/ JP2004/ 000432 -
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heag%@fEQaﬁlyp%%@%Bﬁ Eh@@daE@B? UE% %@% EE% %@ycases by

osed treat ed
dec&RpSE0t PEFOUSt PﬁtF88u5é6d|ﬁ96 Sﬁn§8§6F§F98ﬁ eélﬁﬁﬁ

15 Enn@@gheacomp@@hun@nkenb @@ensbbgac@baekbnehbeatlng

heat.er It % ? sorptlgn col
fuxﬁﬁﬁoﬂﬁﬁéﬁ 181 $repFBePGed PR Pﬁ@gﬁﬁpQPSpSPPcﬁﬂ&rﬁﬁlon in
adsaheentislZol bef itirkadedi, nsvhe¢ sgawestredanipgnt, LV (linear
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anal'ysi's o reac tor |nIet '
analysusT@e dea@m@pSQMubettgagtmnutlﬁaadb@rperdnrmed using a

Co'H@th@F@Etﬁ%ﬁ %ggr$§ugoﬁoﬁg§&¥§mﬁé 6e%@%BEthQQed with

colum o rovi
conﬁéﬁeﬁb@v@fd€§§ﬁl§§§ éﬁﬁcﬁévﬁnéﬁﬁﬂéd aPanﬁﬁ§ ﬁ@% the gas

tretBL%@r&&Fa%@@ﬁow&ﬁchn1bh§rﬁﬂgd%@ ke com@@he@at® with the
al Nys Conp e ose an | Odl ne

| CaREiga O e FaSreRRr on pans pul ek arBided for
adsddpchemrgiflye thel ggensusuoli adef reacitne afdetrheéhe

h d,fl
2R TRRY A Bk ol FABTRED et 2R SOTRANN noa
rea@pM¢§ea§QWtelewﬁ@ﬂ@bythﬁoﬁuénaﬂﬁl@tmpﬁ@hﬁﬁaoﬁpn@

Qﬁﬁﬁkek%ikbéeQeﬁ%ergﬁukee %ﬁ@%b'%%eagﬁﬁbta§o§ gas to be
sta | e al kal i ne earth netal | uori de such CaF2, "t he

car$663$6ﬁp&ﬁeﬁ9np§cﬁ8§tW&thdPséﬁ&Pﬁé&ea§°@EQuPégQﬁﬁeﬁource

mnthh&begﬁlbubl@glga@ such as nitrogen gas, and the
iodine is.fixed.on the adsorbent. _Accordi ggl¥f E&
ial

treated ég'b c&ﬁe? Xlﬁgr 8¥§n§a§n§oe§&&§
f r eepplriaust flormprecitakcsngutheaprkessi vé tbenpoesent

'Od'B%e%%l%%Lbo%hgqgoﬁkg%ioﬁgﬁyd%%%EH%%i%i%Bn%%%%%i%ﬁount of
term nates the
carrier gas from a nitrogen gas supply line 2 or from an

air or oxygen gas supply line 3, a reactive agent 10
filled in a reactor 7 is heated to a predetermined
temperature by an electric heater 8 and controlled to a
constant temperature by using a temperature sensor 12
provided in the reactor 7 and a temperature controlling
unit 9.

At the predetermined temperature, gases to be
treated are introduced into a mixing chamber 5 through
respective valves from a supply line 1 for the gas of a
fluorine compound having an iodine atom within the
molecule and from the nitrogen gas supply line 2 or air

or oxygen supply line 3. If desired, other gases are



deconposing ability of reactive agent filled is
exhausted. This end point of deconposition reaction is
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first detected. The fluorine conmpound nmay be

deconposed in a batch systemwhére, when the fluorine
conpound is WD 2004/ 067152 PCT/JP2004/000432 - 18
detected and the reactive agent | oses the deconposiq% ,
abi IHYEFORrE D pErtat | ge aCREPOSTs Ssiigpfed SyPply line
aftar, mewny, fuld migkddheaseaet bee tageitled tike introduced into
decqnpositign _ tion,i s re-started, or by syste
wher e FEATIOT dnd '8 RSB Pate. SR T ditty (19 Gas Fo be
sequestatald y wincthanged nwiroddugeds gante rehactreractor 7, is
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t he Brediete @emeshthempest tarr et Radadderisdt desgmpesed.  The
V%Frtﬂéra_&@@ td&soqgafkéia%_s{te@%@qd,aftt@ﬁ: aﬁw@dsq&i@ is
columm 1 s, exchanged w a spare 1 odl ne sQrption

Col D deT AN A SHERH P s S ton vt By

t he pigdddmet ikeptcardre byga pipelfioremdatdimooridertero 13. In
cont . nu t chsyste 1.l et .
oo (0 bR Uit o5y B Fodhng AR 194 16 is

pl umaoviiydest ime ddyeo prerd paddormd m cotscalbearts 19f ishgilled

sang f Wife ARmdPicnP$RGt ahdAE r eadldivera2anly Oftor
one reactor and/or the adsorbent of one adsorption

contSFMRLNY & SeEharfFaP WA OLHGt e rf Gre ey Sdifd of reactor

anotiffle tadrQy Pti4OF o GadiviRals Jfe rePRIRd ht 1t Jas and
ctive

reactor previously filled 20 with the re agent

And PG CRP RS SR doHes 8 FRAICLESF ANAIE I OF

t he aadardidnin ico lemmhangdetarts Wi benerodededt, whereby the
and/c%rm Qne ds%r tei QR cQl unm i%estg{) edz, dthe gas

passagé) FSTEW ¢ etfictho EFot e et %5 adsor ption

col um. 25 The pmegyentthenvdmoirdme sompoiner in the gas to be
il hel (A é@ﬁpgg , er: . 34
theﬁﬁerea?eeﬁftj ﬁ%ﬁvagmoi% Crozr{?gﬁlrtgq o_:d%be onset%fl?e \g%\é todine
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el Ow wer e Se the raw t lalS O reacti ve s
age T OMRRB S0 40 415 S SCTPFSS00 A0B04AES COnpeundageact with

the alkaline earth metal compound in the reactive agent,

whereby, for example, the fluorine component is fixed on
the reactive agent as a stable alkaline earth metal
fluoride such as CaF,, the carbon component is mostly
discharged as CO, together with the diluting gas such as
nitrogen gas, and the iodine is fixed on the adsorbent.
Accordingly, the treated gas becomes a harmless gas
substantially free of harmful materials such as fluorine
component, iodine or carbon monoxide.

The decomposition reaction terminates when the
decomposing ability of reactive agent filled is
exhausted. This end point of decomposition reaction is
known by the time when the fluorine compound is first
detected. The fluorine compound may be decomposed in a
batch system where, when the fluorine compound is



Specific Inpurities [mass% Nanme of Raw Particle
Surface Material of Reactive Agent Size [Ntn] Area Na
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<0. 0001 <0.0001 calciumcarbonate) A1203 [AIO (OH) ]

60 241 0.0027 <0.001 Fe203 Si©218 (pseudo-boehmite

0. 0034 0.0066 alumna) CuO (Cupric oxide) 4 to 10

<0. 01 <0.0% <0.01 . <0.01 .Sn02 (stannic 4 to 10 <0.01

<0. GEtEStEE @D EhepXicastiErnd8entulesssi fdecglefomposing
<Ob@®ll§_(£y003;héoo%1:a€:g.|o®.0bf ra@\plie"fatglsur:Eisn%)toE&d and after
subst ances..shown in Table 1 were use S raw -

at SFVAS Ead Miahel et Rae T st Copppgi tion
addinegctsonatier re-searibedyr erwky @r alysitaimedhare ,t Henthe same
heat;g .ai}*atéﬂsqctfh%f 2 llQUS STE%gEJ%‘?lLl’:li::iillﬁ% UAUCSd with a
were-sieved to obtain a %ranql product’ having "a

par SP&ire Fepsteor Preyiously. §iddedThd thitienggactive agent.

granul ar o @iehias rdoind o3t R ortRInG ’RG B &nkeat by
treat nent at art%gltc_l nj.ng tenperature 10 of 550C for 3

hou eI OXd g EONGePEFAO Y pggorbent
ageut lBeconpein ibaeak-eatrornh ds Geachedye theecaldedrption

The pr- ss of .t r t..i nvention. erf.or ,
o SRS £ e RSB S VSR S R o cotumn
15 appaisugd ys fdvd eidn wRitdg. the Ralseinpend omieriebyatibsl

Centyels a8 oY TanC Hel RG4S g}%'r%trme%.capa_ci ty: 1.5 KW
with a heating el ement "capabl e _of generating heat on
passi ng of &Fdere & icONGIFONS LYa N SSUS hee Retchn syghem, a

havind tap 1extefed shvdfddholsy@itn MRl GHRIC ReHopted]) where a

andé)io all. n H}of 50 cm was |£%ert d and 25 nl of tfj]:_e b

- cabtiFE Lot FEACHEESTEOS ARG RS o ICORF AiRarse OF the

r eactanie. tlype tde regitapossidenadindg thieomdaee it laefendf of one

reaction tube the inlet.of adsorptiaon colum, a .

1 bBARER APYRF Vil AR AR T GDECIS e pontainer

pr evenexcihanggdofwhiidd meother2 5 epled cad sowdpeinorthesl adsorption

an YA +AdSRP RN HAIANT HRavi Ao oA | ézf'%r (1Y £illed

1/2 inch (thic neé%% 1 n#%qaﬁ & Igﬁgth g%%'d cm s% ©
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an SYevRRIGIRG faNRd aithPehesialdsorPeWr WasS exchanged and
when one reactor and/or one adsorption column is stopped,
the gas passage is switched to another reactor or
adsorption column.

The present invention is further illustrated below
by referring to Examples, however, the present invention
should not be construed as being limited to these
Examples.

Preparation of Reactive agent

The substances shown in Table 1 below were used as

the raw materials of reactive agent.
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2. MitSHe rtdE MO MasysdantHatesh@ast tdisohegrtadhat

obj eatove fas Pihdureat me Wasu18Shd hadne Jdeiad isdtved to
Al so, in the adsorption cal umm outl et

[imt. as,,

| 0aiFEA D B BRI Y BeS T B S e RF 085
concentr.@ iron. TRamdwmihethereperiald @rafudixagd elehydration
was t cept. f.or i,ng.the c Sjti

oA toA NSl & o8 FEeOREhY B e CRaara S erature
gas oft %6 (Céhdamt rJathasir sofint lser 38 rolsjtestsphengasofprepare a
tre 1 WRSdhRS, than the detection limt. Also, in

t he adsorption colum outlet gas, iodine could be

removed EAVROFIHEPT & ATGNEbIE \FBS2 U /e Trsated
PCT/ JP20@HOQboess okl the present invention was performed

using an apparatus having the same principles as the
apparatus shown in Fig. 1. Namely, along the axial
1.5 KW)

with a heating element capable of generating heat on

center of a cyclic furnace (electric capacity:

passing of an electric current, an SUS reaction tube
having an external form of 3/4 inch (thickness: 1 mm) and
a length of 50 cm was inserted and 25 ml of the reactive
agent for decomposition was filled in the reactor. In
the
the
and
the

exterior form of 1/2 inch (thickness:

region extending from the outlet of reaction tube to
inlet of adsorption column, a ribbon heater was wound
As

adsorption column, an SUS adsorption column having an

heated to 60°C so as to prevent fixing of iodine.

1 mm) and a length
of 50 cm was used and at the inlet of adsorption column,

2 ml of an SUS packing material (porosity: 95%) was



concentration. Exanple 3 The operation of Exanple 2
was repeated except for changing the concentration of
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reactor outlet gas, the concentration of the
obj ective gas of treatment was P8ss than the
detection limt. Also in the adsorption colum

outlet d be ved to le th n the

o T gl e 7 TR et L.
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using a gas analyzer, and iodine was sampled into a

detector tube and/or an absorption bottle containing
potassium iodide and analyzed by titration.

Example 1

The decomposition reaction and removal by adsorption
were performed under the conditions shown in Table 2.

In the reactor outlet gas, the concentration of the
objective gas of treatment was less than the detection
limit. Also, in the adsorption column outlet gas, iodine
could be removed to less than the allowable
concentration.

Example 2

The operation of Example 1 was repeated except for
changing the decomposition reaction temperature to 300°C.
In the reactor outlet gas, the concentration of the
objective gas of treatment was less than the detection
limit. Also, in the adsorption column outlet gas, iodine
could be removed to less than the allowable
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The decomposition reaction and removal by adsorption
operation were performed by adding CF, as the objective
gas of treatment under the conditions shown in Table 2.
In the reactor outlet gas, the concentration of the
objective gas of treatment was less than the detection
limit even in the presence of perfluorocarbon. Also, in
the adsorption column outlet gas, iodine could be removed
to less than the allowable concentration.

Example 5

The operation of Example 4 was repeated except for
changing the decomposition reaction temperature to 300°C.
In the reactor outlet gas, CF, could be little
decomposed. The concentration of CF,I was less than the
detection limit. 1In the adsorption column outlet gas,
iodine could be removed to less than the allowable
concentration.

Example 6 ‘

The operation of Example 5 was repeated except for
changing the adsorbent to activated carbon. In the
reactor outlet gas, the concentration of the objective
gas of treatment was less than the detection limit.

Also, in the adsorption column outlet gas, iodine could
be removed to less than the allowable concentration.
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10 is facilitated.



- 25 CLAIMS 1. A process for deconposing a fluorine
conpound, conprising bringing a gas containing a

wohoarocnis2 conpound  havi ng i odi ne wit hin the nBCegP1084/000432
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into contact with a 5 reactive agent contai ning

al um na and an al kali ne earth~ tal conpound, and

then bringing the gas obtained after said contact,

into contact with an adsorbenéL %MgThe process as

claimed in claim1l1, wherein s lumna is

pseudo- bdehni tPe pragdis®m. £ Rcofipe spimar es < lasocired neshpound,

in 0o W : rel j (" r t al
comonEy ety Brilieif b R bl FANHR compound
st r SViiNE dedlidre perihim the Tied gdeesitas asriamd with a

any refveClRjer: l:oﬁt%i%idq?eafﬁ{n{ln%aia%f ea&}?td'l]‘é&lai learth
contai.ns an oxi de, of atf 157 east one netal selecte

fr oG GIOBMPWShsiddtd et Rid@Eng e dascietained after
cobalaid chmimiaty imioylderisst wilbhgstre mdydpanadi um

5. The proces S | ed in any._one .of clai 1 to . ,
4, wher e_iz(r)i t_hth% @%oﬁge%t &° Cont &R of §§1aom} ctfifgein said
20 @gewmninias iF. peraskithgehnggs afumihe .process as

claimed i3 anyHRNeQYeddAidE ol 5 12 d> i WMALBIN S 2, wherein

[
reactive agent is a granule having a particle size'o
0. 5 SPFh Glimline mRa Ty Siedsd sompoanged S @ clahamgite of

whemgighelsitim, 2% alatitin ,C @Rreit i@ SRdY oredaid N agent
is 1 nasa?bor ess. 8. The process gs clainmed in an

Yy,
one of clai ms 1'% ETPCRTerS FleHECH o Ay B Flaims 1
havitieg 3i,odihee edint Isiarid trieacrulvec dgenits conttadeiseividdi de of at
sai ctiye t _at temperature of 200C or, re.
30 6o onke rRYE, kel TRl LHES lone’ Gentis i ng o
t 0 ZOPRE&EreitAnt haigke loomodiaditng carofmiuor,i me lydodiemumrg

havigigdsednnenW tAinRdihe . mol ecul e is an exhaust gas
generated during use of said fluorine conpound for

etching or cl &8fi REOCESS16s THEipEEcdds aay Ong mdd cileims 1

any ton@ ,ofyhel-aii s the &QAkI1iVRREAIN cbR®eRRS oFORLAINIRGctive

a fluorine c%nHougd %haviqg i odine within the nolecule

i s CONCActEd Ow't ASE*d M0 5664/ 067152

PCT/ JP2064/ 000482 proc26s neacllaifeddent adly dne of claims 1

te”ﬁ%rgnu%ﬁeggiﬁoggigrrggE%ibg %ggnt is a granule having a
particle size of 0.5 to 10 mm.

7. The process as claimed in claim 6, wherein the
water content of said reactive agent is 1 mass% or less.

8. The process as claimed in any one of claims 1
to 7, wherein the fluorine compound having iodine within
the molecule is contacted with said reactive agent at a
temperature of 200°C or more.

9. The process as claimed in any one of claims 1
to 8, wherein the gas containing a.fluorine compound
having iodine within the molecule is an exhaust gas
generated during use of said fluorine compound for
etching or cleaning.

10. The process as claimed in any one of claims 1
to 9, wherein the gas containing a fluorine compound
having iodine within the molecule is contacted with said



presence of oxygen to thereby restrain the production
of carbon nonoxide. 11. The process as clained in any

wonaMdak7isbains 1 5 to 10, wherein said adsor bear/Jp®oab00432
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| east one adsorbent selected fromthe group

consi sting of activated carbon,26atumna, silica ge
and zeolite. 12. The process as clained in any one of
clains 1, to 11, wherein the gas is contagted with

sai FeAFSdTBeROCT0 34t 2 HREXR LR Ot v 08F 2@ INMOHEy in the

or Ressent?d ofhoxpieee:d ahedledymeesitiadmy thike pfoduction of
claims, 1 to 12,. wherein a layer for fixing iodine is
proﬂ%ﬁ&?q Wonpﬁ&ﬁﬁ'of the | ayer packed with said

adsor bentl.l .14 ThEherpreses s sas leliaeded n mnyl @ma b, claims 1
mhe%g QOth%he}%ihaé%ﬁ?L%hgafﬂé%Q E%dbEEl%%§tadﬁﬂw§ﬁéakbent
of 15. y one

%OI" nor e. e process as_ Clal ne |'n an
of clediagted tfgomy thghaireup coa stisgdmionefc aeddyinted carbon,

haviangniedi, ne iWithi Felt hadmleayke.is at |east one
conmpound sel ected fromthe group consisting of .
f1 uor oi oddcar BES, PFOCRPdr 681 G333 6doddr 58y, one of claims 1

chl ajoofiliyorbicedaan®en @rd is contacted with said adsorbent
hyd%&?%!qﬁ%%%%°%%&%%%%§r% 20 Nm/min or less.

13. The process as claimed in any one of claims 1
to 12, wherein a layer for fixing iodine is provided in
front of the layer packed with said adsorbent.

14, The process as claimed in claim 13, wherein the
layer for fixing iodine has a porosity of 80% or more.

15. The process as claimed in any one of claims 1
to 14, wherein the fluorine compound having iodine within
the molecule is at least one compound selected from the
group consisting of fluoroiodocarbon,
hydrofluoroiodocarbon, chlorofluoroiodocarbon and

hydrochlorofluoroiodocarbon.



