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present invention, to provide an abatement system capable of handling acid, hydride and/or
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gas, hydride gas or by-product thereof;

a second and discreet sorbent bed material having a high capture rate sorbent affinity for
said at least one acid gas, hydride gas or by-product thereof; and

a flow path joining the process in gas flow communication with the sorbent bed materials

such that the effluent stream contacts the first sorbent bed material then the second sorbent bed
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[0027] Figures 1A through 1C show a comparison of different sorbent configurations useful in

the instant invention.

[0028] Figure 2 is a schematic representation of a sorbent canister unit in accordance with one

embodiment of the present invention.
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g Od3HInefiem conduct or manuf acturi ng processes

frequent| n nd/ or .

ot ot or g Bhoed G BmeY bRt Helo Pt rpript sty fo
spré idpasirogatekic gesrempaat; amapor deposition (MOCVD) and
pl asggog %ﬁg&ﬁi% &0 %mc&él éﬁ&{/ c H@m‘?‘éa{léno\glth( tﬁgg}@)ﬁ beil materials

|Ca| acl de an organi ¢ conp
Sa%oﬂliﬁ ﬁ%fc%”@%enbiﬁew éeﬂﬁ%%Ssﬂle ﬁeﬁﬁ @fbe%trt@d é@f@&lﬁb@ thfn é#cond sorbent bed
nuiseibilt htyYeastpadtiaith rfiove et lefif A6 BRRQBs cohlﬁ&leﬁ’t%nhhg efﬁife@c stream.
not limted to, AsH3, PH3, SbH3, Bi H3, GeH4, Si H4
NH3, HF, HC, HBr, Cl12, F2, Br2, BCl1l3, BF3, ASC13
[N@j]?, PE3 pre@ﬁdl gmlﬂzdiﬁfﬁnt YAE-6emiSinfiktor Siaﬁrfdbtunﬁéﬁzcess(fz Group III-V

p%@ss a§p %F zefﬂuelﬁt({fé’s é%{cdm %&Fsat qg’gt%r §61Ei %@%’gnd&gﬁs component or

b %qruaq theyeof Wthh contacts the first sorbent bed prior to contacting the second sorbent bed.



abat ed conponents include chlorosil anes such as
Si HC13, and Si H2Cl12. [0037] In one enbodi nent, the
w@ppansxsoe of the present invention conprises BCT/Hy®O®BE3030
dry resin sorbent systemfor abatenment of at [ east
Bss aci g ent ar -

ot “Thar A mpRERluiiakicR, PageER NARSHY B Bite i
prigegadc geseqs sempaneHd ineludsr lormmlﬁrécmatplmgnc fleegiidal vappr deposition
Wmﬁdnﬂ Jlasrh dnhdnSdd cﬁé?ﬁlg@{??% FosiBh BFHCRID) MRYIA iR h&}!é;ﬂié and/or

aC|t%?sorbent f|n|t or said at | east one

lasf TP T eI S SO ism&wa Wighi FRasted anSieiecroaltin such
pheswee adicludobil en'etnotx&ﬁite&ai; AslLaPHh BMﬂsnEﬁﬂ UG s AN 18, HCl, HBr,

t fl h
e, BEnRSDoge LN of L oof et i S 1 PR 0,

I ow contii
b 8F4p @&3 rﬂifa@hl(@fﬂséa Hzéé(@hu'il’lh dhPepitylhemt BrSbfHpwEher usefully
iﬁafe@%tboﬁa% nRRIID M roR8ASsuctt R s@icl, e@sdippartially renove
said at | east one acid, hydride, or byproduct
conponent fromthe ef f I uent. [0038] The | ayered

E)OJ?t]) ent InSoyi8 brigbodRient, he appﬁh‘éﬁlélmthd ﬂﬂ%éaﬂ Eﬂvgﬂloﬁ QRIKikes 8 Tay@bd dry resin
on sSor bent

BT o P hiC 1B e FEY S8 GRBS e napt S emmorg or by
product fhersef, @‘lebii‘ﬁtoup IEWowfmdoa@ueuo r p@sesa of Vi Zerbib@tiucic® manufacturing
ﬂ&%@ﬂ%ﬁlﬁﬁﬂﬁ the "fast" second sorbent |ayer as mell

gher intrinsic or theoretical capacity. [0039]
The saofrrﬁéwiaerﬁhéedémt%al heying  bigh papacipisorbeny et?imryofnr saidyt least one acid

£0MParkdS Bastor %m@g%ﬁ@&kmand/or a chem sorbent, as
desired t GﬂLgeCt d |reg abat nent f effluent
specié?qm?

forophor rheg e waﬁaal Yiph? figh 04T Bieprlet gliity for
fatlrat;bmd M8 used herein: "layer" is defined as a

t abu'aaﬁ @aﬁyjo ing%l%r}ggcngs 119 rz}slfpolvec% u%lcatlgl% Q/glr sor en l())e materials

supporting surtdce ‘an Stinct gve an
el Hel, efﬂuerrtuvﬂowi threﬁghﬁwomnttbh@ tOhaIt st pirtiallyirerdve wad atdeast one

R1d, BydR@, bi Podlct SRBEHRSTANEe defifchect s the [evel of

exposure to the particular species that a typica

person can experience w thout an unreasonable risk of

[@038¢ as eTierlaylerel Worent fstdo 20O bl 2bOiol toblpkise2 Qﬂaa{sﬂﬁﬁ&@ﬁrst and

se::rolny sgrggng g%%rs %@P?gc Id&f%{rent rrsl’aasd Ilnls aere g%l;'éls g\slfﬁrmmf}glcsﬂ thﬁ t}rst sorbent

fSlOWé ayerf hag @r &4 thairist aqaien than Wqé‘fastt’ fsecohd enalicbihlpyrughwell as a higher

ﬁ@ﬁﬁ@&ﬁ&%&hg@mﬁ§%ﬁhes the species' TLV value; "nmass

transfer zone is defined as the | ength of

sorbent | ayer reqU|red in order to renove a target

[oaa9t ami Tl&rﬁorbéxli’tyrﬁﬂtérﬁEofgtaé inst@@iifheQ@s BYHofibrifdYPp9Eltbeent and/or a
tratlon l evel to a

A T LU I

concentration level at which a sorbent bed requires

[@6@!‘99 ﬂ{étfollo%@@ﬂll%ng'Q’Qﬁfgﬂdé’a%orttg}gls ﬂey he%m a particular

speci

e “layer” is defined as a tabular body of sorbent articles, lying parallel to a supporting surface and
distinctly limited above and below.

e “TLV?” is defined as the threshold limit value of a particular species and reflects the level of
exposure to the particular species that a typical person can experience without an unreasonable

risk of disease or injury.



"slow' is defined as having a MIZ thickness that is
bet ween 25 and 100% of the total thickness of the
wo p00g52506 bent | ayer; and "fast" is defined aBCTEHS1003/038030
a MIZ thickness that is less than the MIZ thi ckness of
i heri's ls&'tﬁ\ént ca%chltp’e Etdehr?eﬁ &5 the [nQer% ]Jr\f/rFé%us chgpo]pen%%tamed by a sorbent

sorbent layer t0 have a shorter

sofBiHl PFfa19@ rof praeat mgd¢rial, W@e‘t thy broakthaougle sqncentretion agaghtes fhe species’
a mawvtvhasll ar tar get species that is higher than that

of _the "s| ow’ material . The capture rate is the

S untEF rasfer Fgeel %X T s gefinedy asvibedengtly of p9rbeniacs royized éf asder to remove

I 2k earg@aGntaRHGAr Bjdrids gﬁsataeid gaf dncﬂchetf?pfb@t'lct rtl%?e%b' chﬂn ht@tifoming

of the.target.sp r be mat eri a
TR Fieciabe! B0 ek eve ien i ¢onbiation ovel a
| aydich p sorent refl negjiricea kliayget dui, cdoamontshdnset b]ﬁhd\?frIZ’ of@fpartifiar species);

of aﬁ#w” i$ Qé’ﬁgg tsh%%be ? ﬁlicknelgseﬂlatttrx]sl beFVrclegnS d 1(%02/3 t%gﬁoti]gﬂmkness

the I rst sorbent ayer 1s era
andf the st sotbert fpeert e al th| ckness of t he flrst bed. Mre

Pr 8f8% ARkNned bRavinla ‘i\%’ﬁfﬁ&h&%@ hd1 ¥ “slow”
sorgent f)eo? aye’rlgl S etweens 25 Salﬁ%r{%%eoﬁﬂfﬁlfe&{%% %ﬁﬂ“ stow
t hPERGIE8ETof the first bed. Mbst preferably, the

t hi ckness of the MIzZ of the first sorbent bed is about

f k d, U

O bR ol b DS e o
sz hayt at’ h?etut'esr htginfor s partizelat targbtaspeies thay/is bigha ttaa ther oftteaslow” layer
ﬁltgtglé‘l C’fThE Qgphgg Qaté tly fﬁg Q%ﬂsdf aﬁsratte{/%zé Qé?ﬁ"&% Sttt Bgss tragsfer rate, gas

grow W t van
fﬁiéqrti@nt@ée attdfoht;gleal r?e%tton wieef the ta@wt smms(yshth@e@erb@t mptetml)t he
chem cal reaction between the sorbent material and

BERET | PRI Bivwtes o SV Shgenar =61 s Brderg sty e Mz
aifthedtast’ e@bdnt bed feger! Theakieiness bf tghMCI’ 2 péxGliet first E(&Bdnﬂbeﬂ’wdya’r it rbferably
%R%teﬁ ?@mdol Oﬁtof lth%%%&l tht{i(gess %?, t%r be,% Mfo ast ?erabfl%z g%qmckness of the

ture rate resin
M’a Q€ fhe yfirgt e@bqnt Mt lestet albstWteganScaaﬂ I7§%r0é thsi ’wté thldmgaa rof thegsst bed.

M!Ss@ﬁ%feleaﬁly, BOMNRRnelMF &k Mt@%@\h% Tlﬁs@éc}{benttﬁa@m atﬁcﬁfio% of tit& thickness

ture rate resin materials often have
cg‘ g B‘lésrt' Ped H%fbéfﬁrtfu? stp%ly statg éon(ilétp@sé}lae tbta]gtesslgmhe Mg@@f e Oglow” sorbent
le@pindy Be grédt@ Shah 0@k bEthe Wﬁlcknkgoﬁ‘tﬂle tEic@iéﬁsQﬁ' HeATDHAUGEY with

1C s a
o e FERE Sredfiie e o e ERE Toiame i, cone fom e
dhimieal mmmn betrredn thegbubent (iFkNAl algirteradt secieigh for a
"slower" high capacity sorbent material occurs before
much of_ the sorbent material is consunmed (Figure |A).
[B473] ay ehravriie o4 the pofagnbpaterialsgpvolvgt e peangacat of plapiagfayers of at least

(ﬁli&'t ﬂ(ﬁWeﬁ.’f higHtagabit® rebiB)matetiWPSEchQ @hiQbasPone Syl ‘fa'ét@x8 |h[gh capture
WD 2004/ 052506 PCT/ US2003/ 038030,
TR St G SO R ER B PG BP PR B EBi e s ranstes

7ol (MIEpWenverselpsha fastet drighadapting rate oesis wmaedalywifieh dave a lower sorbent

LCl ' 0045] For the
o o B R o o BB RIZ "0 b i e
than the capacity of the "fast" sorbent bed | ayer the
PHAkt  STHEwentA Beyehid sy alcorpragfoarcadiffyrert gerpent enafigurations useful in

e thveéflioh. 0 TAOBreWMo b 1in@CHalné @TIL WM &RIRALL for a “slower” high capacity

sorbent material occurs before much of the sorbent material is consumed (Figure 1A). By layering

a “faster” high capture rate sorbent material (Figure 1B), downstream of a “slower” resin material



[0046] Preferably, the "slow' sorbent |ayer conprises
a material having a surface area that is |ess than

wo hw4psasb@ce area of the "fast” sorbent materiBET/US2003/038030
maki ng the "slow' sorbent material slower to react

e C rea of, th
Wil FOE BV 10 TonSRERAL S el Bpteo Bl O Sl (506 gt s
ogugd Wh‘ielﬁl)uevlllgdv@rab%%m%mfé@lﬂé%s and sl ower capture
rates increase the MIZ, which advantageously aids in
@hﬁiersin heat s q{ cglons [0047} The Mrz
kel W capasiy ot Ws  SPheh e layra o l?ﬁ.h%%he‘b@aq fBg gapacity of the
"tfhsﬂ’nsofbéntﬂ%éﬁ,lﬁj/er 18 fitsh Sorbehitied kiagasl pederdbhiecoMpseObetirdd 20 to 100 Wi%
mﬁvem aiogbent | ayer. Such a requirenment results in a
aving an overall increased capacity. In one

enbodlnent the MIZ I ength of the "fast" sorbent |ayer
Ht0§4ﬁl] essPrefeﬁ@l@ tﬁé “s@ﬁp Abrb® 1a%g%bﬁlf)nsteéqaem 1]%31 B{Uu{gkdns%ﬁﬁce QAfea that is

"s| ow' soOrbent nore re erab ess
legiar teousssist of e i\%zoﬂ)mt Biise S smenE e oy gpent materal slower

3] (ﬂé’ak‘lei}m al cax)tﬁﬁmsa;ﬂﬂ)ec{ﬂﬁs Thdugdce El?bbfychd ‘SR §RBt r@%erlatﬁﬁﬂﬁange from
9 ckness o " W' sorben
*Ib8¢§00 fo %II%Q@I iyt 8%":1%50‘?%?38??%‘1“6?1&?3?:*8 5L which

@lvsitagefuely eidnipdspdriigrhens ofmagtions.e of di scr eet

conponents I n one enbodi nent, the "fast" sorbent

mat eri al rises a base adsorbent such as carbon,

@4k naThes ngcthw@dﬁsatfdhﬁacfé%ﬁsor@m tapieromusy belldss ¢han gy iemgl to the

BickegHbf BMBLEF 1R ‘QRwt ?orlgznt 1@5%% W& rdemdn@redB96h zmystérg having an
and, an acélve |n r edi ent regnated i nto or coafed

‘B’ﬁ% increpse éapgcag(o %q,etembqqxllgent s leélgth QF theyfast” sorbent layer is less
thangr egliabtin 90 pethe VAl tyicknesapf ths &Sowh’ I‘s@ﬁén&h@iﬂ,tmc@e prefe@bly 49fhan or

%%ealvéﬁ%(g’/h of the fl thgl;x}ee];e%ega bel X s%)gvter/s\%\l\rg%l?la €r a%lé‘ To ﬁ%(i{gf%%}(f) ]6§/S than or

%Eﬂ@hﬁ”ﬁQﬁh%MEZ@@h@&wﬁémgﬂmﬁb$m@ﬂéw&fast sor bent

mat eri al . [0049] The ratio of the percents of "faster”

5& "slo " sorbent naterlals useful in the present

ORFEne O st JEpEh GBIHal GRY CHBPTIA & HPEla ICoTROF U hFSpigae of discreet

cpmpplﬁﬁtt | Ie 9O Emibddiznen® the rtaal’ Sorbeht halfial SUpraeLa Bise adsorbent such as
Ilugr}fﬂa % clhag!)rszfc(’:eosﬁpg 06 Qeogl%éla\g? fu Srllléfrgce agel% (T$ %etWﬁen 100

tp HQO(arnt/g) 4ud aonletlve ntm@nenemmragmeeday@toe wpamerd ctnh:ea bavs tadsatbent. The

dnUENGH Qive %ﬁfeﬁeﬁef@raﬁwlc& sEé ?roﬂhae;bblg (pf to 16(@/§tby Welght more
sorbent |ayer to "slow' sorbent |ayer from about

preforgply petwyeen 0.5 ppbifi) by right enflsltosaff‘éer@bésclzfﬁcem Byurlgndraps by weight
SHIPGthSRigBITBR MastAsdiiet eriafl any sui tabl e conpositi on,
si ze, shape and conformation appropriate to the end
use application and the specific effluent gas mxture
[DW]) | vetheiratiotdi¢ghe@eoents df fastst” seefsloser dorbénd matpridcestbl in Meepresent
I

LB b 88 B P S ot Hs e 12 i R s srtuce e,

HOIﬂ;ﬁ’rtbe drddesshapgrirtidlg pizp stc, ﬁndamw heepagilyifejerelined lfsmnmof ordinary skill

i8 1@ art. RERE %mb&ﬂﬂ@lf 88 systef ﬁgﬁ’e m§t£h"c Qhvelbn SBARESR a volumetric ratio of
rre

. , rods flakes, fil s,
@ﬁbégga$%VV§bﬁ§W §@§W§@F¥%ﬁkgﬁgﬂeg 20rets, fibers,
coils, helices, neshes, sintered porous nasses,

I I r
[g()g(st%[lﬂ dg;fheesfﬁ)ﬁ a+c?steﬁdnd ‘ia@gls E‘l'af COmrﬁQ’ 0 egi aftgf%s it;]tl aglg s@ Faﬁlg composition,
7t TorBe 46 seTorAtion apprARTS to e e(néﬁlset mhoewmeﬁ ttheamqlﬁ,cl effluent gas

rwlicﬁl{%hlﬁi?dﬂ@ﬁ 1€ BETRRABNIS) senBlonGRIFIHIAELE A TRY softfeht SRS 1R, Wmprise
(0] e




foregoing conformati ons. [0051] In one enbodi nent, the

"slow' and "fast" sorbent |ayers conprise particul ates
wWhawiosRses size range of from about 0.1 inm t oPQT/BES2IN3/038030

Preferably, the "slow' sorbent |ayer conprises

RAGS in&ediaheRd B@éﬁ'v@ﬁl 1§dtsz Qndr %Q Odffmfelgfgﬁgi@?%% e(])'g' g %‘m spheres,

to 15 nun, nore out

TS Gieulahsbares, d’fr@ﬂu@? ﬁBP%? IPFIS@ m’lﬁlé%ﬂtﬂalle%ﬁm reubes, Bolygomaingeometric
aﬁﬂaspﬂleétﬁ rdbrks.ycoilf) ehelided Sthesh S ORI potodtY ﬁﬁss&ogﬂaﬁdléeﬁellets tablets,

artlcu tes hayi ze ra of from abou
? ufs r & ff# gef’eflg ngB%W 50 hepeygepp gmagriyy monolith,
¢qnmpaﬂad(0frﬂls sorpmefraclalvltly oﬂwr@mnﬁtin&ui) & .comiiuted® oderéhéMPorms of the
%Q%é %coIﬂﬁnJﬁoﬁSt and second sorbent |ayers may be

olsed 1 n a single containment systemor separate

contai nnent systens. Preferably, the sorbent |ayers

0$1] hougeHe Ll Rinh Ak &1GEPHL A
gf f I] uent é? rlean% conprisin acf?@eﬁbem%&élﬁg(ghﬁggpagﬁﬁlates having a

VN30t Lom cbt dtamiiael-¥ ems Prefeeagyp st S%Hy SPopmRtael emprises
pirticolated Baving@ntsie kdnBgoft fluan ﬂﬁﬁtoll’lﬂl%nﬁl(lb he Bﬁnd hr@béq{reﬁ(ﬁn? f‘rblﬂlabout 0.8
o i rst.an s
ll[ngqgfé mg?%n 10U g e erglﬁl{'rgr%m 2oy 3’8%? Prep pé edi"g’ ntE J?St sorbent

éOIWWES&’IaWELI‘I@eSd’@“TEH :] szerrglgatof fremsltiou0. T mmstd 7!5shrawtiore preferably
£6 RRM0.9 AKE 5 Rf EOMR: ?@fe}aglyéroﬁll B &5 nﬁptgtél%lnﬁg roor
pol i sher conprising at lea one ast” sorbent |ayer.
The contai ners conprising "slow' sorbent, nay
[0082Pr | SEheSARNOEecSid¥bibatt 1556E RANLS h&iﬂ&lalbla%m@fe oAbk Bdtem or

or.differi.n X ts fro an effluent
Se?agg%g%ltas 185 Ste‘%ur}?ﬁggﬁably’ttﬁ Ogl%?ﬂ{llﬁ?’eff‘e‘irg VSHpRiaingly containment

Sygbl”@\ﬂﬂd boreffloat streamergmprisingecidhed/sciydrider gasl bcfn’ﬁp@ﬁeﬁt’slt contacts the first
Joﬁ)‘ellltsfayer%a%}lafﬂ?ﬁrtggtﬁltacfmcgl tﬂé’gecoﬁg Eh&l?ehﬂgeis‘mger%l pI umbed to

the same process too aut o-sw t capabilities

bet ween cani sters exists. The poli sher may further

[8633]/ e as on@enﬂ;@&&elﬂﬂh@ﬂ@ttaﬁ@?e@&nd§M§$n?m/écr§a.rre dulBidke arate containers
aterrent aratus as described herein. {@o 54] ure

ey 1206%% 18 CprINag At # BRSO3 sebmblarf a{?a?ﬁi‘ p 2 single
confiainer 20 folishee bongsisingyt 1da& one il ’Osysﬁdltﬁ@ér Theokthifad cmﬁﬁ}hs@gf “slow”
sgbgﬁ{pm!l Icén%r gfzi%ﬁ'éecpr srugli%n {)rb%:nﬁsv gelac Cb? fa n?%awgisplﬁ 8r differing toxic
@@P%’éﬂ@ ff@’ﬁrﬁﬁ@ffellallt wprAcess OB} rfmrthﬂd,etée epnm@sse‘bm@@@g ‘slow” sorbent,

1B1YGk:98 1O BarAdlorl dYFeRnt Rb1s V §8S e ai
W th tﬂe ?/vas(t)r as stream feed aﬂﬁg@%@p?yﬁ%ﬁ%“% same

PSS 1@ OeY FRARITHEY DSV e Cﬂh'%ﬁf%%fs bBagpojehsr may further serve as
atiagiCipabgendpasysay er 2 1@iniabatdmeh] @hardikds ddéribtdiIRrdiespect i ve
inlet and outlet ends of the vessel 202 are provided
screen or grid nenbers 214 and 216, respectively.
[G06dEe fHgwan? Fousheretib eweswstiorot psodont @histert tng 208 ducl b may be
1058 19804 - ABEhAorIGRoub B VMBRRR! gasds fnBbRFdab wichQ
D004, 0ooR0s B D A e e une, % widh Bne¥oodient of the
fﬁ??FIW?@W‘does not occur in use of the systemas waste
gas is flowed fromthe inlet 206 to outlet 212 of the

el throu the ed nt nmedia therein
R U Rt L R R
Vplumea?wﬂtqomemmehtlsg rvethethszcmets ms shayefesd pasace J06 en einlbt 208, and
cg%gﬁ&'{m%@;tﬁﬁlla Qt!rl§obgd1 ﬂ@glair?%ppassaép §10°8" Qt%QEIZIT%t f Irgslpg'ctive inlet

further co
and outlet ends of the vessel 202 are provided screen or grid members 214 and 216, respectively.

These foraminous members serve to contain the bed 211 of sorbent media in the vessel’s interior

10



different material conpositions, which are blended to
provide a uniformmxture or nonolith of sanme. [0057]

wabaws/ 052506 f er ent sorbent materials are preferabCTUS2003/038030
enpl oyed, in discrete bed zones or Iayers wherein

terials, havin
gdlh%%e %(2%% 5/5| g%f?'{[@e%? Bitoe (fﬁ" ortngyStﬁm Pt et &P ! Své’éf’?%ﬁom the
@5@20@5%@4%@21 fghe ‘@%alrﬁgp‘éﬁh ﬂt?ﬁ?ed ofisothentraedis thekin] ayer 218

may conprise a high capacity sorbent sel ective for
the effluent gas streamfroma

1 d gas
@ ?’% ess s &g‘ggezﬁig?P gﬁ’?oﬁeﬂb’lle&ﬁtn&‘tylcﬁ‘ﬁpr&ﬁ 8 PETeliy R dissrety poegor layers
sfelifiterglt JoehpmmaRAfls 2 r8aid mrrpm et nbateghls CERRLYLE i@ ther comprise

| ec r.a C onents in
& rgﬁ?]#alteﬁlglﬁéto g%sit%s r t(lalg}én ‘8@@%’? Oﬁjﬁ‘%t‘%earun S Rty @ monolith of
Wﬁly conprise a blended m xture of sorbent material s,
in which the respective materials are selective f or
renoval of different waste gas species. For exanple,
BT such Thy Grent serbat m&qeflagsaaie prafersblgjlsmployed) iacliserpe bedyones or

a@rﬂwlgaa& sﬁﬂfﬂ@ﬂﬂ;@ﬁﬂy&oxﬁ}?rmé Bsbeaf lﬁit&ﬁﬁt hagﬁg diBtbeRdB sicaPlhities for a
r bent rrat ria sel ective for

APt Beros i emls Spf Pl ARG eS ety comprise @ bigh
{a@@59§01hent salecpwe foe acndagiis conpPoSitstaf dn affluai B dirdi®ifion04 prbdess such as

JBﬁ ﬁlﬁ)%tatlé)rna\ﬁ@/&t II’EHV A ngi\éaeéec&(d‘ f ggt&b& gna?/ o r1%$ 2|1 Bl f i)tu% r&tg gorbent

ye oVl r concuarrent
aé%‘?delﬁ‘?‘&? f%@“ﬁ%%con@eﬁ?pféﬁ’éhftﬁﬂuent gassiiednil uent gas stream
[0060] The present invention is based on the discovery

[&ngg when_t wo sog%{ynt materials, having specified
ci ti eEVHiTy €A Bty cappese p Blendsg mpttyre Af Fbept materials, in which

tparespealyb antegds&o saecﬁ\&&b‘ﬂ ﬁﬁovaﬁéf&hf&?d‘nﬂﬂ@ﬁﬁgab Ebeﬁes %5 &:@RDle, one
éuEh éH)%nl& rgatégﬁlym th?%x?yl Se%\% rr a]élld ! g’st coglggr{e%ﬁ/of tg% SffﬂBeéllt] gas stream,

gaseous specl e capacrty
i eetliensorpeyt maigiad gy be @@H@Fle‘lﬁlﬁ/e fdndydyals gauedpean itleseffluent gas
Medhh @ high capture rate "fast" sorbent material, the
efficiency for the abatenent of the particul ar gaseous
species in the systemw ||l increase as a result of
[8659kr gy bhlt alyﬁéfﬂ“reﬂhelg}ﬁdutnOMErﬁfoldﬁ{eﬁt of &&Q@l&n’c Tlh@l’[lbﬁ &bvel scrubbing
rben erials usef

C%ﬁll %’glﬁ{lsy iﬂﬁve \t(\’yeds ® refer abfoncmc%tnﬁfnlo%a °§ﬁ°18x$a8|32(édlydnde gas
OP@P?ﬂemm@@pf@mntm@trqamcl ude but are not limted to
copper hydroxide, Cu(OH); copper oxide, CuQ copper
@rbonate CuCCB, basic copper carbonate,

eeent igyegtionagsidrpa tieskrsoveryahag when tyop @rﬂeentamrgnals having

spdeétie b@bcm'ba Iaﬂilctabt)dre rStbsOF sofAbIDEIH paMRLIRY dagtbu EORE ) 2EMranged in a

VO, 2 04/ 05 5 PCT/ USZOOS 030
Sig%%lﬁ]s“"ﬁoég@é ST 05 PP Flbs BFeppTFaTuR iugh capacity “slow”
sprbent tiatgrial fglowed byewpectat megmeous spxieewih ohigh a@&&& rate “fast” sorbent

n\é&%ﬁleﬁx% efﬁk@c;aﬂg t@gb%gntld? Itllie otr?ﬁuf—% 82{5?60%%! %ﬁ%}%y tmothf ZSESS(tJCm will

r eacf I ons at ‘tenperatures of
incgeaisas  regl of syngieh beweep die “PE@U@laéﬁnd MOCVD processes

(e.g. doped polysilicon and silicon germane) use

essiye. amount.s of H2 bal |l ast gas for deposition of

[@%g \}3{1 go?pgflg( slio\fv sorbent materials useful in the present invention, preferably
comprlse an oxidized form of copper and include but are not limited to copper hydroxide, Cu(OH,);
copper oxide, CuO; copper carbonate, CuCOs, basic copper carbonate, CuCQO;+Cu(OH),, and
combinations thereof. Preferably the high capacity “slow” sorbent material comprises

CuCO;+Cu(OH),.
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is preferable to use a CuCO3 based sorbent in the
associ at ed abatenent system As such, the present

WO pwe0535060 | s useful in thermally managi ng an BUHUS2083038030
system where H2 and a contami nant species are present

[0'062? pr @9@(§§ bz%gcf Ldﬂl?ems redlist ?la%dta&ﬁoﬁ ol lct%ﬁ' %gtoE{elIelﬂ a?ures in excess of

sor bent ayer able to resi St
L6 3PV hms: S prerfeu(GE: dnitialg o rsqlucvqﬁlereacﬁms ahtempergtang ofcfmm about
MRYC Be120%edsgeftivelo.Ndmdd aﬁdstOE‘EGMﬁ BldGMOQVBQerchﬁésr(Q% doped polysilicon

g‘gll'q glé(z’f}agleﬁ%a&? g‘gel(qeé‘09551 ?Saf#(’g’@(t% ?fﬁ’gz n’%%t ga%éqﬁée%)%%log Bf@roup V materials, it
Biptefiaiblenn SsenECOs badsal sorbentamthe ﬁ@&la&ﬁ ﬁm{enﬂ’ﬁﬁﬂélﬂ AfsrsﬁHK] the present

s?‘%@% ?gléee?@ inl(tﬁe'c z'bll a(g%ﬁl}gaarn élbar?g en slystenil Oger? gs%nﬁ & contaminant species
&k piveentis 2 B@pesﬁ@fﬂuqn‘r saan by emplovinzalfigst sleehdletee abld to mewis\M, reduction
Mutiof0, Ni, Cu, Zn, B, A, Si, Pb, Sb, Bi and oxides,

hydr oxi des hydrogen carbonates, hydrogen sulfates,

hydr ogen phosphates, sul fides, peroxides, halides,

maﬁipoxyimd ﬁﬁbentaﬂﬁtenaQXM ta€ idantt ileheaf may[ 064 1r-1r R&mbination with a

FARR el Bl o Poie SPBE et BE  Pipie), nd
@maﬁmpnsmm%mtpmént fthemrba:bometha‘_f@nt dec@poving/ge.grouE@H), > CuO +

H{(ﬁf ggéﬁhl SYabﬁlEéPmn@Q@euBut%Qe L(Q lmZQd \M %’eae%gneﬁrtp %englg Iransmon metals

re erab ngoma out % In one e
7l

fql?éte%éf P-ore: Afs %eZn leAév@l Ph - Biapscoxidgs. @@p@é%thydrogen

cmhm&esyda)gao@uaés BYIRJ 88 bhostfhated) sutiotk, YeeRBRERaliddsOQEbRkylates, and
aquggfe{red enbodi nent, the "fast" sorbent |ayer

Conpri ses a conp05|t|on selected fromthe
follomnng conp05|t|ons in apprOX|nate wei ght percents:

ogg?ﬂ %ﬁtog ()gb}g 6510 ”’ h1 a%{%z (S)%(r‘:)gl? uséffl%g gfl gé%%t invention,

Prﬁﬁe@blm W@ﬁ@@ cameh@nterqrpsw 3b<51t Yyto 8@1wtc,?/o,a@qr¢ weferbly from about 20 to
Wt@@:ﬂld r&eramﬁaﬂ@ﬁl RRSE30QX k5614 ( M']ong %m%dum&lpﬁ‘lp €dmposition of the
%@1 g % 23 %% ﬁgalt oxi de, (Co % ; silver

"o BiepAgP R s oBpat inefides A COPRCHERHof kS meom@r % .
[0066] The conposition of the high capture rate "fast”
@9& ent ﬁl refg%e% e?‘nb entt th n’t I ntg er m tertlal correlqusc\;{s a composition

st ant
sefseted Bon thmeélpw@g pmpbam emprpmmatt: Iwelght@ercénssl ovv sor bent
| ayer, including but not Iinited to HZO and/or CIE

Preferably the COWPOSItIOﬂ of
| ayer!- cORpT i¥ES (GO Yos Sdver Gride, é‘%% ? %/é’)’czﬁﬁﬁéﬂ%r@n @%%bé’{oé’édenum
from t hexi@ OUR.£BY) Sictiylendliatiine, (TEBABGIY); £4d@tiveld@ Bhrbon; and

NhCM, wherein x.js 1to n I%e 0. o
Co]gwan 8‘02( (I\/Inaa?s) co%ebﬁmdeivgjag_’ﬁ 216? @QQRF%%SM), silver

Ca( OH) 20xide4®e 3 SE@HadKDRinFEREe, (AZhEY).A1203i  K2COB,

KHCO3, Na2C03, NaHCO3, NH3OH, Sr(0OH) 2, HCOONa, BaOH,

KMhO4, Si 2, Zn0O, O, . 12 WD 2004/ 052506

isgepl USZ@WG‘BW@B of (h@hbogpturmég@gf@” sorbents of the present invention are

lﬁréﬂeﬁﬁlh yésam@tdtb Q)'jnpﬁﬁu((ts-r FoYce RN lingakdet Eﬁ&est ﬁ@faetafnglb&{&ﬁeﬂt with the
Plejerobaibier b Sraadimish b B0l Keredy bacqmggiion of e
e’ sgrbent peyercnompiissd athgstahe adBuomboent s€leéd;d a3 hé grodm Ensisting of,
Mbgg, @a@? Cmdftl\}fﬂb%,swﬂepe% Q?sf fronl N ‘coafj qgcfugi\oe? Atg8, ﬁé}o?%&é),v@ogo4, Cr,0s,
CrO;, M00O,, MoO;, TiO,, NiO, LiOH, Ca(OH),, CaO, NaOH, KOH, Fe,0,, ZnO, AL,0s, K,COs,
KHCO;, Na;CO;, NaHCO;, NH;0H, Sr(OH),, HCOONa, BaOH, KMnO,, SiO,, ZnO, MgO,

12



conponent, the conposition of the "fast" sorbent

| ayer, may further conprise a stabilizer or the
wWa@ewuwseseonmponent nay be inpregnated i nto or CPEX/ES2003/038030

onto an adsorbent substrate. [0067] The conpositi on of

VICADE PO RE MRy R STEDAT 300 Sliehel O Mo Bty e

W@HOSI‘Wﬁloé Hle| frel cerbans laVﬁGO@E&PSe?ﬁéqqﬁt ok¢ mmpp@e;-;lt glected from the group

SRSk of Cu@OA oD, 09,3 ¢in0, BR6ESmMmd thi%BRSIhelbt 8 ;dﬁ{ugxhﬁ)ran active

enbodi @ﬁg Fsi i.?él nvention relates to a pos

W&PP%‘@H% CQ‘BB&S At ¢ SPHPH i Bdhgrther | cqipptise @fstablhzer or the

ictigesdoip&eiithery be fifpiahatal into Whhted dhtdSaiabdsolbap@iibsirge.

positi oned downstream froma prinmary abatenent system

whi ch may conprise any one of dry, wet, or thernal

HBE enefiie cogyssiton®f thPhiegh eadist yatet ‘et cotrposeft thopresefit ibvestion may

fuftﬁ’e?tcomﬁﬁg Q%@$ tg'b@ééegucff Qﬁbﬁs@ﬁwlﬂnm]e%?éﬁl glﬂgen'fégﬁ%% %gsngf specific
car bon

sel ected from the group consisting o
©tbofs togRidRasevherein x is from1 to 2 inclusive, AgO
Ag20, CoO, Co304, Cr203, Cr03, M2, MO8, Ti02, N O

s, TR B dmerty R et I, 1 B 205 prsglg ot
Batklcongiviaing a 145610, “fa8t'Gorbhy @atelv]( Wkd)yeh saldal2y@3 S%psmoned downstream
64 PR 6 A OO0 1o STy B

Wétylé% %fﬂq@blv §@§0@9081t@agf theffest” spdvmdn@n tompgifes @t ledt fnegamponent
{eREred HOMPLE QRSH SéisiIehO81, c@b@t ctg quz@oﬁnogo;sﬁ)e‘}em Z{npfrom 1to2

th f
BB AR > A CaPP et B NURBIYOGy SCeEOnbOR: G- CrO,
MnQPh(KL(IIH 8,00 @mDSAIEanmCO%,aG{CQSM@@ﬁNaJMIM NHiOH) SHPHY,EATOON,

Qe t S | es constituent .
§I83& [T hear val %gil 20 d ar eg(|8g?§‘n ofnl r?/?eégcﬁﬁmrrlﬁes&izbéz&n pixtures
fh@rsqiekylorev@?@rabllmﬂlalqomp@sg@s of tﬂlﬁe“fp‘tbl sabrnh dpybragoaiprises at least one
o bRASEIctd R mIthd/or6 @Bk &f cdd8eb AR ES @)O%}b BVnO, and mixtures

onst ituent. The Tnstant invention provides a neans

khi ch to increases TLV capacities for particul ar
gaseous corrponent S by as nuch 100% (See Test numbers
Baos TbcBiper P ieFpRaondEi (e 8 Spat Sl Vipa vitout o
dorwstamn “fajtih mbmi wfishitBegtteniteridgied. Coreaitiaiiini of ardetispecies constituent
e@@ﬂﬁ&?t«éﬁ&ﬁt& Q4 1dchtﬂfeﬂ é{ﬁhr&%ut Qﬁd Tl %e%ﬂp 'Iﬁ ¥i1 caséI ﬁ)lg\,f)olishing layer

Fast” cm's nol /L (L/ (Marn_constituent)
leﬁ??éfﬁtheJéM @paczty iy tzﬁ@smeepﬁ qapstigregoigipgans i m:tenilen Iqrszode@)a means
B KN BNnkardstakl TOVQapdvie? fof plibuis edhs %orﬁﬁonér@ﬁbﬁgs mudh 100% (See

}%ﬂ’[ﬂ%’?gfﬂ Iglg g% ASH3 2 1 89 (21.4) 13 WO 2004/ 052506

Table 1: Comparison of Various Compositions Useful in the Dual Layer System of the Instant
Invention.

Test # Layer 1 Polishing Layer | Concentration Linear Velocity | TLV Capacity
“Slow™ “Fast” -, | cms - mol/L (L/kg)
(Main constituent) Main L
Constituents e
1 CuO/ZnO/KOH | NA 0.8% AsH, |4 1.16 (20.0)
2 CuO/ZnO/KOH | Cu0, MnO, 0.8% AsH, 4 1.97 (36.4)
3 CuO/ZnO/KOH | NA 3% AsHj; 2 1.89 (21.4)
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Test # Layer 1 Polishing Layer Concentration ° Linear
Vel ocity TLV Capacity "Slow' "Fast" cmls nol/L (L/kQ)

W@ Mais2506Sst i t uent) Main Constituents 4 CuQ ZpCX/KEHo»#s$3030
4% AsH3 4 1 16 (20 0) 5 CuO’ZnO’K()—| NA 2% AsH3 4 1.05

Tés? H— 2O KOG t%%{j S E g
' ZnQ K NA 1% Ag,fsﬂlsgﬁ}go 85 . gla apacity

(14 7) lgmud Zng kg)
CuO N OR(Maitysops ) 4, | Maip 5 gsz 3) 9 CuanO’ KOH [NA 50%

AsH3 05 & (70 2\ Cgﬂgﬁtu@jg TR O) KOH —MaQ2_1509%
AsH3 0.5 éu%z‘?‘i”ﬁ?ﬂ? C0304, |AOF QA Zner o) NE TP
AsH3 1 1 QutD/ZﬁﬂK@){ 2 QJCCBOZ%GH}IZ NA 4% AsH3 [41.d5.(09)1)
(Do A\ MLN D At o A D A
20.74) NI 2 ACT SEREER
%56. 7) car on wpﬁ\mw als 14 &%(C%Z Act i viat®d?7®)
50% AsH3| OuBZB)/EQH( 1 5. 4) CarbolsHy/ netal s 15 0.85(14.7)
TSUCCBCU( 7 ko Teidvrb, 0- 949448 # @@W
QU0 MO G RS 1 3 877 (1055 Band g0 17| s
BuCCBCu( HPZr¥EOTal 88 49 (PHEY%AsE: 39 494, 2)  [Cal GBA)
W et al 5cudi@nGREEB Cad ) MioAT Ghakad 4016’.,3“\5"5 A% 78107
(69.2) Carbhon w nefapsisand | TEDA 9. |CiCOBCU(QH) 2 NA” -
Yo Si H4 1CEBRO/KOH. OFA 20 CuddB@sHOH) 2 1Act i vat ddl.P9E3.2)
AL 1L &dCO, (O, | MAT DO W 4op AsH, = [ 4 7 | 1:00 (26.4)
13 | CuCO;+Cu(OH), | Aciivated .~ | 4% AsHy. 204 (56.7)
S | carbon’. I
- B N s rri’etalsv{; ST T s L .
14 CuCOs+Cu(OH), | Activated 50% AsH, 0.5 5.23 (145.4)
Carbon w/
metals
15 CuCO5+Cu(OH), | Ni 4% AsH, 4 0.94 (26.2)
16 CuCO;+Cu(OH), | CuO,  MnOs, | 1% AsH, 1 3.67 (102)
C0304, AgO
17 CuCOs*Cu(OH), | Activated 4% (PH,) 1 3.39 (94.2)
Carbon w/
metals
18 CuCO5*Cu(OH), | Activated 4% AsH;, 4 2.49 (69.2)
Carbon w/
metals and
TEDA
19 CuCOy*Cu(OH), [NA — "12%SiH, © |1 10.87 (22.9)
20 | CuCOyCu(OH), | Activaied | 2% SiH, . |1 - 1.17349)
@l o Carbon w/ o B ,
; metals and L
<. | TEDA R L s
21 CuCO;°Cu(OH), | Activated 1% SiH, 1 2.22 (61.4)
Carbon w/
metals and
TEDA

[0070] It will be appreciated that the optimal amount of polish will be based upon the ratio of
the mass transfer zone to the overall length of the sorbent beds, (MTZ/LOB). That is, the relative
length of the mass transfer zone within the main resin bed will dictate the optimal amount of polish

to use.
[0071] Figure 3 shows a plot of TLV capacity as a function of “fast” sorbent polishing layer

thickness for an abatement system employing basic copper carbonate, CuCO;+Cu(OH), as the main

bed “slow” sorbent system. As shown, the optimal polishing layer thickness is approximately 25-
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metal s and TEDA 21 CQuCBCu(OH)2 Activated 1% SiH4 1

2.22 (61.4) Carbon w netals and TEDA [0070] It wll
wheonapmseci at ed that the opti mal amount of pol PEITUBR00S/038030

be based upon the ratio of the mass transfer zone to

tde oPYE Fo@all lnedl 1 ?br gf-/. tb @%cﬁ%rtptgﬂated E? g‘rcf M{%ﬁ# g?%}ix increases, the

That i s, rel ative
oRfimal Riaihihrﬁ“}?mtt HECTREES AS ar%@tlcnl dé@@l wd|vplum1p ct ate the
opti mal amount of polish to use. [0071] Fi gure 3

f LV capacity as a function of "fast"
DRPAR 1o Rt ot m e Redsint R Gion FOTbESS ety esin sorbent
Sysndon Baphoy ohen kraisgas IyopfResks aalrd (b?r@foﬂuct @uEEB @dﬁl%l%up M-V

ben st
%giéc?)%grtgpg{acesg Sfj a s lglgoenrdu Ol' %ac r\£'1 ggib%’f E?iﬂs Eﬁfﬁrgj ?)rlfgt system
wpwgze@w Mgweslmsow@@owl@la@m@a c@f)Msitifn <tohﬁstih@te£éntlally of

Bed dofiiRe tcg}bonfaf%ra_n@ 4 stQ@nd ldya‘cptesfastt OE(@I!) b ﬁqq‘enﬁl Ig.t)&ﬁ% omposition
t he bed height increases, the ‘opti mal int
‘&Pé%ﬁ“&%lgsé?“%}gv CPl?Pafc%ld@n(Caé ‘el Sidyjer @e@ (fAEﬁ Uhd); ABORE, (Fn6.0%);

Mo]fybﬂeml'me bxi@dyload i 20 93); tiléfll@ldﬂécﬁaﬁﬁgg (TE%’D/A@ @tslk:)@)tﬂ a@iE{ﬂHte?l%rb@n said
ry. re ent stem f or abatenment of
e Kl ThT e SRtor o Y By e dates Shigy getesi s o 10

Hera‘\%ﬁtglrdsm—v sem conduct or process of a
sem conduct or manufacturing facility, said | ayer ed

sorbent_ system conprising, a first |ayer of "slow
0%Bhent InrfafuEhsr smbpdmen dheapresettptishtion gplaiet s piobasg for reducing the

@s&eirtibabf yt Eﬁst oRABYEIdE QRPEdA GA &%&iuéns‘gemé ﬁso%{:Q@oup 1I-v
sorbent material having a conposition

<SSty B SRR ERY PG DTN ey |
Si | V@Onté@fulgj@;d_ sergorindordfrqcess iefiberd wiithl @ firdt £d¥bdat @Y composition so as
ty;gta){rpgfegy gm cP %M@m@ %Clggtherg riethyl enedi am ne,

a on,

(TEDA 3.5 : ctiv car said sorbent
syst EPRIATERE 3 Pﬁocﬁ’r_s\?f@mt%ﬁhta S@@p@abﬁﬁryorbw c@mFkifien, ad aslfo retain a

s@éﬁm@;ﬁﬁtldﬂfof&e §Jsecﬁi@ Sikd tlllér@fﬁ ]'; eS:: E or ﬁ’ggdl ln‘:i‘:‘]ter ?he

AsH3 res nafurther e _ '

pres @Vﬁ% lflﬁi‘}iﬁ‘f %&’e?tﬂyart‘:@%‘prfsﬁs amaerigklegiae p bigh pasefive paracity for said

gatveus speivs et it se@nd edfrbeat layee agtrif B@nﬂﬂé&ral ﬂﬁerﬁﬁ&vm@@'lﬁéh capture
eci es fr

88 So Bl Rt PR BREE R AT G p ol Pt Ay vagavine o

%@F@’ tﬁﬁﬁﬁbﬁpa@:@nﬂm gasdongppeates gteatertthanghessam of e pipaudtivsl oittheindividual

sBbag esss.ef fluent with a first sorbent |ayer

conposition so as to retain at |least a portion of the

gaseous species therein; and contacting said process
[ed78#] ue MNorwM sb&tlf&alﬁe aN (ﬂreké;ly BiveRdh DBRles GO ARInbd YR dexBasing the

R Y AT TR
Pragese pﬂﬂa&tnt graviraag cg_mtmxsgig sgay, it ¢ovi@cting faai lkast 6nd lzass@is domponent with
a first solid phase sorbent material comprising at least one of copper oxide, copper hydroxide and
basic copper carbonate so as to produce an effluent gas stream having a reduced concentration of
gaseous species; and contacting said effluent gas stream having a reduced concentration of gaseous
species with a second solid phase sorbent material comprising at least copper oxide, so as to produce
an effluent gas stream having a concentration of gaseous species that is less than the TLV for the at

least one hydride or acid gas species (e.g. 50 ppb for arsine).
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gaseous speci es and said second sorbent |ayer nmateri al
conprises a material having a high capture rate

wa@oropsases af finity for the gaseous species. Pre¢PUS0$038030
the process enables a system having a capacity to

fO@‘?S’i" n ﬁl Pﬁ%ér%ﬂlb@({m&ﬁl%l%%ﬁerﬁ %ﬁlgﬂtl%ﬁ g&t?sat% & ht %?pa&ty system for

sum of the capacities o
Prope |H§‘V Iff%?sﬁbaﬁwlé ragegement caiprjpingt dyal q@nletmnwherem one canister is

brilM e o s Bﬁlllr@taﬁﬁavﬁl@hbﬁ oatbedit@n %&f &Rk [RGies 2 predetermined
Concentratl on of at ﬁast one h é de or acl Cf

CRULY SEAPYLT RHRE b U BY TR Xerpent pxstermrgr abme%eré efan acid gas,

Bidfileuent aghs bBy-predust Glraaf, | ﬁ(brﬁ]ga 6, IIDY 6tRGlctod Db of a

o 1co§cﬁ§t¥)r %a%tfgzﬁ%leo?acﬂ ?yo nyg laryered ﬁ%rjf;%lit s%éefglé{:%%ﬁiglg%fa first layer of

éb’ry équf@klmi@lal adppresonth Wkrr @f(‘ff@é’ satheht mbiagdlc copper

car bonat e so as to produce an effluent gas stream

Eﬁ%l reduced concentration of gaseous speci es;
contiecPFIfE Lo Praviden for gatiook eisemi bateraenk of Group II-V

predisee dhaan Gomtohatol fou pﬁfces@ asR @t&omﬁlﬁ&pﬂlﬁ% Slgfe I'Aba'?femen‘c system for
%1%8\% 0 aseousq}rg q@q] S b rllé-y rl S! n

east - copper oXide, PEHS §mta WP S g “@?rfﬂr‘fféﬁﬁffﬂ@“é’ésmam
stream havi ng a concentration of gaseous speci es that

f0§77h eSSpd; I?—:QJ% Jf I?&‘e%ljmyug ﬂ‘Lg ehﬂ&lgat#scusmggsat %e(r)lnra 17 %gvﬁlp%on 1s set out

aci d tgas Specl es or ar
P 0B850 E: FeTmes @P@@S@B@)eﬂt{t@(DM]a thm flf fybridatéon facility 400

ﬁﬂﬁlﬁt@ affeffluertt BStcRIeAS MM 400 YQ&BIn® B dnf bRbRSndyLor %erﬂr@éﬁt invention.
capacity systemfor Goup IIl-V process abatenent

managenent conpri sing dual canisters, wherein one
[0881 St eAs wsed haeih, thesatrdt @meositBnOfiddin Biecl@Bdlara viadnkabl @e broadly

JonrtraQiutaJQd \ng gﬁgﬁaﬁgel)y\h?m e Qloﬁ:%s For %Qr?sls eac hel§r| %gth% specific stated

ef erm ne ystemec
qoaby@xe@ﬁj ojyngregigndy hﬁr%?rksemﬁcslystﬂ@nﬁcfdoﬁor ablatmmlonsf Ttawill also be

@Qérﬂocﬁalﬁt suchlYdMpo6lond By RBLLQH be YR @ gMﬁﬁonéntfbetﬁ %%redlexﬁtg Hherein
]g, % htl | -V sem conduct or process
eé‘%rreﬁs 39U or manufacturing facility, sal d | ayered
sorbent system corrprl sing, a f| rst | ayer of "slow
ent or bent
?r(ugl?grl ar 'JQE %BV%TO O%atesﬁléescé)n tl?nn(?/e u{ﬂbzﬁ(fl ﬁ?%%ﬁgi‘?ﬂ{%f &tses ihd thein
bywradpcty ingh efupit lgematreméy arveatiblo the@isoppion, by eddtacting the effluent gas

SRERL G5B &S cheib &t Q:ofn?dgmoﬁ) NRa R FRHRuBY 96! ?1§0§1né Pl &I fisorbent
conbi ned into a single abatenent s%$ten1 or “renova
SEbRgL cEpaEtian g Gﬁerlnlmle iy appraedh da exhpysheneof drecgprcity oL the chemisorbent
ssi@blicC @Apbiion fto ﬂ&ﬁl@&&fﬁ&esﬁédfcbrﬂﬁﬁﬁntsﬁdf tfe@Muent &Q@Ega}n For

ease of reference in the ensuing discussion, a
general i zed description is set out belom10f Fi gure 4,
[8088lni ndlha clchehwphoiep@itior EBM) apstepnindfdes a fdad soufde UOA of source gas
fgraclﬂ&hleﬁtvh&p dép@&ﬁcln ¥ra&g0whlww&19§sea‘&o§%g %?ygp}atge anfi dispensing

abat enent” system 402 accor
VEHiE cpireRiaht dpasiinntepoich as A5y @GPt shewnls Erprhibe edssel, sesreurce flows in

1@9 r4b<e RS the cgapa&petnm@gﬂ &aﬁlﬁ)‘ld‘-‘ hoBenthiys G0s0REHdiRAE Gind MLREEL N Which the
d1s doasdll%l W%dot and (ga({ alternati vel&y conpri se,
BB s et dee ené%ﬂé %P dspasifiop frPTRs 436 Conquprerdly ¢if degired, 2
caroames ewrhss engor, hejiued heintgsn, bier, Ba‘fobved fr&ﬁ)ﬂﬁlcﬁrh@raéa!; y)urce 420 in line
4@9@)@1‘&' dflsbgl(;m% 1&%04;??&9%‘&98% I "JFhe Qﬁer ga thus. e?traa‘Ls the et CfOlB‘(ée and forms

under st ood at suc osi t1ons °nay
AgRsAO1IEF B ponent s or |ngred| ents not herel n

expressly identified.
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[0079] The system acconmpdates the collection of

un-utilized acid and hydri de gases and their
whygeopsasoct s in an ef fl uent gas stream by i rr eRET/E50E038030

chenisorption by contacting the effluent gas stream

and the co nuou
2 L TR 0 O L, GO o o
@Wj Q@?t@rr ,ﬁ)@lng Hiepezsppindediteriop vadwiraf $teirennton fThistgaseous source mixture
GaBRGE diYecRl 1d A8 ik SO R8O ubsBSRS Mﬁ%&u&@&'&%&&b@ﬁmﬁ Heated by

rem)aﬁiil ndesi red conponents of the | uent

mepi80) “TWéfe& FOsHaeds mpmpsErd afeap%éﬁ%qn%h ele\@wgb)temperame to
&y&tdamnpaﬁthdmdﬁ ﬂle@réc&@ﬁ vSlﬁbhﬂl hﬁa&uré@lﬂi QEMBAUEER deRSitior Fthe desired
é:opne%egt%f the or S0 ur %1 8 whi ch rmaly

COMprise arsot rég %3% f g ﬁﬂ'%ﬁﬁpensing vesse
containing a dep03|t|on gas such as AsH3 (not shown).

ﬂﬁmﬁn thg, Yesse kompgggg PO £ %%qoa%%gsmén q}fpééa%s f I%lszﬂ?,?ged from

g |§&en5|n mani asse
o reactriZf grthflows ie fing s to é1e§§é‘ﬁl§é‘éat@7é@t $y§tem|4@mgmpr¢suug hadayered

@hﬁfﬂﬂ g@demvmorofds‘éﬁb@ﬁl Enbte¥hIsA RRRE ahdyS indid6e ﬁ»}%&‘&lu Ecrs%&dt(y) and/or
as, SucC

|
- r denS AL bkt @ Aot ane QHEE o) <P BBt cuent g
sh2@n infliné #4960 debRiBirdam ptdeessidg e glispgitionni smk.d assenbl y
408. The carrier gas thus entrains the gas source and
forms a gas source mxture. 16 WO 2004/ 052506
B8R US2Biizynd 80BN the Ghxgnqal Taper ¢raesitivo ueagter Moxmar dsof fealigsharged
i alskddg W46t E&@o@b@@%%bﬂ@neﬂ%bt&g b &%M%I aysec%gcglagf&ed sorbent
t he ﬁéyg¥reactorg%% bei ng diSpersed in the interiq
i rqnppyalof updegied g&ﬁﬁﬁfefmgca@e%ﬂa%ts begincte visida Hlt‘PEed gas stream
Vikidr ie Bigchmgedlirsre di @bhtén@ntaniden Mine g48San0 Passedw@ fther treatment or other
ﬁ%gﬁ&m%kg 432 positioned on susceptor 434 heated by

ati1ng I'ement 436. The wafer substrate is maintained
at a sufficiently elevated tenperature to cause

[@eaP P OBet du@Bmk sfshé: M%Wb%%ov\i/d@@% dﬂlﬁi‘iéj{seshw with ong of the

chem cal vapor deposition of desire onent

%YH@nSp‘reé?@@r‘%@P S agﬂ?lfbgd)éswﬂat T8 i i1 1 (o e, contining
qudBA|alving aad fnlstﬂﬁﬁhtaﬁkﬁl'f@ l&dc&tnﬁ@ia%ﬁ&h&e@ﬁ&&&y @Rdion, so that one of the

HEER TR T RS ke SN Er b Bl it v
&battemeattorg’) 6 tvdiite e Gtherdonpaiddiymgpda | ayered sor bent
system 444, of sorbent nmaterials which may include
5&%@IC&| adsor bent (s) and/or chem sorbent(s), for

val Atthrerudptendef thisamoanibes A4 any 45k afflpns tah dipgg d6Qnd 464, which
dobielyd b Gide-gfchinUe e GRGnt &t Eoeﬁffén'dﬁblﬂt'cﬁﬁctéﬂiﬁiﬂ & hereinafter more fully
(% st ream processing or final disposition of sane.

%ﬁ Ef fl uent gas fromthe chem cal vapor deposition
reactor 426 may al so be discharged into a second line

an Q
65820 e L SR L AATE, I P acne
U AR |Hr0é<‘oﬁp§cae§ inshe éfamnémmmmrsd edvereiss meontrel s;gn@ [t ig transmitted

iR Ufahdnli®®dn afe Stbd @AMe dahHaC Brobe%sn‘ig sfhatees deb, MR Hl@y be operatively
abat& ﬁ% systemi.n line g and passed to further
e P fe

“BFmﬁT¥@@ngﬁ”§bﬁ B steps. [0084] The

abatenent system 402 may be prOV|ded in duplicate as

h
S or m bi f}l]&g L’%ﬁ“g? € %/stgm %a uf’]fmt?g SO t 4'dd %rﬁlp{eﬁtcbr?agﬂlré)ggh ﬁtgcﬁon by

thanehderdg detegieraihe pﬂﬂgent ﬂow is diverted to a second sorbent bed, or to a holding (surge)

vessel for retention until the regeneration of the sorbent bed has been carried out.
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sui table valving and instrunentation to accommodat e
such redundancy function, so that one of the beds is

WO pooiiosdshe on- st ream and actively scrubbi ng t hBCT/US2003/038030
ef fluent gas streamfromthe cheni cal vapor

@egspsi t Aﬁﬁnaﬁ@é’} 1P 5dd4t%§al V‘Aﬁl:ﬂ &dﬁ%?t Y Sde entlo%t an Cttzr E%ployed

node. [ 0085] t he out et end
Qs fegérer%ﬁalé PRA1EOEG 9 Tepristhe séwaaﬁtﬂé szp@qnt bhe lubsequent on-stream

gendays a side-stream of the effluent gas to an
endpoi nt detector 462, as hereinafter nore fully
descri bed. [0086] The endpoi nt detector 462, upon
Be3% ct i Aljertdtirelin rtizatieb serohbghbeds 44naidplise Im‘ay bE eaksiirkenugifdrated, and
19£y R U ceddifRerenP %ffl'u&f? sﬂreﬂm& :} rlre?atedl JHetFt f)};herattloxg gf the chemical vapor

noni tore gener ates a cont
{epesifiopFRREEEs. Ty exqmmplpserie 95ugh ahatement 4Btbms may proceseamginbffluent gas

PeHE @f&il tliEgch'élﬁlicﬁl Vabd?\dpodiféh apphthicd) WBY thP %ﬂm@rprﬁ%'afo#yﬁln}ﬁe process a
arra %Ré;ect a corresp ondrng@actronr

TR Qﬁ Strf FYNEGm BEmipese saie e gLlpatirpimenpysiem.
arranged so that on incipient breakthrough det ecti on
oL eHRIERgh Lo 8% 6 il e Bndo Rl aprags component
f(féh?roger)ﬂl SW’@@S’GF@MU@G tor the eharnicd rvapen ti¢positidnexppaeapesne altel foxd source of

ﬁéd&ﬂﬁm gmgﬁq sbeen carried out. 17 WO

2004/ 052 CT/ USZ003/ 038030 [0088] Alternatively,
or addltlonally, such endpoi nt breakthrough detection
[oep] be B}Fﬂﬂ{eowaém sh@;vﬂ B Fip@t &, qhe ﬁg&&eé@&' Qﬁklu%eﬁ{le' &H&fical vapor

R ATTY O S O T

ooutriginb e lebs;dtgvom sa'nidJm@Ss@rbﬁm;ycobmpomm:w diedaétd Yayers, spemﬁc to the
éﬁgﬁiﬁﬁt\%gor c@&gmo Ysef ?ocﬁs HaR68% %hedét{“lu ?[ ?e%t str%]c f! .l'i%e dry scrubbing

streans generated In t peration o em cal
PHBBHOTEPES 9 BFFpa AT e rofe gexlémﬂrhlerelcal oPRr dépositieptehamber

e&bﬁﬁtﬁ (1353 Bﬁenﬁ%ﬁﬁ@rﬂﬁnd‘?&)ﬁb@ O Ihedwd¥Ri Ay SEidsUSRE s@fbbing medium to

eanrfr m t hem cal osj tion a ar at us,
S B et e kg o) A o iy P proees cfcn
agifrfils gewlbingtiregmentder i vi ng from punp | eakage gas in the
ef fl uent treatnent system [0090] The abatenent system
be depl oyed as a separate and di stinct apparatus
gqggb e feagiresapdblayppbeishe sewyigeitdaetpr manufaetiragifedity showha Figure 1

a(:‘élﬁtﬂ&l:r@tﬂ'le ui/@@r@cfterd)ﬁf}%ﬂ buly Qe ARRAI A MSres, AR clnﬁﬁts Euﬁﬁ)geratlon may be

our ce he chem cal vapor deposrtlon appar at us.
a?ﬁﬁ@@?“%&“? @eystem shown in Figure 4, the process

gases | eaving the chem cal vapor dep03|t|on apparatus
nber.

| d
o 1 B o Rl FER RSP BB g s which
asadepipysid rlrgclese prosintity éorepiohd ¢fflusniszab stregin@preduecd by yierpsacess and yield
aft Qﬁﬁﬂofn’n&ﬁeﬁ ? awgﬁabl& hl?dﬂ&rgé&' str¥AP O rSug?&ﬂﬁt!elts AP cfla?réé% out by

a bat ed uent gas stream SCru
dESHIEE ﬂ% ﬁ%m P@Wﬁ‘iﬁég PREE %Y%Vl@@a@@%owqgmw‘@mw@nmctor devices,

afi®repfacing thecabienss eiht swBEO med@R Afh b tRfRspoB Bk ister of fresh medium.
exhaust), by chem sorption, irreversibly bonding the
wast e gas species to the scrubbing nediumto maxi num
[¥99dIr at Othe smpertt \of aerabbéngvingdommeset ab sevh akigpdablk |chrtigfero for twaste gas

wredeadt i i §&Q§1fng@gy RE QGRR1e @Jag L/Ulﬁl% within a particular process tool. With

respect to chemical vapor deposition and/or ion implantation, when the canisters are interiorly

positioned in the system housing or exteriorly positioned in close proximity to the system housing,
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after its scrubbing treatnent. [0092] The features and
| ayout of the sem conductor manufacturing facility
w@b@asisne Figure 1 are illustrative in characP€r/usmwng938030
and any other suitable features, arrangenments and
oY [ 093] . The
SRR A AN AR B TR B hO0SL  T0 P e
Sﬁeﬂrwf dering g3s foa e perboudar ssmimc Hlhe feé scuuecpwo}ymd nian be eigdly matched

tPthe Kysfélntth‘roﬁ Apit/ 8 @Mat thh @apﬁ‘dcltfy legn tsou%%aﬁegs%ﬁfggssam Qxcec%l'{ge réemoval
rocess an an environnen
%%8@B$g%V@“ﬂ?@@ﬁﬁpﬁédmg*W@%ﬁngﬂéhm%§ﬁ¢@ters can be

readily changed out by decoupllng same from

nect,i val vin n conventlona
[(ﬁ)gﬂnectAé')trH(91 é\l} thsztreagve?y &ﬁgn e COI‘T%EFI% f‘%e a%ﬁ?ﬁ Witglfie gptement system
mgy Erfact Sor ektiple hgtjqrngngempltt Iqorapr(smg maﬁmtemdnbﬁg balaRareh8y cddhected in
sérfeﬁwerm%a%d/oip%ﬁé}k GG B B SCT ubbi ng medi um
used i n such dlsposab e canlste’s or wast e gas
treatment will be determ ned by the avail abl e dead

[0096] ume Wil hieﬂn@nt[bﬁ rhbd bdéh @éscile@ RESH \ilﬁqgfere}yett@ s eE1ﬁ§ Pegﬁl;es and
oSi.ti onfﬁnd/or ion inp ﬁ

R S B PSSR B4 B PV otivietine @ oesfsies,
rafipsexteniisio asl engmpass@other fearksy mpdifitatibn ﬁ@cﬁalﬂeﬁatﬁzle @@Bodiments as will

re n 004/.05250 .
B S5t s B0 gD R B W oot B YRR e L
tegiafes beeini etherchimrdbat Byflov ivee thefow bﬁmoestrmab@d iinterproted shiecluding
alf Reidfeattred) B @@ tiord @R AMBMARS chibYdintd g m@tﬁﬁlttﬂeﬁgélﬁ{]ang Xc%% &M
The feed source volune nay be desirably ma e 0
the system throughput, so that the capacity of the
source gas vessel does not exceed the renoval
capacity of the waste gas abatenent canister(s)
depl oyed in the system [0095] Although illustratively
shown as conprising a two canister unit, the abatenent
system may in fact be a nultiple bed arrangenent
conprising multiple sorbent beds variously connected
in series, layers, bypass and/or paralle
(mani f ol ded) arrangenents. [0096] While the invention
has been described herein with reference to specific
features and illustrative enbodinents, it will be
recogni zed that the utility of the invention is not
thus limted, but rather extends to and enconpasses
ot her features, nodifications and alternative
enbodi nents as wll readily suggest thenselves to
those of ordinary skill in the art based on the
di sclosure and illustrative teachings herein. The
clains that follow are therefore to be construed and
interpreted as including all such features,
nodi fications and al ternative enbodi nents within their
spirit and scope. 19 WD 2004/ 052506 PCT/ US2003/ 038030
CLAIMS | Caim 1. An apparatus for abatenent of at
| east one toxic gas conponent or by-product thereof,
from
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5 an effluent streamderiving froma sem conduct or
manuf acturing process, such apparatus conprising: a

wo 2003052506 bent bed material having a hi gh capaed1/¥S2003/038030

5

10

15

20

25

30

35

sorbent affinity for said at |east one toxic gas
it ; a second and discreet sorbent bed materi al
hamn—g—a hi gh capture rate for said at least 10 one
t 'e™Myas conponent; and a flow path joining the
process in gas flow comunication with the sorbent bed
ma{’ rials s ch that the effluent streamcontacts the
f SRS BUEHRGIG o5 OReHEHE $90 EoGREIhEF DSBS fieeot, from
bemh effitemt istadamt derisihg [f@msd s@acdni@kdr ynahef@mdigt ficced] sickapparatus
%lﬁ%lqg(l ¢ gas conponent fromthe effluent stream 15
zfppar atus according to claim1, wherein said
s em cordugtseobenrbadufaeeielhaying g crpanity sabent afimityefor stid asleast one
Gtg;dpggscjm\}\%éngﬁocess 3. The apparatus according to
claim1 erein sal d sem conductor manufacturin ‘
pr ocess $0d oty dxregcPREn PRORIETENAIE AP BARTIS Fatnfr eid at least
|Ocrheltdmlgamoaipb@m arﬁet al organic chem cal vapor
deposi ti enhanced glhem cal

n r.
deposi t @‘hw Py J FAesPUR &t oy gowuqlgan@} Yith, e sorbent bed
whestgials sgeli tﬁattﬂ@xqfﬂuegageanommacteme firs s@ednebddehtdriniomhent thesecond

o | ’ i
LT O TN ——
Astiuwnt spears - PF3, GeF4, AsFs, W6, SiF4, SiBr4, COF2,
OF2, S02F2, SOF2, WOF4, CIF3 (hfac)ln(CH3)2

t-butyl), P(t-butyl Si HC13, and
glizﬁéré‘ii?pa‘éus ‘T"F?8r|32 é%?l “%t&r&la F?}? ﬁ%]mf(’&d‘&ifoémﬂ“hfmurmg process is
whelked tv agabep ItIé.mbrc:ce@as conmponent is selected fromthe
group consisting of. AsH3, PH3, SbH3, Bi H3, GeH4,
Si H4, NH3, H2As(t-butyl), H2P(t-butyl), 30
Br¥ §Ib( enﬂsx)atus Sicpiding to dm Isiwbiein aid @mlqm@c@p panwtctsing process is

aCLREEH BBm! Me Cér@ipn&o;mstl\ﬁ@%eioﬂ B lafhadidAX] 'ngstag %%Faﬁ]@ rﬂﬁgﬂgﬁtvapor
is,selected fromthe gmmé'g consi sting

HES{ePOsips pndpasmpenyianced-ch 3poT Jepesition. PClS PF3, GeF4
AsF5., WF6, SiF4, SiBrd, COF2, OF2, soz soze SOF2.

\M%j.}l%gf %%%Jg g&%ﬁ%ﬁ%&%‘%égg%g% Balfz Ir)ontent 18 srelec ed from the

aleaoverrendstiog ofatAstHe 851, SbHe Badi dielga§1H4thHf, iffeBGR$1Boy Cl,, F», Br,

bdeél[ @@y %scfs,h[%h? of,, Gt OF GW‘FGG&H, 4ent cok! of s@ef';, ) 9WOFA,
Sem con ctor anU aCt ur i g&ggr OCGSS SUC

ap%’é? %‘fﬂﬁgn(cgdn%ﬁsg P BaP(Hryod B EHSIHE 2pbiBiGhal

havi ng a high capacity sorbent affinity for said at
I east, one . . o . .
. The apparatus according to claim 1, wherein said toxic gas component is selected from the
group consisting of: AsHs, PHs, SbH;, BiH,, GeH,, SiHy, NH;, HyAs(t-butyl), H,P(t-butyl),
B1,Sb(CH;), SiHCl;, and SiH,Cl,.

6. The apparatus according to claim 1, wherein said toxic gas component is selected from the
group consisting of: HF, HCI, HBr, Cl,, F,, Br,, BCl3, BF;, AsCls, PCl;, PFs, GeF,, AsFs, WF;,
SiF4, SiBry, COF,, OF,, SO,, SO,F,, SOF,, WOF4, CIF3 (hfac)In(CH;), and Br,Sb(CHs,).
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5 acid gas, hydride gas or by-product thereof; a
second and di screet sorbent bed nmaterial having a high

WGE api5s2s06 at e sorbent affinity for said at | eBST/USIE3/038030

10

15

20

25

30

35

acid gas, hydride gas or by-product thereof; and a

f L%n%ag%t%sg%&bg&ﬁeglpﬁ %9%%%{1'(1 %asgﬁsdrlg a? f)raqyé)r%dﬂﬁtﬂlere‘)f from
t hay efflprat sffdainyderiving fiomagnsaueindestos ndnafadtirmgtprevessherh apparatus
begdnppatigsi al then the second 10 sorbent bed material

to at | east gartl ally renove the at |east one acid

gas, hydFstaaoephked gratasglhayipg,aligh cappraly sosbent #ifimiyipresaid at least one

ef fclam)tydide gaet bySrodctlit@yer,ed dry resin sorbent system

by- pr odugre eyl Sl Sy Pl Fenf g Gpp ppnt iy
befdr sraitagleashdneheiy gasglyéndenggsfpr bapadict hersafrdpént affinity
for sai dﬂcﬁ’; !ﬂ:ﬁ Zj"tﬁltnnéj B pr&ggb o8 B}{Q rclo%urgﬁgalﬁorﬁ W cElneeQ)rbent bed

a second and di'screet ‘sor ed mat er 1

hi HHerile st g at ther cfllusrfrsiesy coatasts fje thigst sqrpant %ed.neﬁtealﬁl th@athq second
O%Ibaﬁitlbéd ﬁfatehél (614 étd@st%am@wé at l@agtdon@ adid OW, %ltﬂe as or by-
j Oi nci th egﬁg glcgjzl? in gas flow comuni cation wth %he
so‘fr%elﬁ B 1=1e e PSS such that the effl uent

stream contacts the first sorbent bed rrateri al then

t art
o8R8 80 R APLGLLEL of B4 L SPRlE g o
pribeeRitcompiésingof fromthe effluent stream 9. The
appar atatiﬁst AGEANF BHaNGheetid HGbiRd m@ ca}ﬁ&:@c{/ SulrBlnS Ay By ALk Qﬁeast one
coa'r%1 is selected fromthe group consi sting of

ide gap cospopenis  GeH4, Si H4, NH3, H2As(t-butyl),

H2P(t - kau;b(}oh‘) and dRicR&E6:6EA8 bed rﬁdttéﬂ@]]-ﬁivm@ﬁdngﬁil Chﬁ@lzate bent affinity
Thtgr s%ﬁ%?lreg¥ nnt% 285 cc)r%ré/?r as::fg?lgong'ntm § wherein said acid

om T group consi st ng
of H[: aH‘q‘yW pa}t]Bnomllee pPERess Bn Z2as BET IomBREGcatighs @itlB thePGH8nt bed

gggaéergﬁ I:ﬂfcxh ) 'ﬁé’efﬁﬁgrﬁ’st&eaﬁl?c|$§fa&s4 the %Es?g %en% %ateggl%? %Second

1ls°fb?‘r¥é?e%f5’fbfaﬁwéf% Tegst At ﬂea aéulff?ﬁt@ne A easi ydsdg ges or by-
f ipraductalitctos RaOME effmbaRim.| ayers differ by the
tenperature at which reductive hydrogenati on becones
auto-catalystic. 35 12. The apparatus according to

cl%iThy pawhe repring &i daimesc oheleig eaith bniride aygrondaas salected from the

1), (8) t u
AL B Rt Sor, W BES SBIT BE GRBD S50 S b AR R buw,
aﬁbéﬁfbésﬁlﬁ@?lﬁls% ko claim 8, wherein said sorbent

bed mat eri al corrprl ses an article selected fromthe
consi stin heres, rings, toroida
R PR h aEey e g1 PR Pasded fom e
f i drovp corsistref: Hib HEY 6ifalClyBoBaf BAIG B AREls PCh W IGF,, AsFs, WF;,
fidyer Sipr, G, Fz,rk‘d s@) ,soﬁ},%dg (hﬂ%gn&gxgzl)zgﬁc[ B (cy).

masses, granu “ets
parti cul at es, ext rudat es,

11. The apparatus according to claim 8, wherein said first and second sorbent layers differ by

the temperature at which reductive hydrogenation becomes auto-catalystic.

12. The apparatus according to claim 8, wherein said second sorbent layer has a capture rate

that is higher than said first sorbent layer.
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5 cloth formmaterials, web formmaterials, honeyconb
matrix nonolith, matrix nonolith, conposites (of the

w@orbesso@rticle with ot her conponents), or coP@T/N810683/038030

5

or crushed fornms of the foregoing conformations. 14.
The, 3RPAPALIS.ASER (lfith 5 Qurlelsff g%be%&ed%a& A Qorises an artile
haselerigd fom |ﬂz«‘§rquaﬁ@<t§l%rfg Cffr @ﬁdSawbms ongs, tnmdtaloshapes; igggular shapes,

15¢0ds] bfinags) Aaiek, FEma GEIRE QJOB' ntapgeﬁllnahmlﬁpes VA&E bibkrsS Bhifd, helices,
sorbent bed. material is hedfromt e grou

S ChBR PRSP ey Bumies Rl ML 5 g Para o, extrudats
Theotapar aixtasalg b idinn gqateﬁals;llmnmx&nb wheik @hdhokih ghattik ImSdnolith,
ango%nzwgsngslgf h(?_%or egt e{:?ea‘?;”gls Sﬂgeg gclbrrllppggeﬁl I ng)l Sai Clﬁ%rgit ?Icrrslsqu }’orms of
V\h@ﬁ@qugmsac@fmmtlsns and second Iayers are housed in

separ at e cont ai nnent systenms. 20 18. The appar at us
according to claim8, wherein said first and second

soFheke Beariiniceriag do Ay ivderel ik Rkt hpd maicaalofomprises,

10 S OpdaenktcsRvRE b siksrangt 9f frob@oafOPahmidiss @scording to

15

20

25
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35

claim8, having a volunetric ratio of "fast" sorbent
| ayer to 25 "slow' sorbent |ayer of from about 1:20
t 0151 The app@atusTheprdiiachinug, veeeinrseid sgbdnobedInaitennids selected from the
wh [ ] | ent materials conprises
angglg)i cg?sgsggéjoff girl}?ﬁﬂ%r &P%% Chéfm?bg%%l The appar at us
according to claim 8 vvher ein said high capacity
sordend a@@rﬁtﬁ{ hoBdrdih$ toS@AiR Rt Rereih bR TANAd gEc@ﬁ{players are housed in a
consi sti n copper hydrOX| de, Cu(OH2); copper
ox1the, e’ L858 carbonate, CuCOB, basic copper

car bonat e, CuC(IBCu(O—I) 2, and conbi nati ons thereof.
Th t
canaart Jrasip el 1 Dl € icRlld 38 BB SRt %oused n
2 5RO ORISR SHEIRCT/ USZOOS/ 038030 23. The apparatus
accor ding to claim38, wherein said high capacity

t material resists H2 reduction reaction E to
{fﬁp QIRRFTEYS POTERE BsSairS, TREEN s34 fstprd ssppd perpeps bed materials

aC@mpdsteragﬂehdbdcmhzaurﬁb&prb\aﬁte;fa&hﬂs sai d high capacity
sorbent material conprises 5 fromabout 20 to 100 wt
% active ingredient. 25. The apparatus according to
c| ¥ FhBappevhiey eicordigg icdelfimgh hevast alva@umeticeratioofifdast” sorbent layer to
e Riyb 8drbenCIfPEA RESbA 106 8SL1 One conponent sel ect ed
fromthe group consisting of, carbon, CuQ Cu20
MO, , wherein x is from1l to 2 inclusive, AgO Ag20
Cof0, TKBhAatms@EcdEiEhe 16718k 8, Waddn salhidreBacityldofbent niMidals comprises
Li m%ldlz%f_%gfcopper NaCH, KOH, Fe203, ZnO Al1203,

21. The apparatus according to claim 8, wherein said high capacity sorbent material is selected
from the group consisting of, copper hydroxide, Cu(OH,); copper oxide, CuO; copper

carbonate, CuCOs, basic copper carbonate, CuCO3+Cu(OH),, and combinations thereof.

22. The apparatus according to claim 8, wherein said high capacity sorbent material comprises
CuCO;+Cu(OH),.
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Na2CO3, NaHC03, NH4OH, Sr(OH)2, HCOONa, BaOH, KMhO4,
Si 02, ZznO, MO Mg(OH) 2, Na203S2, triethyl enedi am ne
wQ@ TwhF25eed m xtures thereof. 26. The appar at UBCT/US2003/038030
according to claim?25, wherein said high capture rate
SO 3b etagg%gt&sr ac%ﬁdmg]t? S%M %Eﬁlsrleét g‘lﬁﬁngﬁ asi)a%tg%gr?@l h@%ﬁ%esms H2
Coredq‘qpon rea(gupn B te@geradsmes iSpxcespf 18@}53,. Bi , oxi des,
hydr oxi des hydrogen car bonat es, hydrogen sulfates
hydr ogen phosphates, sul fides, peroxides, halides,
¢ 2 0BG APRATRNS aceoritinedR glaigys. qderel spig Bigh capyeity Forkens patatiah penaprises
5 ackd shiomP0 kD100 WabiacBie ivdiegi. N sai d hi gh capture rate
sorbent material 20 conprises at |east one conponent
selected fromthe group consisting of: carbon, NaOH,
KOH, Tht iafpepatuSaC O @ndaiti-# GiereBB8saidT high aghae adtelSorbent material
ac&g{ggéeggt £ &1':3 @51{Bo§ent \M]&Feg Iﬁrdmscﬁ‘é n% 1% &st%ﬁ%&f Ea?lf({na&lfo Cu,0,

sor nt mat erla I ses t1on
f rYaPe HESgR ouP fr@@nb rcs inelsisg. Ag@5 A0, (9Pp E£p:CaxFrefes, Cf@uMo0s,
10 6 19@,03, $id, 810, 0] €a(0FAY CR0, INSGH, KOH) Ge,0%1 748, ALEN KOeO®YKHCO,,

8N Ny %%r@aﬁg@%afaﬁt BLERSS Tl S o,

OXING@;S,, (lidthyRRedidriineq DPpLY and wiixttess tifefaf. 23 %) ; cobal t

oxide, (Co 10 %; silver oxide (Ag 3.5 %; and

al um num oxi de, (Al 2.6 %9 . 30 29. The apparatus

ac®or dihp gorattug loegrding o izt 85, nvhseginchaidi high @pipteunte sprh¢ng material

15 Soﬁlhl?emmlﬁ@fs%ra' s@alblllz&ga%édsfﬁﬁi th€ %Qﬁgongﬁin%%f }je% 6V ’@/Io Co, Ni,
Silver oxide, : zinc oxid

(Ijly HdeRuht: (§k|£§]’ gb (% 072{?1@5, l%dFOX{df‘-ﬁ ]g;{df%fneﬁé@p%ﬁﬁ )éirogen sulfates,

( ﬂﬁ%g&pﬁo%atesﬁﬁmdapﬂerdk%ﬁ Halides eddxylfeal shd oSodcliie Mereof.
system having a TLV sorbent capacity for arsine at 1

cnm sec of 3.67 noles/liter resin or 35 102 liters

AsH3/ Kite rapasiatns aPQrdif® 12 00Mih G5 288 6in RGT /hig8 2908~ 08863 Bent material

20 30comgh§s QQ&@" ﬁé &J%qu@&ﬁpgeght&gfr&&thg lgt%h}m:oﬁsmtltﬂg}gf g&%(gl, ﬁééf-l, KOH,

sorbent ca or arsine at cm sec
noties7 $3(PE a‘i‘ RHor 102 liters AsH3/ kg resin. 5 31.
The appar at us accor ding to claim28, havi ng a TLV

or. ar cnl,
oo e car s st e G300 BhalndRu ] e o fytenypgeria
appalpmeu&coamemomsdqted(ﬁromltm gnoud corfsigtirtgloér corrprl si ng

25 eans f10rcoHRP'o&faE ' (rdﬁ 6 h/% %ﬁ&ep%%derg%h§ﬁ I"g oJx1de (Zn 6.0%);

exhausti on. rocess
concent r aMPléi‘?fleW %Z‘ﬁdel 15 B driethylenediagns gﬁﬁé’n%ﬁia afdragfiyated

a sem coffgdelad process effluent stream containing

sane, %al 1ganrgra§1tesré%9udg (%%rz'z%) ); 9opper oxide, (Cu 23 %); cobalt oxide, (Co 10 %);

silver oxide (Ag 3.5 %); and aluminum oxide, (Al 2.6 %).
30
29. The apparatus according to claim 8, wherein said high capture rate sorbent material
comprises: copper oxide, (Cu 6 %); Silver oxide, (Ag 0.1 %); zinc oxide, (Zn 6.0%);
Molybdenum oxide, (Mo 2.5 %); triethylenediamine, (TEDA 3.5 %); and activated carbon, said
sorbent system having a TLV sorbent capacity for arsine at 1 cm/sec of 3.67 moles/liter resin or
35 102 liters AsHi/kg resin.
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contacting said sem conductor process effluent with a
first sorbent |ayer conposition so as to retain at

wo e@gsmoporti on of the toxic gas conponent thRCEUR2003/038030
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and 15 contacting said process effluent wwth a second

| ayer sorbent conposition, so as to retain a second
portion of the toxic gas conponent therein, wherein

salld Tlieragparaius eprerding) ey glaim & bavingiaddy sarbentcenadityl fortrasitieray] em/sec
hi @13 .63 @loRb/litéEreGRRA0D Litkrs AGH, kS0 t OXic conponent and

said second sorbent |ayer material conprises a

material having a high capture rate sorptive affinity

f 031. t Tie appariue aouding Fedtim 28 Gavddy a TIEsoeMGaSSity26 €%k a0 0 cm/sec

I |%$ n1conductor manuf act uri ng
prgﬁe gpky%hweu€§ﬁgph¥¥é‘ gr oup consisting of. ion

i npl antation, netal organic chen1ca| vapor deposition

ang phASIRENENEEH CRETsC ke ARSI b WonitBiTe Ins

The pr%%%sg accordgﬁg to c hhe@ggﬁmmgg%%#ﬁ&ggpgéggﬁggmmaﬁ
ga8teBlpgRERIstPs sel ected fromthe group consisting

of AsH3, PH3, SbH3, Bi H3, GeH4, SiH4, NH3, HF, HCd,

H Cl2, F BC13, BF3, 13, PC13, PF3, GeF4
ASB1[‘-35 ARRRssss éf F—e%“‘“‘“ﬁ fp ponceptagon %ﬁ%q cagiyone Joxidggscomppnent from a
Cl$eBichiuctar)pravésSriBncht HMRAS Contdinitgshie, smaemectnamyhs)mg

Br ZSb( %Qetmgaﬁg&%c?ﬁﬁ]& rglokgggfﬁ %3\91{11 a6ﬂrst so1genrt){a%er cornnpos1{10n S0

according to c
i saswe"é@tab‘aa%%@rﬁw laithe tgiio gas ce@mpréthewgl @fd AsH3, PHS,

SbH3, Bbrl'fﬁtm H%rocé‘s EfiuenNwRh o éég(ﬁaﬁe{yerl%%wt ):om osmon 50 as to retain

H2P( t , Si HC13, "and Si H2C12. 37.
THe %?655?% §ﬂ’55’é‘8rgaﬁi ‘i‘?ﬁlp%lﬁn@?eé‘?“}n 33, wherein said

t oxi ¢ gésrein o onRenibentSaysiebapiisedh thita iadtmg a Bih gorive capacity for

%&‘iclﬁ%g%&%%ﬁgﬂ: Sai&el_slgclfhd %&%{Eﬂt la%/\%é‘gaterlagcoEerlée%? lg?.tgflal %égg a high
OFpturg e soptprRiinitg@E2he tyiFpmp@e3 ( hf ac) | n(CH3) 2 and
Br2Sb(CH3). 24 WD 2004/ 052506 PCT/ US2003/ 038030 38.

The process according to claim33, having an overal

s o3r4p%fe\i§°°8§i PEOFERE g Pg’é‘% &b Vhergi sifh gengeprquciy mappgacturing process is

C ap]amd es 0 ggab dohdidting oRNidn SieRMEEO HRIRAN brdh@Y Rh&nical vapor
The ess cco 33, wherein said

epositign Q“dp WS ‘%ﬁ%‘? 4 Vgpgféeg%g Fises 5 at |east

capacrty 51 b
one of . copper OXIde copper hydroxi de copper

c aJ'Sbﬁ{é%fr&ess %&:grdgl%% gla OﬁpQEer%?E ?a?tgr e 4s cotL ?délelh hseﬁglected from the

process accord alm 3 n sa

c a5t reansistigeots 6? eﬁlfla’ I%Itiae Bith) Gelko Sk Nids HE Hpb%ﬂ @néd Bo,
c@qyBeNasskret] ed, GsQMdrhevigr QepsBeNebs) bRy sofs,, SOF,, WOF4,

AP PO A B ML B b SO R b2y

10 MbCB, Ti 2, N O, LiOH Ca(OH)2, CaO, NaOH, KOH,

F 1€ a 0O 1 (&) c
o2 00 A RO PR O o

Nge(@m)cgnswtmaa@(ﬁéés PHy, iShHh Bildn SidiaHithe N EDAY(Hared), HoP(t-buty),
M BeISBICER), biMe,eafl SiH,CL,.

37. The apparatus according to claim 33, wherein said toxic gas component is selected from the
group consisting of: HF, HCI, HBr, Cl,, F, Br,, BCls, BF;, AsCl,, PCls, PFs, GeF,, AsFs, WF,
SiF, SiBry, COF,, OF,, SO,, SO,F,, SOF,, WOF4, CIF3 (hfac)in(CH;), and Br,Sb(CH,).
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41. The process according to claim33, wherein said
hi gh capture rate sorbent material further 15

w@oeompiszses a stabilizer selected fromthe groupCT/US2003/038030
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consisting of: Be, My, V, Mo, Co, Ni, Cu, Zn, B, A,

S

o aﬁ? tr%ESS a%oﬁi}n%){ %g %1&3 gétgmg %ﬁm (ﬁrgxéll s%élvg gaﬁ)ﬁcng 'gﬁegff:r tgan the sum
su¢fﬁ1ie($e@°1t1§§eaf Eﬁ%i f('ljfétsmd $rednid desbent bﬁréboxyl ates, and oxy

acids thereof. 42. The process according to clai m 33,

wherejn said hi ture rate sorbent material 20
cotp ﬂles@%ce%ﬁ%@&gea to aﬁén o MPERR At high gAPpcdty sprpesategal comprises

gr 0 Upst oS Bprien@kidaf cope hyalgdkide Meppk, caliéadke, andib&d, cofrf SXthbrate.
and NHAOH. 43. The process according to claim 33,

wherein said concentration of said acid gas is reduced

t o40. |Tasg spmcﬁamc@@ih;g)tp flam 3%, sthaein @8 BiBh capture rate sorbent material

comprises at least one component selected from the group consisting of, carbon, CuO, Cu,O,
MnOy, wherein x is from 1 to 2 inclusive, AgO, Ag,0, CoO, Co;0,, Cr,05, CrO;, MoO,,
Mo0Os, TiO,, NiO, LiOH, Ca(OH),, CaO, NaOH, KOH, Fe,0;, ZnO, Al,O;, K,CO;, KHCO;,
Na,CO;, NaHCO;, NH4OH, Sr(OH),, HCOONa, BaOH, KMnO,, SiO,, ZnO, MgO, Mg(OH),,
Na,0;8S,, triethylenediamine (TEDA) and mixtures thereof,

41. The process according to claim 33, wherein said high capture rate sorbent material further
comprises a stabilizer selected from the group consisting of: Be, Mg, V, Mo, Co, Ni, Cu, Zn, B,
Al, Si, Pb, Sb, Bi, oxides, hydroxides hydrogen carbonates, hydrogen sulfates, hydrogen

phosphates, sulfides, peroxides, halides, carboxylates, and oxy acids thereof.
42.  The process according to claim 33, wherein said high capture rate sorbent material
comprises at least one component selected from the group consisting of: carbon, NaOH, KOH,

LiOH, Ca(OH), and NH,OH.

43. The process according to claim 33, wherein said concentration of said acid gas is reduced to

less than 50 ppb for arsine.
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