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RECTANGULAR PARALLELEPI PED FLU D STORAGE AND

DI SPENSI NG VESSEL 5 FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates generally to a fluid storage
and di spensing apparatus including a fluid storage
and di spensi ng vessel having a rectangul ar
paral | el epi ped shape, and to an integrated gas

cabi net assenbly including such fluid storage and
dlspenS|(% apparatus. DESCRI PTI ON OF THE RELATED ART
10 [ OOBHCHRANGULAR PARALLELEPIFED FIUID $ FORMSGRIAND
apparat us have cone i MISPERSINGS¢RNSEIductor  }}
manuf acturing applications in recent years, as gas
supplies for a variety of sem conductor f

manuf act uri ng unlt_operatlons [ 0003] Exanpl es of such

5s-=—'—f—h-- Ly INVENETEN ur i ng operations include,

VVI foboay lThJ: ﬁr@eﬁt &b relaRS %eneriBrI B ERE L. M&l&gn%%‘?‘agﬁﬁ%s including a

ﬁggg%%?gﬁﬁp as, boro rifluoride, arsine
and™uf clispenging yeseh haging a V&W“d’éﬁ’é%‘ipfp%ﬁa@f and to an integrated gas
esabihet exsentblyi invludipg fuch field stersgerag dspibiflEappadiset y  of
organonetal | i c precursor reagent gases; and
f |on of silicon- on- |nsulator (501)

;E S IAONQF THERELATEDAMRY o5, utilizing silicon

10 S000CE Sﬁrﬁ@@%d&luﬁl&d’iag@ Sin iRk B[%Ialﬁﬁ hal Joﬁ@ ?nttg ﬁ%‘%ﬁ semiconductor
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[ avallable sor bent

s?%gra ;%:&%@&L pen)s{’? A R pPaPaflu e AP O gts’i ﬁe"ﬁ’ﬁg of semiconductor
tipg pnitpperaiipns | abl e under the trademarks SDS(r)

and SAGE(r) fromATM, Inc. (Danbury, CT) and 20

’\/3 ]S%%“%l ca uf%d ge(fr}l%?%:ﬁtgg hgﬁaf\t}f S pq% %PS Wic%]flf’ &P%% up'lgauon ion

ga@Pl@?ﬁﬂPﬁ chsing \g@s@elreaa@ltq buch pebept &iflueride,ofrsige, phosphine, and diborane;
S GhdnfleaP i srRcRENSH F@etPARQMRE mms('g%gk ) Wide %arg:g dof%réglg%ometalhc precursor

nnlecylar si.eve alun1n05|llcat acti va

ot FREV! FREe P AROriFrtion Pl ISa pRripsplston FSODrAPiogleqirgpic deyice sguctures, utilizing

f Isiliceh stwcehegstseuch ds silmeanthateilaecdatevel y di spensed from

the gas cylinder vessel. The gas cylinder vessel holds

tgﬁ?ao bent diumin the formof a bed of the sorbent
ayaiebls tbsubaged flup siprgesgmddispensinepapparaius include the gas

S @mmcatssstegasvaﬂmetmm thbtradeﬁ:ax&@!im@l aﬂcE$AGH®Gioﬁi AR, 8R. OB@ury, CT) and
S QERERL e gro ets %ce Eﬁa&“sﬁp@&g o %lali)ﬁmrgu cge a conventional high-

| ower than t g
c VIeFsRg s cfliadee Vfﬁ? 3 ée&PHt%sﬂe kfer@sotléﬂ@se(léaygcal afspiberd mredism, e.g., a

O moletie sﬁfdﬂ(&lﬂmﬁiﬁsﬂibﬁ%) 2dROAA dafhbn B otRY BikelM) URELR) sofpg{re Q‘ﬁrﬁty for the
S8 < ol i il e o s
pPeidshe wibert mﬁdiglagl ’fhs foe'm afyebed of the erisutphrtpes asitheveselie bisrged with
pﬂié%rbit@&s & @zﬁ'xtflé ﬁgiﬁtrelﬂ/ VGRS & e &tbe&%@i &t%reps%re? WRPLL E(glcaﬂy much

S substantial gas's
o SR s st o, B i MR b e resces on
sﬂlﬁetdyr of H796-6900 gori mrevedhrgherlﬂar daborgb.or age of hi gh

“pressure conpressed gases. High pressure gas cylinders

_ event f cylinder rupture or |eakage of gas
f @8% e“i“rﬁ??’ ah ’ﬁ‘i‘ BTG e cylindriniitized subptondial papeeptingsphstiy pressures for gas

't btoragej sitce @fch pressure levels permitted significant inventory of gas to be supplied from the vessel.

- 30

- This substantial gas supply capacity, however, is accompanied by the hazards and safety concerns

incident to the storage of high'px_'essure compressed gases. High pressure gas cylinders in the event of




catastrophic rel ease of gas to the anbient atnosphere,

as the pressurized gas is rapidly discharged to the

envi ronnent of the vessel. This is particularly

probl ematic in applications such as sem conduct or

manuf acturi ng, where many commonly used reagent and

cl eaning gases are highly toxic, as well as 5

envi ronnental |y dangerous e g., pyrophoric or

e [ t e Qarrospher e 0006

x%,?%g Emré S glre%a%t &%ase ﬁglg QeHopis, & g’ﬁ%ge%l %ﬁetl‘?id ’ﬁ‘é"l"e the riskc of
oghigyelegsp ef gatfe he apleiend ptmpsphe, wlp@resmmd gasds rapidly dlscharged to the

S Lﬁiﬁﬁcﬁﬁkﬂt&lf the FBds Q. eI N4 pirﬁbuksﬂ)e pRRbRY u@%ggdé%d% g%o}js semiconductor

t
ek P ot el s gl P Gty v, 5 ol o

5 e. @yironmertedly dgpbreeigs ppogetar eplosive, HQ0htact Wih A kb &@phereD I

10

15

.20

.25

ot herwi se at pressures that are well bel ow those at

?E s .has _been stored in high 10 pressure

%@ PRk s shprse i) disegosioe Yeppels stheshorrefstenced type
a Weesel substaidk ageoverneny &l tie sdf@Asthd vBlidy dF hﬂdrsﬁppl)t HRtehf eRce the gas is
Ofad%ﬁge%&’imﬁl oh %Qorﬂéﬂfbeﬂ 0abe Etgr\e}\%g}[essglﬁ f sub o%)ge@% Bregsures of 400

| o fusi onal egress EeOnt
0 r’f" F ?Pew’%acﬂf B@Fﬁ"‘sb BProspres ﬁet e welbbelgwsthese pigvhigh gas has been stored in high

S ggmuma»pﬁmsm g legitdets € Aodéﬁimt%ly{) &Stht!d tvefor Iatv%ssel%?ébﬁ&g@ @€l valve head
S r n ase or

d s%teyn%?ﬁ% oBE8 S hid e 30 2 SR 3t o it sgyes e the
sicAptiEsd garen thesoer dad inythacvssselds hnicéntsqbammwhermmresgmantb a result of its

baglented ssrad Qhak‘ac&b{ iﬁeeﬁﬁ:eﬂt%ﬁde@ Gaslstordst AR BYL sﬁfg' vakke15iH Qm'respondmgly
Convent|0na| 1 g pressu

th
u%@do;nrengg éegtbﬁ gilsne [ eﬁ #:asecrogﬂy C TW mpﬂmﬁlggémgpac{cﬁ% safety systems during

Hﬁf@@fhhﬂnaid@@p,b@n thofvaspeitedya sonstnderalish preskudicpRasddizgs cylinders.
system dispensing is carried out by effecting

d ption of gas fromthe physical adsorbent medi um

ndT T I 8ttt afseaneiiied B soran e siens Sstm; feming s caried
t loat Wteffortihedbsquston nbges five thelphysichiod@tbe wiedinh: htlBen Mes%abr. volume of
[ %Q'&lsel [96 B tﬂetd V\%ﬁ)e&: %rs] mQ}?ths]f bfe %8&1(3%%11‘110 o the vep sefs Sure

di fferential, ere a pressure Is

exteriorly 20 of the vessel that is Iomer than t he

i t0881i Desorpticsatecefftcrd bl € pMaas eifferediell @HABY b YRésMre isQhrovided exteriorly
aggth%'v@éaﬁlﬁ!lay is loggg%r d QR esQ.x?e %ftﬁeGG fj g}tema%v%ly, tog addifionally,

si cal ent Ium SO as

Y 8?7?/"“’5%13’8 i bt i eeddyhating of \%eﬁm%'eadwwap@nga@ g dispgt the Tow

physdiatiod baadsivaei the EBUR L Rs A 1@ Bldidal adbdibdhDBbdium. As a still further

USRS PRATRIEL Yoy SR T AL s i

v %’s%*é‘? impogg cqucentegtiqnrdifseatial ou e adwtbedgel brefiditifagy tontféral the sorbate
Opastile tdseitORE sitas, HhPsblhRat siPBat. kba %fw%gselosﬁnﬂat 1€ through- -flowing

_s&%Q ate 25 gas into the carrier gas stream for

su seéuent di spensing fromthe vessel with the

- through-flowing carrier gas. [0009] The gas cyli nder

Vﬂ)ﬂ@#' The a8s y8REr Feodkl, Qsoﬁh‘é@fbtr 'c&ﬂ&zltloxﬁi A gsgﬁes wngaressed gas storage and

. esse S Storage an I spensin
h ‘r%{l%tgo g %&E&fﬂ%‘fﬁ%ﬁ%@w%} ada%%t%ﬁewwﬁee@w@ﬁpensmg systems, i,

30

stsofepg@ tarid nekhs pepltidiglis yhsped Vessel tﬁncan;aﬁmﬁiﬁrwtsﬁa obMﬂlértnEetal alloy,

n@ﬁf& hef;;l aﬁ}ﬁéﬂeﬂg&{]ﬂc gﬁluh% a?ﬂ%.ﬁ? geagess el{/*ﬁs (g%d%téz g% ﬁ%pog?nmg, e.g., by

n@%‘ﬂ‘% b’@ﬁ% gt tholikgend melnden d ﬂa‘g sceh’tilvylvq ig 2 @ uHieatiblods cort@ning a flow

“neck opening, .e.g., by welding, brazing, or the Iike,

and includes a flow control valve in a val ve head
bl ock containing a flow :
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2 fi passage, with the active val ve el enent being

di sposed in the flow passage and sel ectively openabl e
and closable, as desired, to enabl e discharge flow of
the reagent fluid fromthe interior volune of the gas
cylinder vessel. [0010] The val ve head may include a
hand wheel, automatic val ve acutator or other
structural elenments 5 for operation of the val ve. The

va lyve he i C is fabrica a
e 0P eeote i il beiedrp S i e oy D ] sty opensbe and

V\Aclowbbt da desirerp ormpableotiscipogefloivrog the kreagunt fuiefom do imthridt Wiume of the gas
Mfinfighdss, etc. to the valve head, to enable gas to
be flowed fromthe vessel through the val ve head and
flow circuitry coupled thereto, to a | ocus of use.

Tie919)aThegalietmatl mayynchdt 4 londuivheyl, dunadaticcielvautoitbd adnthbr structural elements
P2 3p@40n 3%19&3 Et Phe v&b«gﬁegﬂ B‘pﬁga(ﬁ}/ @ fﬂ)nza?e';i letil lal 0\? fcor&t@c%or at a discharge

vesse ent me
i fse Hlle{e@deIsﬁﬁwwﬁtmtb@@ewmahs fop cauplive Mou e, g)aéuﬂs,fr@amfolds etc. to the

puﬂ@l Rgd, af eﬂaﬁl@ gk(ﬁtﬁ%@'ﬂowé@ﬁoz'ﬁ’ﬁfé%@éﬂ&u@fgh 880 hRNhd flow circuitry

n the ves ret eat men :
ity E1oR S 26l RS a0 B PR TR e nd pors
ﬁle@wlb e-aubfbrfiltiefsipensilmgth sorbenmm:mm fdr algprginigrog the insehddabibent bed with

a%o&ﬂﬂg éa@l fofl %Mgﬁ%@ f 11RSvelBS kidr DRkelcBf ofolﬂg k@bdnP ertﬁ{ljm if0%he vessel in

g?%?%é%g g.p@ﬁ g%?eﬁglggllﬁag p%%/ l%tgn%%]fatefl frith or coupled to suitable dispensing,

abmm@nn@smstmimatﬂnduque catit®] ideices, fasl ldbsitedd B8 Opidrdtied] of Khe ghb storage and
UdShendi@lsfiithn, 2, 518, 528 i ssued to G enn M Tom and Janes

V. McManus, the disclosure of which is hereby

|ncorporated herein by reference inits entirety.

[ BOLR] Fidid gorvge ssdedigpertsing bpphameothieabove dpbribyegpd die fbie fully described in
COMmPLGh 35100Y Mkt A0 :ROREL V. MORLKSBY 1o dRYE which is

sforage and di spensing systems have contI nue
t O @aemportetharendy rfedera ivmiele type conventional |y
used in high-pressure conpressed gas storage and

d Lo‘éPﬁ Nfil vasem&l@ﬁa@s bt fggéufd ﬁ%eraamgﬁa BREEy %&o%grﬁ%&e&)fow pressure

heav I N Ssor
a%ﬁs rSEFREE é'eﬂ é‘sﬁ%smg isienpschave gpntipygd e the [I@msljletaswlmders of the type

cgdnmddsuam}ahseaass@hqndamee cdW@Rdisell Npadl §Brafed ﬁndoulgfensL%Oappaxam This

yﬁe?{]sgernﬁaol? gssag% | relaevgia *a}/ ?,y?'g@g I}%ﬁ;goent){nﬁsgé] gygtslip{ 15 gﬁ%butable to a numiber
deifpréassi ng of gases. These vessels are readily

avai l abl e, bei ng mass- produced by a nunber of

R St e Sl 30 e i e ) S B gy prproved by
i weultiery fauthdaritieshedrldwide de stoodgenienspbri Sttdodiwchsggsef papesa These vessels are

- féﬁkﬁl?' LR béﬁfg%%r&hced b§ ¥ hl.'m%q{ of ?r@}mfa\éﬁxﬁeﬁe*'lﬁy )Qr% réatively inexpensive,

<28

- 30

of t err mninmm area .e., Clrcu

Py aeRtEhal shape, are able to acconmodate

el evated pressure | evels of contained gas, wth

. ni(]ﬂiﬂnlf{Hcﬁ&{' ?osiﬁesgﬁgtog%ftﬁé ﬁ&tﬂila@ﬂnce Q&L{ﬁé é)fvs%red gas is a function of pressure,

«cylindrical vessels as a result of their minimum area (i.e., circular) cross-sectional shape, are able to

- accommodate elevated pressure levels of contained gas, with minimum stress and deformation, relative

to other geometries. It has therefore been common practice to utilize such vessels at the highest

pressure consistent with safety considerations, in order to maximize the inventory of gas in the vessel.
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to other geonetries. It has therefore been conmon
practice to utilize such vessels at the highest 30
pressure consistent with safety considerations, in
order to maxi mze the inventory of gas in the vessel.
3 Since the cylindrical vessels are thus

"overdesi gned" for high pressure gas duty, such
vessels have been regarded as a saf e packagi ng.

re t and ases ar i nvol ved
P B R o R oo Y el B i Pty Sens ave ocn
Faegapled astetyefs packaging ofvstherhrelaeytoxnitedhazagdus guskisiamdhvolred; seghlstions have
hamﬁﬁagemmgggma&aagard packagi ng for 5 physical
adsor bent - based gas storage and delivery systens.
Despite this fact, it is to be recognized that such
vdéHsl Eorraéimsmmmohmvm&ﬂm&h‘ﬁdﬁm oedels b eirtse stAﬁimﬂ packaging for

%‘H%ﬁ:@l%%ﬁ)@ﬂt%gsea Ei? ht&a%\éﬁ& 9&‘§§éé%§r§ OneC ?@%ﬁg \‘En? fz‘gt iths o] S be o recognized that

cylrnder wall 1s rica
of*uVestls hgye %‘f“FFé‘r‘S agst’rl%‘i‘tdt defdincine R gonseguABpP of thsis eYerdesigned character,

h ahesoyBridenivdli ic ik, anedug hé ﬂﬁxﬂ ﬁbﬁdﬁﬁn&ff SHbeP orWtRr SRISAaY mbtfls, such vessels

t rh%%%&iﬁi&a’ni »&ezéhﬁaglh %%re%o?e] gaFan%pg h%:]\ﬁgg tf‘glhéﬂrtgfwelght articles, Further,

v dhethiepiy|cophindrigsk vessald mg)f errmgzametaﬁ@grdonm/ﬁmg havidgenigigh to diameter
t Qatid iR bedérally O 1] Al infs dbBikylasa GORRY &) dm\é& TasthH aﬁ%ﬁau‘gé‘&h?
are bul ky and unwi el dy to nove, instal and ch ange
out. [0016] There is therefore a conpellrng need in
t H0916] Therep therafpre ar‘«‘dfquliws oveddn fha etk fognevgant! dmprpiey phokagding for physical
ad&ombbisensas @m@ di spensi ng systens.
SUMVARY OF THE INVENT C»?? 017] In one aspect, the
|nvent|on relates to a fluid storage and di spensi ng

AR i JIENTION 15 1 ui d storage and
dl @Pﬂ nﬁlo 935¥6%§ %%lm‘}grﬂl)ﬂl pegate% rt]o rl;l ng Eth;ée a\ﬁc(i) Flspeasaén&ralg%aﬁ%us comprising a

e interio ume cont al
s G stotagq apd disgensing mﬁeldlarmwdntprm reere, Hh@eﬂi the fintextoi edipme contains a

t pigysitd ubidibes selpalyadih8g b Gtuid ﬂibr@dﬁ%@ 'fr@:g HH@Nhd AEd is desorbable for

v L ns asse

e R R B BB 1 iAo desred
whed @Pw ﬂtehfessw Wrecrmsth@ﬂnag eforagechnd ligpresigivagel vesfsalianngar phralielepiped
reghangul ar parall el epiped form 20 [0018] Another

aspect of the invention relates to a gas cabi net

assenbly, conprising: 1 a gas cabinet defining an

eE18 Sgthprssnsetiotthe irehiimmaclatesdo & grs babblbtnggerfifly worogrisiogi t ry

in said |nter|or vol une arranged for dlspen3|ng of

gas fro I het as .sour sposed i.n the
interi cﬁ aLﬁrc“%eaﬁk%'o Ff’éﬁ@egﬁi{gb‘%&eag ety clﬁ‘lﬁrfﬁ’@'o"“?ﬂ”’@’&s“‘d interior
srpamvﬂangedfardimmmg?fgaeﬂmm@e ¢abiosyaod r cui try, wherein

said gas source conprises at |east one fluid storage

and %5 di spensi n veg;el of &ﬁgtaﬂgular . )

par al I"eF&pipE 4 PES P olme of {15 88y hingend Seppled in gas supply
cielfimsldp togthe e elrcuitrgntiniredi il gas pdilg{cﬁioeraﬂ:ris&dﬁ Gé’aha:ﬁib fluid storage and

_S&ié’pgﬁsin\é%ééd ro?'i*@i‘faﬁ%uﬂg p%%leg}:g%stiow &L cfgfll fu dstor:fge and dls%ensdng vessel

di s ensin ass 0O sal orag
diodpBg 2 n%ng %fié?rb% POIHW‘@WeTﬁ'@Pﬁ@ seidigy ereonf pugng tdheensmg assembly

veessled to bad flifid anagdeQnd dispensing vessel for dispensing said gas from the vessel for flow to
said flow clrcult:y :
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said flow circuitry. 4 [0019) A further aspect of the
invention relates to a nmethod of reducing footprint of
a gas cabinet assenbly conprising a gas cabi net

contai ning a gas source including at | east one gas
storage and dispensing vessel containing a physica
adsor bent sorptively retaining said gas thereon, said
nmet hod conprising providing each of said at |east one

r ensi.n esse a vessel with a.
%q?“eléf g‘ngu ar %5? tﬁ?&vg‘ﬁ? ® tef E?rwgﬁc@(?f@)d“%gs@?@lmt of a gas cabinet
f (#Feembly comprisios ahs eahineti containing @ pay ehuad dEliding & 166 $h0 GaDdtorage and
Stdib[)én@ﬂg aad! SHnﬁQﬁnE S ﬂﬂgslcﬁl &iEivedt ﬁolpﬁygy Q&iﬁﬁg Wif Faasl & ereio%i said mefhod

ng ab rlcatlnq vesse ing a“rec

pé’ PIiEEe 88%“6@& 408 P it d33e e, gas storagh gnd d@mnswmwb@m vessel with a.
I mectdngnlar esdlelepipedortag sorptive affinity for said gas;

charging said gas to said vessel for adsorption on

il d physical adsorbent; sealing said vessel with a
PIPA Astillifurthen ?Sa@h?frﬂ& ‘&‘ﬁnt&’é talpies doA reetip® Oﬁﬁwmgaudtdlapensmg a gas at low

e pekaRe ctﬁdwsm)ﬁﬁrﬁﬂng &dﬁe@gebﬁdﬁngadqgctﬁﬁﬁﬁr Qﬁ?ed AR disposing a

_ | RYSQFI%CI% e O € vessq%%vengfgxé r@.ﬂ]n@)éél SFJI?‘l ﬁp%ga&wsmd vessel for

aaésews@mn saig mwsadtadmtbﬁm;;}setﬂne sanh%sah«tqﬂbd &lvv abadodtiinii@ actvatable
Vahive th %ﬁcﬁ’ose R ;ﬁﬂyﬂt\.’éﬁ Q&%rbfsrft% tahsgrbgc? SI n % %ﬁugrgm an exterior

tQ% actug bl e va ..

folalir:ine %5?5]? vessely f‘?%‘éﬁf ?ﬂ’Fdr%% %ﬂtﬂé@e Pla'ﬂaal ﬁ@?ﬁ% apd actuating the
r é‘ﬂ%bhgalffd luihe vijurideintodiowgms feutthd ketsel addthSeEhtiGkate Rlve, for gas
sampenggpduct or manufacturing facility conprising a

vent ed gas cabi net through which ventilation gas is

flowed in operation of the gas cabinet, said nethod

c 8PM i In janaghec enptch Gliel ingpnskai relatesvi nat rhddat loPRIGaG MRl Fded Bn an exhaust

dicp®Bar e s&rﬁgcrnm{or B{aﬁ. cml?%ﬂaﬁlgg nﬁpr{éﬁé faV\\rAentfl;'a B & cabinet through which

SCr medi um 1 n 0]

s%‘?l%%“&bq iscRed, i PP&F#‘OI% ﬁ%ﬂl%ﬂ?soqﬁ‘\’m%rﬁ@lddn@@ﬁ apuprisige contacting said
somtilelvciay privk itd diich@fe @asof fodthe $0Qt8REwRAD! kc'ﬁﬁt:mg medium in the gas

b reat nent .of ~disc ed ven ation
oo ¥ ORRE b ld STRRRL gPenim b Mo at frbbstaeuie e fom
n@ﬁ ﬁgfséélt“iﬁ ey aesd fon tpeaimsnto dischtred. veftliRP yas Ve taidiexbiuliestrubber of
athpegiicoffuctbii@mbiy@Rng kel iSb@ies t0 a gas cabinet
assenbly conprising: a vented gas cabinet defining an
encl osed interior volume and including flow circuitry
i (90225 Yot ampibesapnget of it inventiomelatanigedas w@bind hs@ehsdomgrisife: 2 vented gas
Plabia& &ﬁﬁrﬂﬂ:gsanf nBI03el Berfo RbIRGL andammd?]%etﬁﬁr ARty ?rgga?de %ntenor volume

in the interior volume o gas Ca
an “83% £ (1R of BRocess g B myha cabipe Rgmcpss ﬁ@ sewee digpeid in the interior
clofumngiof thy gas gabinetrihd tapledin g@ﬁﬁpp&&elstﬂmhﬁﬁo e o ﬁi&fdlﬁfyoef ventilation gas
fs@ﬁ‘r@é BYehn¥e@ b feéﬂdg%{xtﬂ &r%? ng Eo(i}gs %E Qi%et angﬁx%hgas outlet for

|Iat|qﬂ as out VeEnt
dig ST FREeRiHEOy 3t fEom o ¥enied BPSn‘@bmetsamél aampfo(ifm& sgfublyes disposed in the
guterifp belumel iof i@ S@tked Bast daBinet] HiaBfek Q6 rafRkdl Q&ub@ﬁblé EH%tammant from the

W@ﬁﬂlﬁ&l %@ﬁ{l&%? h:&%%.rﬁe (‘;J}'r eavr(l.%ﬁ%g% gaé E‘r%%o él%exrﬁr?t?({ﬁas f;agmet via the ventilation

cont am ven

mQ_

-d?@@ﬁﬁrge of the ventilation gas fromthe vented gas

cabinet via the ventilation

[0623] Other aspects, features and embodiments of the present invention wﬂl be more fully apparent
from the ensuing disclosure and appended clauns
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gas outlet. 30 [0023) O her aspects, features and
enbodi nents of the present invention will be nore
fully apparent fromthe ensuing disclosure and
appended cl ai ms. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
[0024] Figure 1 is a perspective view of a rectangul ar
paral | el epi ped fluid storage and di spensing vesse
according to one enbodlnent of the present invention,

I 0025] Figure 2 is a
HRAYIDNGY paral I el epi ped fluid

2 :iggﬂa e“*lﬁ'wndl flasmmmre qle%oﬁfaﬁgaﬁ{gnaq&ﬁna@p@gd H@q gﬁﬁé&“&ﬁ dispensing
type i\/zg{%’v e go?tutﬁ éc P‘%lf) i ”§Eﬁ' Ewﬁa e VQI"? WBPPF“""

el evation view of a_rectangular paral | el epi ped fluid
St 0025y Figand 1liaSRRPSIVE FicwV, m&m@ﬁmtpﬁﬁﬂﬁe}ﬂﬁ% ﬁlﬂ@ \é\fara#enand dispensing

etails the structure thereo
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t he phyS|caI sorben =2 = and the
utility of the fluid storage and dlspenS|ng appar at us
conprising such 20 vessel for sem conductor
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ha,mi bedempasiand eatuthatfbpbhisng Storage and di spensing
system since: 25 (i) a rectangul ar parall el epi ped
@ssel has six faces, and twelve weld-lines required
P25 iy vayatfi harkeropnd ooraplatationeofothe wivativipatod eflvailagen of the rectangular
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e@pﬁﬁ&tﬁ@ulﬁr%aﬁﬁeléiﬂgﬁ%@s@f ﬁa@ Lik Yool A Fer AR reQuired for fabrication if
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vessel; (iif) a rectangular parallelepiped conformation involves “sharp” corners at the juncture of
adjacent perpendicularly oriented walls that offer the potential of forming voids at the line of juncture,




vessel; (iii) a rectangul ar parall el epi ped
conformati on invol ves "sharp" coners at the juncture
of 30 adjacent perpendicularly oriented walls that
offer the potential of formng voids at the |line of
juncture, 6 ;s: wherein the sorbent bed woul d not
"pack" against the corner, relative to a correspondi ng
cylindrical geonetry vessel (which is free of such
corper.s tead is a mninmumcross-sectional area
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(i M}cmﬁﬁl@omg'tﬂbttﬁﬁ gﬁﬁlgél%psognent V\? is 1%{ e£1 e'g%ﬁ"g@glﬁ \Aﬁl%velss\gq), and (iv} the

one anat her
r uigfetiedion of W%’P@@ﬁlﬂ# ‘éaﬂa with onerotigi prett!tm o jeikiatiapis Bysceptible to rupture

558 ek §030]

Appl i cant has di scovered, however, ?1 ﬁ o
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c éqe p@tgrpmrg;hs g thy sehenicetd, dhdnithivelris hale cyRalgek vesE CALSRsultNE: desorbed
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porosity intrinsic to the sorbent material and voids that may have been formed in the bulk sorbent body
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particles, granules, pellets, and the Iike, which are
generally utilized in the formof a bed conprising a
multiplicity of such beads, particles, granules,
pellets, etc. Thus, in the bed formof nultiple finely

- di vided physical adsorbent elements, the void vol une
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of the active sorbent is in major part interstitial,
30 or inter-particle, in character, varying according
to_the dinensions, shape and packing density of the
s OB PR&tREe | es. By contrast, in a nonolithic form
the void volume of the active sorbent is in form of

to. the sarbent mater.i al i ds
PES| o Urbbdiinf eCplipriaie @ oo Bs elon e deining o
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f opandityl Gy pioviges godsdebaprtiyereise ghgs frdandeidyion &msitbns, tdh Provides good
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min a 5 sul
p FB@&G@? ag El’ﬁ"%a}“‘e‘?ﬁ{l’ﬁ@é’ﬁ&&’ foythe @P Ofé!éi?rfﬁt sofkat Jogteatrreseure ipfaintained
gdstht MteAoralelfimd @ehe vepstRBiring Morads BAdas 6@ des good
desorptive rel ease of gas under desorption conditions,
t hat provi des %sod wor ki ng capacity with good heel s
bdffadl; Sie ppysical aasopbiens|sanstherefpre boin adiividsd firnome.Gf thie figrmiohbdads, pellets,

adingy, flereletd 8blets, cyRideical E}&hda&@%raﬁlﬁesaﬁﬁiﬁ %Bés%ﬁdeﬁ%&ﬁeh%ﬁly regular or

af ty for the i nt erest
0 il L el i 6t i s EeFIE SplieSp A L wisposed in
v digduieriogiiphima gf the rovtmgelarphraliplepipedtvesse ml utiliBd [HOBR4Y: hdltieg the gas to be

Phisel Gahd BESREP Eiffenscdiiont BRI wREQr e be in a divided form
e.g., in the formof beads, pellets, rings,

platelets t abl et s, cyllndrlcal extrudat es, granul es,
c (933 ﬁﬁab@isal 3¢F91|b@édh@@m¢¢ in geh fiyidedefgrun iutitiond in the form of a mass of

| Eﬁcﬁ Wﬁs aDBPRBShenOhedddY 8L BRlor Ll cmnﬁéa b ﬁa}&%galdh)} %tenmned for
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?‘é?'ﬁ 68? sy SWPHFPEC’W %Fﬁlafe?"e{': 2R s ‘Ea%f%ﬂcr’fé}d@ﬁﬁw&%@d packing factor
v € the partinldr shapiedl dizidal forlvaeeis mfloed hdledéssg t he gas to be
stored in and selectively di spensed from such vessel .
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nost preferably the vessel contains a single
nmonol i t hi ¢ physi cal adsorbent article. 25 [0037] The
nmonolithic article(s) deployed in the rectangul ar

par al | el epi ped vessel provide(s) a sorbent nmass
(aggregately, if the sorbent is provided in the form

of nultiple nonolithic articles) that is preferably
conformed in size and shape to the interior volume of

t he rectangular par al | el epi ped vessel, so that the

5 of0B38h df nigyadsd infe singlemenolifbic Forthi tize saibérit mbdh(usinayOICghipREosa be formed in
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para d%ﬁyplpe esse In a
ab‘g & %P‘@B’%ﬁs"fﬁ@e dessdly 30 vol ume of
such vessel. g 23 [0038] If provided in a srngle

o) ﬁfﬂlt&nth@élﬁroﬁm it B nﬁfnﬂie lﬁ@nﬁ%ﬁfﬁ artrclies geac% ogvxch articles has a

f orned SItu I n
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V S@brior FGR so @ﬁ%ﬂrgénh ¥ Sbu ﬂlepélﬁlg%eﬁ‘%c\ﬁlgt}%§ sr%{a?? and to at least

F%qugkar aJIe ped sh £ maxi m-z
y 8 iy Qne blg a(rjf-totfﬁg cqnizetat thedy cirgyiar giegs-sertion ﬂ]é surfaces.
vessel , wherein each of the nonolithic nenbers may be

| adogs] a‘i‘ﬂechtaﬁéﬁ% ﬁ’aEa]ILIWH Lh%' 0@%};} %QQSBBH%&E gmﬂegs ¥ lilrresfse Giihe gas storage
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L PmSPoECRpSY e B PRl prese accm@iarqarhev@rsyl toj installation and
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o ik o oTBIRERE s BEet b a1 el P Pregdpst i osion
b é‘?nﬁﬁlu?f’a'afd%f@nﬁﬁ’reéselsm#@h IthlélFel of theiy oifculpEcrasBscatinn i@ate wasted volume in

gﬁmm foYheahall{ an@ Bﬁﬁriﬂgﬁg{é’%ﬂﬁf ang tst?llglg c&ﬁt%g%tjtoﬂg% gﬂ ga:]b'm&g art are adjacent
Hﬁ% ggsg plio q%&%le@gr#c’éag? angfﬂolfeﬂsé‘}g vesilr cul ar

cross-section end surfaces. [0040] The rectangul ar

pEo4] |Mﬂﬁﬂ "\-‘rlﬂaﬁmﬁtﬂﬁﬁ@ss&; ard &Slogﬁ% il QzE @ﬂﬁetazﬂlg a.lg'aﬁz& D5 88 by-side

sel e9 and di spensin rat us
oﬁg‘t%‘e Ef’é"s“é‘ﬁf Rlon rfocﬁnvawm@aw@wﬁ@ utp segioan wasted
i Yedumsel i Atei fnferion nfithe gorrblzien whateasi Iﬁctﬁg@ﬁ&:aﬁ%&pfjﬂl yes&I4Gf the present
aﬁv@ﬁon%ﬁ&' Madé&ﬁg sty e GRS His g‘?ﬂl ﬂﬁ??&i%@xﬁ ts.llHé wﬁlgslurfaces i abutting

facilitj m nimzation
¢ AR XY Eaé%f"wf‘éf’fm?‘ﬁrgm’a@w o\ reigimige \gi5Eopoape dndk rmqyaiad fhie prasted space
i in the driteipi e g8 catdmeivent i onal cylindrical vessels,
whi ch by virtue of their circular cross-section create
m@@@ﬁ vol unme in roximty to the walls and other
|refanglag p ined vespRtsoinethe gasoftoragh and) dispepsits apptratus of the
tihattioarierdidy s signdan® Fedbdfio bﬂﬁlﬁse@rs d Wiy h %34 r!?lﬁncg Aelative to

e Ao BB O S oot bt g gt volgor e g
aﬁa‘ém“& Mﬂaﬁg dessalsrpf e duveriipn dndis podsiabhwithribe dylbeiricil vesdlsaf the prior art.
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volunme in the interior of the gas cabinet, whereas
rectangul ar parall el epi ped vessels of the present

i nvention can be arranged in side-by-side relationship

with their adjacent side wall surfaces in abutting 25
contact with each other or in near proximty, to

m nimze the presence and anount of the wasted space

in the interior of the gas cabinet. [0042] The
rectangul ar paral | el pi ped vessels in the gas storage

an E{“B?féﬂéﬁ?ﬁ,thﬁ?’_eapmlm st i@ﬁonsth;{d ini diangi:%l btrdegildteargad safyly vessels, and
ac hirtiet @dsdeQiid dobt GRS YneSIBI MRt ater MOMS, Sl 0,
thﬁigg(?sl Sabinet . rel at ‘Jﬁ%e tg% acgnveig}{?i oﬁzﬁgg%ﬂaf Eéﬂlrilflglg d vessel of
ves§el s RE"4P(E 8 JPlpmeihpace 98 4 6F liers yehersaso evetveniions] opindrical vessel
i nteing &p sapo plysieal skativinia tigepss BR haalvoReb-fiMsabe §18ly YOHBR! B addition,
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ve%.s | s of  the E{rl_or art,

fr cf%e%frabﬂft g, e giglowapquisnldn groduse the vimilatipreneadsiagniondafety in the gas

t habigas cabi net, which 9 further reduces the

operational tine that is consunmed in changi ng out

de ed s supply vessels, and farther reduces the

co@'{"gtf‘“ d‘gﬁaé\ﬁ@ﬁi e &rm {'gpe cepinst” ead eavewbifcarg? keifdr Yo eibloires in which is

r ebplayed el i@kt opgas bup@Y PlsieR Ay 828 &k | i irenitry, includi
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S dl‘Feeﬂf}PW_?in@a be yepiilaied, @molyimg flowenf glasm doair (CBR) dherethrough from a source of

Y b 10 RGO Wi Yenia Sl K5 il g8 o b0 bt e
Iggst%nafgrtﬁ%]gé.net foLﬂ}a same | nventory of supplied g

can Do UHRHrACTL e vhich the piclosuag i deploprderriothenviise reatdtapt tievitoulated through

o fthetepdosprs es ageryélwiatvespipeh. t he airfl ow required to produce

the ventilation necessary for safety in the gas

cahi, net.. 043). As used herein, the term "gas cabinet”
aﬁ@dg a{shece%\g?sﬁré]l”l’ Wc’f?"e’f’%llm"t%s BH e dsiempanedt parpjaf & bprificonductor process
d €99l erlab azks Hormsih ioo nplag@sonsyppl Y vessel . The encl osure

may be equi pped with flow circuitry, including 10

Pl mani f ol di ng, valving, nass flow controllers,
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exterior tp the enc osure,
beF RG> 8fs &R Gadiup yessel frothe enclogtye tos whithy e e rvircuitayis beitthed upon

f drpletidnent tha gds oy cinfentynGheathBis@ G LAGHE B ﬁ't%n'&ﬁaﬂ
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eMererar vesse] for & preddtdrinipedaipywl preatimo Asingadtich endorQhiP aBakted process

p&ﬁdiﬁcﬂﬁis&aw&t&&ﬁg&l&{ﬁ&hgﬁgg_cess tool, such as a gas
box in an ion inplantation system [0045] The

encl osure can be arranged for holding a single gas

SIAMA8] yhe eestensplar parallilepiped wesked i the aRgeEply @pparahs o AGn@Rtion can be

febriRdtedOh alQSiREk Swandr, O, Lot TREE 1S Sa8kS, ;

V\lgoe%_ ejyn each may be. d%plfyégfe_gl gt% Eg‘ﬁtg}\%{“e 5\65 efﬁ%:gaﬁ,gn ¢ffhin sheet metal
1T Ter 5&6%@3@, © By Rt inrwlingeted evtfndgss steey alwinum, copper, brass,

o, eld?ﬂwr mbtalfp brONl;taCﬂTo@u IAIltErlyati!vély, @{]éy‘/esﬁél hrlta? bt Bl bg%hﬂlﬂﬁ*ﬁechniques

Qr Giher Wetllbu@, DRC . | .enclosure to i C ]

the f] oW tc11 K cu?f rwgggéﬁ%ﬁghlé’gh bﬁ%ﬁlg’ faser Welding, cie, ffom polymeric

materials, ceramic materials, glasses and vitreous materials, and composite materials having suitable

character as a material of construction for the gas storage and dispensing vessel, e.g., with sufficiently
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depl etion of the gas froma currently on-stream
vessel, by suitable nonitoring and control conponentry
in the enclosure, such as a cycle tiner joined to a

m croprocessor controller and arranged to operate the
on-stream vessel for a predetermned tine, or a tine
during which one or nore nonitored process conditions
is in a predetern1ned set point range. 25 [0046] The

tan araIIeIeplped vessel in the gas supply
ap grpg‘?‘l@a‘]ﬁ? ﬁ"egaﬁ ?P&’éﬁ’@‘?“éf‘ﬂn@%ﬁl%vesﬁébrl cated in any

sui t abl e manner, by wel ding of sheet netal or by

gxtdi)&'ﬁ afle %Ese?fs tFﬂlFfaﬁJEzﬁ&ltmﬁ%%th at a3 8r8cffTehg§,t ge top %gen?&e vessel, to

hany sul t , nctudings
st Wi the yalysiy ?ﬂﬁh‘ﬂ 0%6‘&@?51113 Bisaebly can by joineddn legr-tight faghion, e.g., by suitable

mebcaﬂﬁg oF seﬂﬁ& &bhnﬁlhés Qﬂcﬁmateﬁa& Qﬁpﬂ@hﬁt&’ 8lthe ¢ ﬁ&]ﬁﬁ ﬂa?eﬁﬁ@f 4 R¥ssel and the

bea&%& ﬁ@g or .ot her techni ques,

tr aso fe SP%%%FK%@ ¢ PRy port prior
et @ Jomm @ﬁwﬂ}sodalywbwad o 86 vnsa&l,ecrrl tm Se,ssel:‘ e:a;am formigl @i Mbt&llation of the
0l ASRAMic M of ihb ERRMSrib RS Rhabifest of A Hnat QPRSI e fhe 1Inono%1thlc sorbent

nateF ﬁls havi n SU|{abIe character as a ma
c o8 P TR B “?ﬂ@y§§§m§?orage and dlspen5|ng

vessel, e.g., with sufficiently 10 | ow perneability

f i &) [+ El T enea’ in oter
Oodsh @ g@ﬁsmmw oegyer o uaa&aat %8‘%‘ leﬁ,eb V&%%%h, 9 p% i in ot

The VGSS%e Su fabricate

f BT BP0y ﬂ’é‘“&i “°aa%eﬂfapf?%lﬁzwa@éepmsweow@@el or oﬂze method. The
Whiotbhte gisas sharlgaddo the aeksebprioptolTianl selilifig e;msmm@ssa&&aﬁ@dum &h@ing may be
BecobIch &%ﬁ{eﬂwﬂe 1h d’tﬂlna.g%%]d zuat?as by QFP wmegcpargrl% &J ss1p§.e tlhe heat of sorption.

ondi ng or seal niques’ a
appropriate to the specific material of the vessel and
: He043) ﬂ'h&fiiﬁfﬁl vigel ﬂ%ﬁi@&talec;[ ke, Uﬁrﬁ&ﬁe} ofmé’hebdi‘vafv'a fbﬁ@ﬁ&e%ﬂtﬂe charged
1 n e 0 e ort prior
t 2‘% %@{1}} %egééo%{ %ﬁg’%i‘fg%%" Ef%e B FRIYERS ot he
vessel may be .forned mﬁth |nstallat|on of t he

a5y Réfeing @it Gk dalBesS Pighe mtis @el‘s?écmte%e@t dr quﬁﬁar Q&allelepmed

t f or t nmono i c sprbent .can

% Ko ‘@é aﬁ”ﬁ‘{% “?Ef%ésel PGBt |t Sngera ?%@éﬂ& of %wasg‘]t infysign. with a
i rﬁ@ﬁ a%lveecenqewov Yrbve\iend é%md hardles Elonfebbmto theeahi fermofithy velsel. The vessel 10
d e;gaa@sm enﬁédlr@JnﬁE FoRat1 Q4 b ReI@liREH watl 90115%%% rhawﬁ uﬂécross-sectton

b essurlzatlon/de ressur

ot B Vo dobflion BT Tl et (iR gl hick cabon
eteftl:haed {he dndegibr yohuing pf theovefsblriad 62l i The handlagl1 4t afeels ek &8 lstock, formed

d iHid BOshapGhwaaE gling aﬁmesp.%uve%%gltcﬁﬂe Qbsefoher wi se

thermal |y nanaged such as by step-w se charging, to

di ssi pate the heat of sorption. [0049] The charged

v ¢988 | Theldispensing veleadfdd pipevaive corayeticd @b hed of is ﬂﬁ@ddﬁ@&dgaged with the

Valswe 10,394 1%‘“&5@@&5@%&&& C-ﬁgﬁ,@ﬁ? head ﬁ’ﬁ}ﬁ ﬁal%rQ Qnyysm\(agl% $Shber of ports,

can he stored, transported,
aBEr%‘ﬁlqpﬁfte veigads, GWVM%P%WWMMWSM% dr awi ngs,
Figure 1 is a perspective view of a rectangul ar

pﬁﬁ]ﬁ] | ﬁéu?epﬁ %ead ré)éc%dvdﬂ & a%((?t?ng?l%r dl gpg[%etlfl ql%ﬁlvs S S.}Hil (lepensmg

accor ing t
wiesEst 4V ab‘i"fﬁlé‘g\/talai}‘éheé Smbadéneniopf \halmﬁeenh aaehtion mthda flange type valve

heangdctidh vhKe idad tiachnd Ehn%l&qtltv@ﬂed; B8R tdﬁffacte BemyRsSPlo, TR Satve head of
s A T

C? G@WQ’@G@ F!Poquposed to the pipe type connection shown in Figure 1. The flange commection

11




kyi

along the vertical (longitudinal) axis of the vessel.
The walls of the vessel are 0.100 inch thick carbon 20
steel, and the interior volume of the vessel is 3.62
liters. The handles 14 are % inch rod stock, forned
into the shape shown, and wel ded at the respective
ends to the vessel 10. [0051] The di spensing val ve of
t he pipe val ve connection valve head 12 is threadably
engggg th the vessel 10, by a 1%' pipe thread
coRhetty BF™ 49rarsig) A fnasasabauih sayengaropvesat bakls foghe top surface of the
numisesl 1f ports, e.g., single port valve heads, dua
port val ve heads, 3 -port valve heads, etc. 25 [0052]
E@ ?,ﬁgls a perspective view of a rectangular
i eF Pidh diFpesting veerels dmidic eibopiowdi efiguree d sad 2 hdve interior

acwwmhs gyt tmtam@ﬁishﬁrad@m’aﬁﬁieﬂﬁﬂﬁo velly it g©S8bhte gas thereon, with the
nneCt I On valve

AR5 3 e LA 5 o T s e

v ey EGOUPM &itly fip yadve fierd dndjhe vabe futh@valre hiag iseif)ﬁétﬁto permit desorption
dl éff ﬁé Sorﬁd’tﬁgﬁ!s tab liscRBQVEY thd) ch,: 619&6{ Eas]fromagx Q?r%él gng a2 t%ow clrcuﬂry and

ure

al%{pe connecti on gﬂ E
0 p P OS ed REVBROBOESp e b BHAE é?sl e be Hesoed ff?ﬂﬂh@mt@nt]@natenal for
Théschirgarfipen theoverseldt dngmithble thanndk limGhtigforicRamipie@tbkBre Znodiated desorption,

10 COf@Rmbi dgtghggﬂg L roove t hat
bolts to thg top suré cgkg%%%ﬁ gm%%%@%ﬁgﬁgemFHHBS] The

15

20

25

30

gas storage and di spensing vessels in the enbodinents
of [054h The dowbstaaral g&-chvamsing prod@ssi 1y be\oP by Rfable e, £OM Rnfbonductor

{ l t
ggfeﬁgiiﬁiahcmggl%?ég ?’Q%%ﬁ?edéx 1 le§ %f’ &cl{js\éremc&gg %%gtlggchgpgﬁocesses include,

di "¢ PeH gty i dﬁplf‘q%(”\i éIPRP@g bie sgtheds rathey Bhawd iiop piemnlent chentical vapor

f | dopusition, cuitive ign e, pRsterbhisCredidid behioal ieg, Coupl ed with the
val ve head and the valve in the valve head is opened

desorption of the sorbate gas and di scharge
O?[O(gﬁle %&Fég@i’tﬁ gtdikefEss opn brafamesuiedisstae, ndudingdbyfwag\f example, without

Cilimitefiohy yrsiae) Chhosgiihd) Sittlo £8 NG Sids; WaRH nﬂ'lﬁlgm@er QGfor Stnchmge diborane,

S rbed fromthe sorbent materi al’
SRR B eSS ek o 2 e
i A @f%eé ellpriderppd e e Srurbatnpd inay bdviddsariat ih gpc, dependlng on
1 tﬂhﬁﬁ‘dﬁﬂé&s&beﬂﬁﬂédﬂﬁxﬁ% t CEniy

o g& nseeraJt iéat eg%%eso?)gﬁ)%ﬁ tlﬁeoég)xdo é}%{‘%%ﬁuoggé}m\g@%hegé 4@ bed and

gas-con 5s may be of any y type, e.g., a
sen1conductor manuf acturing process. illustrative

emm:ﬂ 'ﬂﬁ nyba& U&Q A Tk CRRGHGT aF ﬂlga&%la%lt Hiw kel %g]sgssﬁf%e Smcludmg

Sua hegic Y @Ft limtation, 1on I ant’at1 on,
“”t"ﬂ’o g% 8{1‘}? 1iG 39 SPPTRROPhASE BRTsures: ﬁ@ﬁpresawre Qfé’pﬁﬁored fluid may be
d@’@%ﬁ@p@h@n,, e.%, @ aubbtinophdrio pre@ire thhlmées nphRtead 54t F00 108 Kdr déifhg and jon

r %ﬁi%éﬁon aﬁﬁlﬁaﬂoﬂs%lf {hggg?aﬁ&on-rpcg ?ag EE 1on 18@%%%{1 hgﬁ?gg\sne;gﬁﬁfng’ phosphine,

sul tab e, 1 nc
338{99 mqufﬁet%ﬁmbe ﬁtore dheryessel Igm)ggﬁhurﬂg a rarige pidfigpemabout 400 to about
g?(iOf om0 rGasl @nay 6 08 sthied i UORbEE at BBl IGRbIREE FRssure, or at low
£uBQ£t919&%henc pressure, e.g., a pressure not exceedmg about 1500 torr, in various specific
applications of the invention,

[0057] Figure 3 is a front elevation view of a rectangular parallelepiped fluid storage and dispensing

. vessel of the type shown in Figure 2, showing details of the structure thereof. As illustrated, the gas
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trimethylsilane, tetranethylsilane, disilane, silane,
germane, organonetal lic gaseous reagents, hydrogen

sel eni de, hydrogen telluride, and the Iike. The
sorbate gas may be widely varied in type, depending on
t he physical adsorbent nedi um enpl oyed and the end use
application for which the desorbed and 20 di spensed
gas is to be enployed. [0056] The sorbate gas can be
cogtaineaJﬁn the vessel at any suitable pressure,

Praei 90 diBsating yeselsaipine an itoRersYohEei 16 imbich the physical adsorbent is
S ugbignoseiNTbp plgkicat a(ﬁdir‘&ﬁsmyelﬁe ofEh;esuﬁﬁbeS@;ser Rotding BAfbos,REREd carbon,

f1 t at nos

pr eg%uﬂrﬁgrx%n%g% lggl no selxvce éﬁ%}mﬁc’sgf,ﬁm a?’o?ﬂ’i"“F g‘p‘“’“’ silica, alumina,
dofsrPrg da’ﬁ’dlenewe pdbmsticmnataiels.cort plysclchiontzedfinttrbibglass media, etc.

i nvention. For exanple, ion inplantation gases e. g

ar shexe T e op trifluoride,

2 RO IR SR T ROl SRS S BN BE o o o
ab%‘m'ge@@@d’ﬁﬂﬁn% cystem if @ radiclar abplsation Yor aheh ithie employed.d The sorbent
| Nmédien WSl a AibiaAURR! A0 dsdleday gﬁﬁﬂ&sﬁﬁgg let‘e & fﬁMe%n 2 monohtluc

b oW syggﬁ%)$nspherlc pressure .g., a press
ruﬁ LSRR it 1500 torn, in varlous specific
applications of the invention. [0057] Figure 3 is a

f r0089] Gheveadel 9 Byuibb@Wifdfa e%%&oﬁﬁectfﬁﬁ rv?lw( %Ja(? ?ﬁz? & tho flange

di spensj ng~ 30 vess
sh%em%eﬁ?m&f%w@w Hpéﬁp oeseldn ¢ akgight pranes by @e%p@-rmg seal 18,
tH@ﬂ@emmﬂﬁémmkkm&ﬁmawadmgmheugaﬁuQ&mv&ﬁdstorage and
di spensi ng vessel contains an interior volune 16 in

mﬂh@ﬁ é?e £§%510al dsorbent is disposed. The

pHY®! ]C angf qna@ﬂf) aipruﬁlge agmm aapiredghpnsd gtyrw and dispensing vessel,
i FEG.dkhovg fcamedsd s betag biovidddeadth @ﬁbﬂ@@x&l cap ME Bile vipB! £91334 Blchematic
c %IQPE hkﬂﬁleeo‘f’ Helc@%ul% p%}éﬁel%ﬁ) f ng}ognld 1s| p(;"?favtéde %mqhagpeexrlmgs l% on respective

por OUS S i1 con
diSife Fpratsd e sie Thovopsveice prmldedrwm sgch osmaptbp Vebrigled yithout the handle

f uhetn iOFIE] 3, 200ter8dtidLE b RAIE bADS faﬁﬁ‘c‘Hﬁc@mu tﬁctcﬁp 1P 'Iﬁ1t9 Qg;_éﬂgs-lig ©n the cap
sui tab

a [ bent
2?% @’?6 r o{cii)arnfﬂatS TP rm%gmﬁktg fﬁm"t YFése %f emib ﬁ’t @rbo‘?g’é‘f"’a‘ﬂ&' gripped and
dlﬁéﬁw@ rigd $yel toparingnalichrphiadeése tl the velpphead a2A, Gy, fforr coupling of a
Waisgdisihd link  tIRURbIRYESt of REvARHEGNt  nMedium may be in a
di vided form such as beads, granules, pellets, etc.,
or it may be in a monol i thic form as herei nabove
d89¢eHi Bedar Boase)secrired totbseet! dogaieey bidg peitle mbditedaredsél amg@uction of
t VIR 3)i8 bt QuiG00 REmLd 2 hehfAeitly e B
bﬂ&% @or\é@ahn\ﬁﬁ bE ﬁ@zgls Vva}fl%%&'g?nlﬁr Etgatut\ges i g elements

19 nberlb 1g_%§£ure to t he to C

ina eak- tP Tedebiothe @ pilgvessh pontagner body can be
amgebakien!th drialoeked byh roge &mﬁw eq., bybamletdjrp’égcohplmk hﬁreﬁdﬁﬂy eugageable
V‘@Habl@tou}ﬂh@ ﬂe@lﬁﬁ;@dl fastgrgf)&g%lmk gat uén d.ugs Fol? L éﬂ:& coupﬁng, efc.),

struc E Para ora
dFrEpehiase gmyggggrimwﬁmgng shows the vessel as bei ng
prOV|ded mnth an optional cap 13. The cap 13 depi ct ed

)

[,k f
, p!';hr al | el’epi peofI gﬁ‘%eltﬁ‘e 8 ?t\é\é%?%\%mecg“ %E Valﬁ%rﬁeﬁ(bsﬁ% impact,

o?PnP&W'@?WSIQ%ﬁ’meS in contact w1th other structures or bodies, and other interactions with other
objects holding the potential for damaging the valve head or impairing its utility.

[0063] The cap can be further provided with a handle element, welded or otherwise joined to the cap
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15 side faces of the cap. The vessel when provided
Wi th such cap can be fabricated w thout the handle
shown in FIG 3, or alternatively, a handl e can be
fabricated on the cap 13. The openings 15 on the cap
13 provide a handle structure, allowing the entire
vessel assenbly to be manually gripped and
transported, and such openings also pernit access to
t he,val ve head 12A, e.g., for coupling of a
digaﬁﬁ%ﬁﬁﬁmﬁf%@“@ﬁ“@ﬁ%mgﬁ§6ﬁﬁﬁﬁ@ﬂ@@#ﬂmﬂﬂlthe val ve
head. 20 [00611 The cap 13 can be secured to the

vesgeoel] aondsal 2RO el i,fi ed vesse
c oﬁsér]u crion of o Gﬁlveﬁt,ﬂe ‘Ite%a%gg 2,7 BEFE FaRY &7 and handle members,
f o “BIRABFY cHpledia s ¥eswsi copginbedyent ari | y mati ng

or
coupling elenents on the vessel container body and

t heoog pAst&E nd vessel container body can
beg}égqhanicgﬁFém%ﬁ?gfﬁggaégﬁﬁ %m%mﬂ%ﬂpﬂﬁmﬁmé@&WPM§““hﬂw

3 baEFRLIERHGR 28 HiapHPs G the tyhe showteibing denihadpeithtrenca bl ) Hs fabricated

T

kS

cowph & vegsel lreisdved ifehlx 4fsasch SRR GAY Al lﬂ%h&:lf %;e %éée;% R53 inches, and the

co ' - and- t . coupling, etc

ooy T e 391 B Mbg P ESRE T ey s e oftopisgbox bing, The
Theeseehsn b Blsicaitdtwith d SangieO aidy utttap@Ricnd: alRE@iRE Wit d el top plate,
val ve head frominpact, conpression/tension forces in

co ' her structures or bodies, and ot her
i nrtagér%gf:lthuwg%“ge@mbf‘ﬁ‘g B?LQP P}aﬁﬁ’ffé‘@?‘%ﬂﬂhw &P AFctet &ith ettemiplita of suitable

o 10 ¢ Jpicknsttagt ndhout B! vk, \hevilpeackn®i opetigi hh ke Sg. U Viloh elastomer, is

i5

20

25

_ op,_ plate..
top plat é:gpaéé)df é‘ﬁg%‘?%‘ﬂ%s (engnin.

. Re st ovided wi th hand .
[ G6iBdned &Buﬂagﬁe}e d&ﬁﬁh Reorfadr LAEI opth ng\é” 3 va\tllm\ﬁténsg%ﬁn %{ar:g& gsit%e,n fixed in

or_ Otherw se |0l

el t I
'e.p%g,g‘?“ jf“ot\ﬁg R{E ST fYal¥e Mseiiametiis inludas fn wpmdr idisc gbitier from which

| W@\yartilp ddpbrds € plpg pdri®0 68 §mallsr r;%im‘élfeﬂ thdn ﬂfe%f:éi‘ @lsc portion, th% glug portion
a ﬁtﬁfg@ﬁa&dbﬂ\@iﬁﬂtﬂ%e&%ﬁ@%ﬁ&%%@ ﬁop by atﬁgv?i@t elr}i-n%g&%msegrgtah% lglderside of the

cap a d handl e nem ; eac e
t HEPS EPROTHOR P ths ppsysunaseiof theftgab®l As a specific

exanpl e of a fluid storage and di spensi ng apparatus in

aGeuRY 0 HRCR Uy - sent inveption, an apparatus ‘
bt i P IS il 7l & e B S Bng s eiding

of ., t he tég,
FiFleneagd jslots im, B jeapahagsy and et sheuliee delel Thasej the cap Bhsbelbmeld slots are

X prbssid davahover BisStires §6H1ED Bolts, [ ARt &5 g«lﬁl’eeso% eﬁ%ge & %{?1%' anidsthe locking
of t vessel "are

1 ;aggﬁg e || and fl oor
OBTg%e I NC rtlﬁ%}%n%%sef m}%ﬁ%l Hepylpualsieyhaey opfhewessde dlitematively,
b8 vessbFaR Ges aPirest atipcbmens ndgmmlobingfplabyeiscat ed with a
flanged, Oring seal top plate, or alternatively with
a [0066] The flanged, O ring sea

[dgﬁd] i 45 &% S FIEcD ey dirahix Ginghoypenipeatapd plastic
oft st el be affixed toi bk mpeiSedge. of.the @GN, 10 .tRedlitdd Edbpability for manual
g opth€ Spdrsn@d! Opening. An Oring, e.g., of Viton(r)
el astoner, 1s positioned around the periphery of the
central opening, and a valve insertion ring is then
fiﬂﬁ@b_"ﬁrlzgd‘j;@s:f the giinsirativd. hgparape Eénl’l_g.driﬁ:cﬁaw‘d;ain&ﬁm%m@fm b@Bre-cross-
r deEt@nddN@iMIRS A haWPREH | rom whi ,
qﬁb\/}gvyiar dl. % gféeno? s ap u?&%rg g?lgh(%lﬁ ‘3@} oS %E‘r‘ﬁeoﬁqé\%'fr&‘is““w"md
tham the _ B _ iy veelded g sfogl with hﬁelﬁﬂh@l@isﬁmmté i the cflil tewingprocess.
cThe sestliofwich bilddrivieg ek Eaheaﬁﬂb@dﬂqﬁ&-c!gfss-gepﬁn%dqﬂ)emo@d%t one end and
Vépbdlat il @pp@‘zé kddd 'IQ?&)[WE]%Q 1'stwe%ec%J g%rolsaén egd gf thet dra?wn square-cross-sectioned

tube after insertion of the monolithic adsorbent into the interior volume of the square-cross-sectioned
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15 upper disc portion and the upper surface of the top

pl ate. [0067] The vessel cap has a twi st and | ock

mechanism wth a spring plunger |ocking key including

el ongated slots in the cap base, and three shoul der

bolts. In use, the cap base el ongated slots are

pressed down over the three shoulder bolts, rotated 15
degrees to engage the bolts, and the | ocking plunger
thereafter prevents further rotation and positionally

f i wubs Thtop platp corhatdve NRISHedd to Mcbrhddate the &hlye head Bhsdrkd®, and shoulder

t d.t | ocki
b1 Igarcp BB APkl A bBEER Bdbinos (opent nos

15in FIG 3) are 3 |nch x 3 inch openings, and

|C)|f @QE] (The gesbep ipihel ﬁluﬂ?ﬂveb?p@efhfslc&ﬁ% foﬂneti ke fdﬂ@ﬂf%[unﬁﬁgle §tee|1 or other
of el QRES a t r or nua

handl | ng o?i %nsg%c%g} a?ifjes P a%%ég’] be‘r‘ﬁ‘g‘e@ 8@%% Coft dfffeent material of
i | Y0gPFRE ve apparatus can be drawn over nandrel (DOW
square-cross- 25 sectioned tubing, and can have

h th th
r %MF st Giblish Sher%labts)vea rﬂﬁ&d ra%eg g%lgﬁﬁ?;f&nvs\d?l% ram%ﬁ rnb m:cardance with the

squar e- Cr 0Ss- sectl
wal'eie infepbien 35{’[1@‘?:1’1@1,}’ dWquhi in ganedbidets hatmantiestiprieg sebsiatialliprovement

C Odvek iﬂé aymﬂkﬂ:alpfe@éél@ %&venh-gﬁhﬂy Rl Uh e %OLSHP h BEQIJI‘deJf %nnx%ctangular

pr ep %l%gsveag rﬁtﬁepr ar% CEOSS sect1 on < x "
ose sz $g ARVeRtion 428 beydoplaverinea gag qabinphia a conformal

t OpFnpnees eeginds tokdgulir gednivey ofpenveringll b cdblietryd r@wﬁape conformality to

S Cﬂ!@%a@ c&ﬁﬁl&?ﬁa Sk Rv'alférb? the ﬂt.u{d Qlﬁm@er 351? ﬁlsfﬂe%?lgv o Fe? c?os? ?af:lﬁ%proxumty or

i thic adsorbent Into
sy & & prlaed dr sirine erlationshly tor 3,¢de. walling theogas pibined thafiost volume”

hatebugehle NRTlindieabatel B saskRoMNIRGALR: 4118 ialig head
assenbly, and shoul der pins to accommobdate the cap
mﬁ@@ e cap is of a bayonet cap design. [00701 The
4 Pige § Ra shepatie ppratenioiion afreas ebinps asecanlytaecofdingrieaifudifer aspect of

f diregigebntdiny Binipuisg Stg&eJ;abmétrZOQIabiﬁg' an SkbkibraRnne B, &f htlon & disposed

¢ 9&%%‘12'?] %AT 81@13131$3E %15 590? 3SQ Sﬁsﬂtﬂ%‘l‘%\é&ﬁe% 25 %Ed(d)%gai forgé)ggrrxt% 0?‘ rrespectlve
die&clysgend Hisreasing aeromas CW@P@ astooling (peheimdnitns pensi ng
apparatus in accordance with the present invention

ed in nets in a nne[
;@gﬂr‘fzﬂ{] llS S%Bag %ﬁ?l%%eﬁmf &a,rx)a‘%ug% £2s giorage afn spensing vessel 50 has a
cYHTers#d B &pupled svéfls utoneatin vebietaf tastna 4, ynd npereblé to opdnahgovatvein valve head

| ana to fIBY desbrbdd46rbM gab et YesfeLRLAGEHHCREichRE 1R £ Jgﬁn&'c@cﬁg manifold fine

pe, vessels of the present invention can
deployed in a gas cabinet in a conformal 10 manner, as
regards the rectangul ar geonetry of conventional gas

C ﬂb'M]l elthe yuton@.‘ﬁc ﬁfﬂk@ﬂ&ua‘&ﬁ af %G&Ldtédlﬁ Lifhal ﬁ'sgﬁm%ﬁ)g 1&9@ t@ %éntral process
umt qu E wgé s of the fluid s ofage an IS
v U EGPUY 38, Vi mpy, eqmpgise) p grmerl EPpose Pf%@@ﬁablﬁﬁm@fer PfOBfammablY
?gml foerelyy Guiopadtinntiith gispeRdintol gb@ &lilh fe WﬁseﬁSOSduﬂ@ d/}ﬁédkte&ﬁned period
S&Rn 6L ggseJaﬁm ¢} Fm, dg\%cgtlsa&on Opf e a%t% a%igﬁ'i{'l&ailor ﬁ fof ﬂlgh purpose,

C%@ ﬂgrlcal Vessel

S-S AL "1@617'02‘10"!1?‘@ U?ltéﬁ in vilve hepd 48 hsematomﬁte signal transmitted in line 46
r e putesein tateiaaimiddfis. a gas cabi net assenbly according to

a further aspect of

[0075] Thus, gas dispensed from vessel 50 flows through the valve head 48 and discharge line 34 to
manifold line 24 coupled with gas flow dispensing regulator 36 and finally is discharged in the ouflet
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15 the invention, conprising a gas cabi net 20 having
an interior volune 30, in which is disposed
rectangul ar parall el epi ped gas storage and di spensi ng
vessel s 50 and 52 as conponents of respective gas
storage and di spensi ng appar atus constructed accordi ng
to the invention. [00731 The gas storage and
dispensing apparatus includi ng gas storage and

fpen5|n vessel 50 has a valve head 48 coupled with

Fdp e e floradispensdug regutathr 3 e Tehdae fivw dispdsing Rgulator 36 is

Vabﬁ‘@ed‘ By ¥igalV @ankiBigbn 120 66%) e CHJ QY fﬁrerﬁaﬂxﬁ I} o%‘ﬁge g%g Flow dispensing

ﬁ&& vessel 50 |nt$ branch di sc

con ‘e PSRRI aYith e grs domand ‘F@H?@Y“S‘FP?@] gastoonyurming process (not
vallipeatgdinfiee). 44 i s connected by signal transnission

Iine 46 to central process unit (CPU 58, which nmay

5 or D1 e B el ok vt opepaigl i g sorge and

| d| @ﬂvemss:g mepseb$2, mpédrvﬂiﬁwhihﬁhe‘d@ﬂ&@d anPRa Wbl nmor 56 coupled to CPU 58

r I od erati of th
caf et AFCEP I Mttal bl on 8 i B g i e o
actit; alrgﬁlmg@g tp grnilddine P noyrbadavith sas Aok dibperising fepulatbr 36 rethg@me manner
f | e hodinbids@ibedVal #fage BudMRBbdASin f‘ﬁﬁ‘a?am% gonR)Yls ESQIBB.' ate

signal transmtted in |ine to auto ic val ve
actuator 44. [00751 Thus, gas di spensed fromvessel 50

10 £ | 180T {hive Highre tees cehingt@ssouy tibGesastengdisst digrmping lvesads SWland 52 are

t Gerraigadh mfsQlE-dy-hHMutaﬁg @E&tﬂ&hﬂﬂo Whe! aklot&? s)vﬂ;l lv&‘é\él ﬁb ﬁ&%ﬂztﬁ&ly reposed

fin i schar
fj{‘sﬁ{é‘g %%e “c':agt? ?‘e%f‘sf g d Boty yegsgls @6 é%'é‘i‘%gbuﬁmgly reposed against
é@ﬁ@%ﬁ@ﬂ‘%ﬁ?s¢h@ﬂ@&s flom1d|spen5|ng regul ator 36 i
coupled by S|gnal transn133|on line 60 to the CPU 58,
dlspenS|ng regul at or

860'@0 I Ceours%I gﬁ%ﬁ é:ﬁaww d ﬁ)ént 8o FloIreg ansrdispensing)sysiemat of dhgigvention,

15 g M@m@w@m@wtﬁ@ﬂl{ﬁsmﬂxﬁdd&§ tlinai 66 thel’HuEtmg %&J@alﬂv)employed for

5 f[oQQlE @l vl @asitcd b e o BN t‘a %Q' eRhst %@ grg TPhY .3 setrmcon%xgtor mapufacturing

|%m gf 3. Bhe C rreggond|ng arran gas
diFEBEn Shish Bpieallemchuiss a deer sspiblerr it toFatips Fg cxbis druns i the facility.
aBeonwt theophysidal/ elsabdntibesedr pab Bol@gR Ul ﬂﬁ)eﬁéﬁlg(;%tén{’& th@}hventlon is a low

ot &1 A0 S B et e

20 ‘ﬁ’gaf@p tngs. stanip ths|ges debings is2uinimisedofnd dhewitt b ﬂ\!}a'S)f fweepvzas such as CDA

25

30

d ispeln StieNgbitic? Gidridf Q6LurRD cdn Mbet ke FIR FRIuOB D SiatioR T %:E Ceabinet systems

f ri bed e .and di spensi ng apparat us
EIE%BW%% P7ess i% Slﬁaeri S6¥7 In the Figure 4 gas

cabi net assenbly, the gas storage and di spensi ng

VB]QS%l I8 afidtheR Biglecd 3f BE ﬁwenﬁﬁr[ e sa?ét)d@f tﬂt%: Iﬁ%lga? aﬁlsorg t-based gas
ne an Ot er, 8]

t hi
T e B
#s te yiifizp i plaeg thepenitl simplh pmﬁa@eﬂe scriifBercifl the pds EBINAGiself, to ensure thc
aﬂlﬂﬂ?dl BGhylo RRQ S haRLAE RS ?ﬁéﬁﬁg@l ﬁlﬁm fe Cgtgﬁhceablggs

cabi net 20. [0078] In the use 0
adsor bent - based gas storage and dlspenS|ng systens of
t HE3%] Andhsiradinig embodiment of such point-of-use scrubber is schematically shown in the Figure

4 gas cabinet system. As illustrated, an inlet line 25 delivers CDA or ofher sweep gas into the gas
cabinet 20, to purge out the interior volume 30 of the cabinet so that any toxic or hazardous

contaminants in the cabinet are displaced from the interior volume and do not accumulate to any levels
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15 the gas cabinet assenbly can be materially
sinplified by elimnating the ducting typically

enpl oyed for flowing the vent gas fromthe gas

cabi net to the exhaust system of the sem conduct or
manufacturing facility, which typically includes a

| arge scrubber for treating the exhaust streans of the
facility. Because the physical adsorbent-based gas

st sing systemaof the invention is a
%af"‘%?rg%ﬁ% SRS hBE L th i meifsoemiobapamagens gt may be

r afngolyd infhesgaf dispansihg opegeioh iavolvirg ke @i Gburdd Risil: i @k 446ind0

heads, coupllngs etc. in the gas cabinet is

CIﬂ#gﬁzﬁ‘ and the rate of flow of sweep gas such as
83 e‘t 1 e1eraed Hele iptaos velwpe IPoaf thveatizh 20 with 2 point-ofuse gas
masckibbirgl wblduta]@sl it the ved @b oM the Qltﬁalsvoﬁlﬂib Bﬁ‘ @ﬂd s &EGE contact with a

5 enﬁﬁtﬁ:‘fé {&ﬁblm- ngduﬂﬂ & gﬂrcﬁ ngs%fbelﬁ %earlzur\]r% \%}i {hF 5?? cor?tﬂ@:rre{n? gpegerstto remove

1ot

15

I n anot
e n‘ﬁ‘g‘ﬁ %"e‘ﬁ’ °§adP*e‘t‘%P1°c?fld b%edcyh yatestrtiond b pestubba e thagashown be wall-
St moage onadictian Bﬂﬂédaﬁﬂets(ﬁﬁtc&{@t £ thesc
el &5k ééﬁv&$§fl&89”91 S%the exﬁaust scﬁﬁﬁtééﬁsyg%&hugﬂﬁmnﬂw

25 anﬂ to ut ce thereof a sinple
poi nt - of - use scrubber in the gas cabinet itself, to

ensemE Alh@eh dh@rf?ﬂ)ééﬁéma J%Neaiegwmls@(h%h arfd @ Dstcﬁ:@)rp ﬁwélglgfd cognized that

a d cnar.ge fromthe gas cab
I'H'?e %’ ‘ﬁﬂ gglgﬁg SoAnY-sYyitabl %Ipang?'{cq.g,ﬁg p pma.llgpmb}g@umt on the inlet (low
S d}ffrﬁbbeqrde} ‘g agmvlpmhlggs mseDiartheigts dabigt. FiHg \@hsan véllt £h8 discharge line

cahi rﬁk%tbe%)){sﬁdetmme'%cﬂrﬂglo@ e 1R3bsE %{hal%p bg;ly’]alfs%tg dle ﬁ]ouse Xfsust sprubber and

Shﬂ% Qh Her sweep gas 1fi
20,7%% ‘%E‘i’”& VAR qnﬁ’l“‘elr"i“%ﬁ rSCWPru weleeeau@eﬁnmmehlslabvqh ef safety as
s gegatdathe ehagcitroRihe gos fisdhazafdnus ggQagent am nants in the
cabi net are displaced fromthe interior vol unme and do
na@mg late to any levels 16 s.: | that approach
Ao Ysprparubey | caloyeg in e embogiment el Figink i4c the scrubber may be

hagawrped ursh e pppiqRan igectoh ab laﬁ&iémbttﬁ% eddpogt YL 's&uﬁo&eng&ﬁl (viz., its
Vi ource vess el
B T TR it e

.| BEEP "rﬁ Vlothresef cpdpoiptiisteetiahtan bt en@Bysdi t h a

20

25

poi nt-of -use gas scrubber 61 which takes in the vent

gfrsdira mfﬂ-sla S{pé @e&&poﬁ{ %e}{e%r) g’s‘?@% (ﬁ)lﬁ and %%o%ﬁqatse% Imgthé scxgbber, e.g., by

contact wt
cfrg ag?i’rtbf'é‘r?f in gindpy grenipng ?ﬂhqsprebbgd@usw at nthing,Whes he RidBer is of a

t Ope Baokags 6\11@ whén ibeheW Het88 tabhHad E%m% & gﬁléamg,t vent gas. The

co The crubber 61 as s
| o 1@151 Id%ﬁstr the sgrugblg fan g\erelfyhbg vis mepitoredt by an operator of the

céﬁ#tceimee @nd/riw ﬂlauau@utsqumrbemmwmd 8pldtt 86 Ial1@aO0ndidiNMVvith fresh
t &e@ubbes AREAAL cad (bel JRrickRI scgél@ % Sﬁagaorf %garcl(a)g!rr neHB %gtﬁ% gflsP%:Hon of the

eas

h.shown schemati ca
aﬁﬂggﬁg%@Y gfbﬂl the sighi glass. be recogni zed that 10 the

scrubber may be depl oyed in any surtable manner, e. g ,

%%’:And §5¢ 4R cﬁbrg%&&toﬁl@es onme ¢ senéqr ?q éhll'o?’lﬁ @a tect the color
d?ﬁ?

a venturl evi C
the sleHngeg Hedipm agddp fetygiean glp:gtqqaquretol alertepperational personnel of the

need to change out the scrubber. The sensor may also be arranged to shut off the flow valves in the gas

cabinet to prevent operation from resuming until the scrubber medium is changed out.
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63 may be passed to the ducting of the house exhaust,
bypassi ng the house exhaust scrubber and thereby
reduci ng the gas burden on the house scrubber, while
mai ntaining a high [ evel of safety as regards the
character of the gas discharged fromthe gas cabinet.
15 [00831 In the point-of-use scrubber enployed in the
enbodi ment of Figure 4, the scrubber may be equi pped

Wi n - oI nt ct or 0, ascertain the end point
of t{‘?ﬁg é%’?‘% .e’lur“’”f?ﬁgﬁ‘&ﬁ%ﬂ“ay(e@f’ %e. Integrityd inte) e besii efithe erubber unit in a third
ex FRRIEFY B §ndpsintdetomunation. (Mhisragaetli ¥ @setb@pbiiidyewibe & &rubber medium

SCriplORE iR Rnk-8fusd R in th as . .

cabj net %mn VaI?i ous types EIPQGS%& g%el%r‘]i f’m?j%f"goé PI%BW in, cyytapavith the target
enﬁ?gy, .ETﬁﬂﬁﬁ& In a first type of endpoint detector,

a sight glass may be incorporated in the scrubber,

it

%

5e.gmgnQymwagmmg§%@%%ﬂ&gggF&g@ﬁﬁ . in a w ndow opening

of _the scrubber housin THa p Progipmamebleregic controller (PLC) unit
scOFBHE fre mumbsy of changg,pnis of Isest stoisemy dispensiheovossul ifiveitie installation of the

C osvhuhiodr gnit, ind tdt aamgeiiarﬁl‘bﬂfeﬁdﬂ rﬁ@:ﬁtto %gﬁiﬂugﬁ&%gvegﬁ gxe need to change

caki et a J nci pi ent
ScuRBer Eamimes 7 ot BBy i oo oy v e
anscﬁlbléelr Sl pe BPoseh domgpasgingle s petage addiidpliging hang Qo Hbm @fe inputted

10 t heerublier tisdien capRsty, URs nuhﬂ%r_ro? B;;sa.aﬁa?aﬁé %@ dg]?%i%t \ge?ffll gnegg-!)u%sl that can be

15

W r crubber medium caf :
s3%2%%F§%£§§£%%W¢%Qﬂwiﬁgﬁfﬁﬁﬂﬁﬁﬁﬁﬂﬂﬁﬁﬁv¢ne i nspecti on
of the 25 scrubber nedium through the sight gl ass.

[ QOBSL I AvilsRCGOReb KRRt AL | ctor .uses a o
cqh&ﬁ'ﬂﬁ%ﬁ'c sensar to_gﬁ?gﬁg%ﬁ%%ﬁ j’%%té%?mﬁﬁ%n%¥ﬁ%ﬂmammima
chande of  the s EPHUBL it Pt dwlasurecersint datoadingly, shitertha invention
o2y Rag Aescriberd hﬂfiﬁ witip Fﬁéﬂr%té m_i@ciﬁp eéaﬁ:&@,"@éec@famli Qﬁbogﬂ&%ﬁg, it will be
t QecEBRPGaOME kaRiST .. Jhe sensor al so_be

ary ?ﬁ ed gdo shut of ? : {d ﬁe‘ﬁ';isl Igl\f/uvggalfu\?/ ésssufcﬁ{’%ﬁe"fg’ﬁ’glem‘mtaﬁon in other
cabingr Polilspioremd EedisentonAtcodingly,gbu ivandonintiatindéd® be broadly

s eonslplpé fo avettipasull Siclc BB @R @Y tmodihZaihQ Qﬁﬁ&n@%@%&b %syb%%g within the

MeRdhd Fine b G, 0. be integrated into
thebscrﬁbber Uni aﬁ%%g Fti rd approach to endpoi nt

determi nation. This approach is usefully enpl oyed
where the scrubber nmedium enployed in the

poi nt - of -use scrubber unit does not evidence a col or
change in contact with the target gas contam nant
species. 5 [0087] A fourth endpoint determ nation
technique utilizes a programuable | ogic controller
(PLO unit to count the nunber of change-outs of gas
storage and di spensing vessels since the installation
of the scrubber unit, and to actuate alarm or report
means to provide an output indicative of the need to
change out the scrubber unit. The PLC unit nmay be
arranged to cal cul ate the anbunt of gas to which the
scrubber will be exposed froma single gas storage and
di spensi ng vessel and fromthe inputted 10 scrubber
nmedi um capacity, the nunber of gas storage and

di spensi ng-vessel change-outs that can be perforned
before the scrubber nmediumis exhausted, is

det er m ned.
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[0088] It will be appreciated that the conpositions
and nethods of the invention may be practiced in a
wi dely variant nmanner, consistent with the broad

di scl osure herein. Accordingly, while the invention
has been descri bed hereimTHEVCTLAINBf erence to specific

WHa atdlsigsd iaspects, and enbodinents, it will be 15
recogni zed that the invention is not thus linited, but

1.

10.

is susceptible of inplenmentation in other variations

PR RSS20 IRl S SR LIELY o i 1 s
efRdofpregsng vissd ehing h gntener ohmiep viereimothic finteddri ignanahtains 2

BfE@i@éﬂEﬁ{& nt ).?pt ?%rl?&al gglﬂﬂl tﬂ%éon a%ﬁ%% of t}ttl?rﬁﬁwg is desorbable

i hvention herernafter c¢

Weadispesing fibrmitet viessel, and adispamsired dsserblyanesped toals! esel foi dispensmg
S&ég&@&? ﬂﬁﬂdggrgstﬁlg %EJ&Q WARPA! %ﬁ uﬁmdcgg[g I ?u!icp %13 ensmg vessel is of
st or age i Spensi Ng vesse Inte
w@N@ﬁEMIWhéktmnwdﬁEmrnterror vol ume contarns a

physi cal adsorbent sorptively retaining a fluid

t hereon and fromwhich the fluid is desorbable for

dFhepfbpd ptarges ardnditresingeapparitus ahelaizn Hivesesins thaghpsieb adsbipent is of
COUBL At CorklEndTRE n 0o AR, Adne figgpr bed Tl ui d

fromthe vessel,” wherein the d storage and
di spensi ng vessel is of rect angul ar parall el epi ped

feMuidstord Vé%%nfl hidf)éﬁsﬁé Q%ﬁ&ﬁls 3pHail £ %@éﬁdﬂld@ﬁﬂ@éd%ﬂﬁ ccglj; rises a

claim1l erein the ysrca adsorbent is of divid
figrmressted iiom e grpup constling ok ieads; pareqlesogramudesy pelletst M&ﬂ@latefets

WES8E eylimiricd RRridatés %u%k%ﬁ%ﬁ? A8 thofhed %gaﬁéth&ll? %@[&?taﬁlf‘ irregular

of claim2, wherein said vided form conpri ses a
fsB#A%-sel ect ed from t he group consisting of beads,
particles, granules pellets, rings, platelets,

t.abl et C dri cal extrudates, cubic shapes,

rﬁ‘ﬁ uis ﬁ%rywﬁ dispensipg aBpRTRtRY ofghim; Iy Mbgigmethe p@waﬁb@dsorhent is of
Theofithudifelnst or age and di spensi ng apparatus of claim1,
wherein the physical adsorbent is of nonolithic form

5. The fluid storage and di spensi ng apparatus of claim

The ihet atbrags tamd:l drgpxe}m@ﬁglg tabpe@atflspbﬂblﬁﬁ"r 48 efgagﬁlesfildf ﬁlarémiﬂ_hrﬁ form is
0] IsSting O (0] I'l1.CKS an oul es .
g IEﬁl#%lé &’85@“’&%‘?115’6 ??%ﬂchsg HekSand PoRiesof ¢l ai m 4,

wherein the nonolithic formconprises a single

C art .cle. fluid stora and . .
TP RO Bl dibaPong pprting S Bl refgotitic om compries
asingle intonolithit aniale.

The fluid storage and dispensing apparatus of claim 4, wherein the monolithic form

comprises a multiplicity of discrete monolithic articles.

The fluid storage and dispensing apparatus of claim 7, wherein the interior volume of the

-vessel contains less than 75 discrete monolithic articles of said physical adsorbent.

The fluid storage and dispensing apparatus of claim 7, wherein the interior volume of the

vessel contains less than 20 discrete monolithic articles of said physical adsorbent.

The fluid storage and dispensing apparatus of claim 7, wherein the interior volume of the
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H

conprises a nultiplicity of discrete nonolithic
articles. 8. The fluid storage and di spensi ng
apparatus of claim7, wherein the interior volune of
the vessel contains less than 75 discrete nonolithic
avdsset betinfless giad 8 pyisicaalnoltiz artlobr bf salll phikieal hdsoibent.
storage and di spensi ng apparatus of claim?7, wherein
the interior volune of the vessel contains |ess than
11. 2Bhedlityid serage roth dispenking apparatesl dsclamh % aitdrephths iigterior volume of the
ageisgﬁ @(ﬁﬁgﬁls 1%39 t}131-‘[ Q %isyel%l n§1t1ti;hr %ﬁﬁle@gg a1dcf p% St (F grbent
apparatus of claim7, erern e In r vo
the rr 19 | vessel contains |ess than 8 dlscrete
r C | oy .
B Iy g S Enle LGB AR RRER Y ol physica
wHiEPrBeN Proffisies 4 ﬁcebqnb mas dhau precopformerin size sadshapoiotthd intsrior volume
| &S5 Jcli@n 4 discrete nonolithic articles of said
physi cal adsorbent. 12. The fluid storage and
di spensi ng apparatus of claim4, wherein the

13. "DRQukd HdrgelRY Asp@ksing ﬁﬁﬁa%tg%m:laﬁ)ﬁ DY W2t MrREMnadTRE Suipies at

that is conformed in size and sh ape to the interior

Vierst e ofghe infegios wodureg of thezvessthe f| ui d st or age and

di spensi ng apparatus of claim 12, wherein the sorbent
| east 60% of the interior volume of

SS. 0 cuples a
14. (khe it darbee and ‘}lsPﬁ’e‘“I%gl WPt ot clgje L rhgicupiba serhgt mass occupies

FRPRSBUUB YD aBia 5%, bR ihe WG R VEluhE 8F BOVREML Mass
occupi es from about 75%to about 95% of the interior
vol unme of the vessel. 15. The fluid storage and
15. diths i iterggetdidadi GlettdngOdpparb@i BT GlainMewRiréin HHREpHREY.S la@akbent is a
ads?rbent i S_.a grol ysis product of an organic resin.
olypk @rgdietiofn e ®¥8nd di spensi ng apparatus of
cIa|n115, wher ei n the phyS|caI adsor bent has been
for in sity in the ves he, f 1 ui
t6. 6 Tl ol SRR SRR 4 difm 7 e af PR porbent e
tbben fommhetdizpbituan the vedsel. di scret e nDnollthlc articles has
a length that is between 0.3 and 1.0 tinmes the height
of the interior volune of the vessel, and a
17. dhodlwidstaragecamd | dispemsingt dpatratius obeihiwee,rwﬁhrdm amndh &F.the tuhipKcity of

uJ re e.vessel .
| tiigsretf o%f)ftrﬂ% & leos?%age er “t t 16 gﬁt& 8‘ aﬁs%ﬁ gtta'gesgﬁe i'lelght of the
alteionvdlpmahtthe wmssdamid aG:frosB-he}:tlmﬂl tule thaCisthytwaén 0.0iasdE 0.6 tienes the

) ctangul ar paral | el epi ped
gﬁﬂﬁéﬂ&?ﬁﬁs EmF}ﬁF% %?eg and di spensi ng appar at us
of cIa|n17 wher ei n each of the multiplicity of

18. The fluid storage and dispensing apparatus of claim 7, wherein each of the multiplicity of

discrete monofithic articles has a rectangular parallelepiped shape.

19. The fluid storage and dispensing apparatus of claim 7, wherein each of the multiplicity of

discrete monolithic articles is laterally and/or longitudinally abutted in surface contact with

adjacent monolithic members in the interior volume of the vessel.

20. The fluid storage and dispensing apparatus of claim 7, wherein each of the multiplicity of

discrete monolithic articles has a solid cylinder form.

21. The fluid storage and dispensing apparatus of claim 1, wherein the fluid comprises a fluid
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di screte nonolithic articles is laterally and/or

| ongitudinally abutted in surface contact with

adj acent nonolithic nmenbers in the interior volume of
the vessel. 20. The fluid storage and di spensing
ahpargatilis io kentib@iduetdr, manhactaetime. each of the nultiplicity
of discrete nonolithic articles has a solid cylinder
form 21. The fluid storage and di spensi ng appar at us

22. oThecflad mtofage wink digpensitghapphilatms ebf c}a'mpEl sﬁsrea’n fh diudll coR@ribela fluid

23.

24.

25.

26.

27.

28.

29,

30.

31.

hﬁ)\é&gsgse%ueh lﬁ‘toXl th@ grgl? co%galnﬁ otf grrsme i) %Fnte ryldfo%en segeflde rhydrogen

torage and I'Spensi g appara
mh@muknmvhgmﬁhﬂwmubohpm1sékmaddtwmwtnénmﬂaehmsaMSnmsdwhﬂmm
f . [ rs hi ne
{e gﬁsﬂgﬁ HB}]%%{‘S%%@CG é%‘lglgl?lc ar@e éaaxr&l’n Qltﬁg ﬁaps Ous réaﬁents
trlfluorlde bor on trifluorlde bor on trlchorlde
d 'Iﬂ@flfiﬁ Stora E ﬁ%&ﬁsﬁlﬁjngﬁa@atus drelfd Wﬁyén?{ e@lﬂﬁ has a ressure in said
di si | ane, ane organonetal i c aseou
r@@g@m‘{oémn@@t CXPh@leglabPld 1§Q(btpage and di spensi ng
apparatus of claim1, wherein the fluid has a pressure
in said interior volune not exceeding about 1500
t Brefluidstoragapad dispenging penagrgts ohelaingl.syerin the fluig pay apressure in said
GhtefibAoMme noVIRE&IY abh\R 7H0 41:d has a pressure in said
interior volune not exceedi ng about 700 tort. 25. The
fluid storage and di spensing apparatus of claim 1,

WIRRIdstdril ahd Hisﬁenﬁﬁﬁ§ aﬁ)aﬁﬁ@ DB LIL#h 1, WHSRirtthe T 8Ad Ppressure in said
volunme jn a range of from about 400 to about 700 ton.

Jpterieriyglumein g r@ﬁ%?%f@)@ﬂ e 90 &pbeut 1 tappar at us  of

claim1, wherein the vessel conprises a material of

ns ction cted fromthe group consi stin
oG Sy oS el GOt ot ULl HER AP fossel comprises
Rt oS ,corﬁﬂdctﬁ}ﬁ r@ﬁ&bd Eroffiihe rgralpsconalztmguﬁemfatbld{l\ﬁlasses, ceramics,
stora e an | enS|Qg paratus of claim 26 erein
tvﬂéeo FSed! IFr&S%S‘? matgedler i al  of

constructlon 28. The fluid storage and dispensing

l.ai m.27, wherei.n saj is select
PR ttoc o, ERTHEY i SF daBbdd WSt thg BrsSf efioes a metal
atatsaneMpnstro@fp@ar , brass, bronze, and alloys thereof.
29. The fluid storage and di spensi ng appar at us of
claim1l, wherein the physical adsorbent conprises a
sBrelfhnt stnlagfemda:hspsmllrg(}ipp&iatﬁs’ oﬁ’nlztﬂneZ?g whd:rpin(salﬂsﬂ:&l i1srng:lectfed from

arbon act j.vat e ar, t pregnat ed ¢

O8] B8 aPS IOk e iR o E Ry Ry GPPG) Bas Bl amd atirs
ﬁwhoﬁon, silica, alumna, styrene d|V|nbeenzene
polynmeric materials, sorptive clays, and

functionalized
The fluid storage and dispensing apparatus of claim 1, wherein the physical adsorbent

éomprises a sorbent material selected from the group consisting of carbon, activated carbon,

metal-impregnated carbon, molecular sieve (aluminosilicate) materials, porous silicon, silica,
alumina, styrene divinylbenzene polymeric materials, sorptive clays, and functionalized

sintered glass media.

The fluid storage and dispensing apparatus of claim 1, wherein the physical adsorbent

comprises carbon.

The fluid storage and dispensing apparatus of claim 1, wherein the physical adsorbent
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sintered glass nedia. 30. The fluid storage and
di spensi ng apparatus of claim1l, wherein the physica
adsorbent conprises carbon. 31. The fluid storage and
di spensi ng apparatus of claim1, wherein the physica
aclsrbbexictivad] carboger i ses activated carbon. 32. The
fluid storage and di spensi ng apparatus of claim1,
wherei n the di spensing assenbly is coupled to an

32. upkefluig stordge and Hispdneing egseitusf drclain Sp eherteinghel dispmbieg assembly is
f J:olﬁ Qd tor a%’ﬂpgé}goéfﬁﬁ 5?&1& é—?’;g’ ] fo-pa% énlsUI g Slt'boecrl A% fl%lq‘lqhe vessel.
di spensi ng appar at us of el al m oo rarther conprisihg a
cap detachably secured to the vessel. 34. The fluid
S . - .. |

33 TR B08 SERE: RAFRGRIMADLARARS Y UBnlY, Sl Torpral £0H Quachably
t yseuredits.theawsselfhe f| ui d st orage and di spensi ng
apparatus of claim 33, wherein the cap has openi ngs
therein. 36. The fluid storage and di spensing

34. aﬁﬁaﬂ%‘i sferagg and| chs;p.qapsga appprape pgclglﬁgﬁg axﬁxeq@glsthgdispensing assembly is
r6tkaney!siound@ i thedagpi ped shape. 37. The fluid .
storage " and di spénsi ng apparatus of claim 36, wherein
the cap is of cross-section co- extensive with

35. CTHR FRiBReHhdeQ@hd BfkpdnfiSg é@?ﬁr‘éﬁﬂs of A8m 3BN@ndrbiH i ot RIs3P&ifR therein.
di spensi ng apparatus of claim 35, wherein the openings
are of a size adapted for manual carrying of the

36. dheatuad kisraly adndispRading @fparattb @f klathh d5 SWkYrél @hedddf has a rectangular

di spensi ng, apparatus of claim1, further conprising a
ﬁ?ﬁ@FSWE%E%? d to the vessel, for carrying of the
apparatus. 40. The fluid storage and di spensi ng

57, PN onC i agF b HERAP 5ot 4 o] s getion co-

skenagevitndosdisapiensf thgveagpar at us of cl ai m 40, wherein
the forged netal body is formed of alum num 42. A
gas cabi net assenbly, conprising: (a) a gas cabi net
38. da&f ifleidnggorage ad clispewihgiappeatioof adamite whadin the bpraingg are of a size

f ' itry i.n sald interiar volunme arranged for
3%1%#3%{%%“%% ggsg?ﬁié?ﬁ‘qp A Eé%&ﬁ&p,' and (b) a gas
source disposed in the interior volune of the gas

39. G#P h{?ﬁtsto%g aﬁ@&i@eﬁ&né aﬂ)p%t?ls ogaaim 1, further comprising a handle secured to

the vessel, for carrying of the apparatus.

40. The fluid storage and dispensing apparatus of claim 1, wherein the vessel comprises a drawn

over mandrel forged metal body.

41. The fluid storage and dispensing apparatus of claim 40, wherein the forged metal body is

formed of aluminum.
42. A gas cabinet assembly, comprising:

{a)  a gas cabinet defining an enclosed interior volume and including flow circuitry in said

interior volume arranged for dispensing of gas from the cabinet; and

(b)  a gas source disposed in the interior volume of the gas cabinet and coupled in gas
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43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

supply relationship to the flow circuitry, wherein

sai d gas source conprises at |least one fluid storage

and di spensi ng vessel of rectangul ar parall el epi ped

form each said fluid storage and di spensi ng vesse

co!n;I aisEppg redatipMyipi tﬁa;lée ﬂ&g eraeﬁa;t vaRf ot éa%ﬁ%alm sotigé ablﬁ%r&gs at least

sai as .t hereon a dis S|n e cou to .

sai d %PE g s*{"éargﬁé‘é‘?g%em&g Ipé ﬁ%@)@é‘g eHafaX E}FPIP'%I forin, cach said

]g: Spenkidgofagé thng a&sﬁeﬁ@ﬁ@ tvgelv e%ﬁaﬁﬂuné Qr pfl)lrsﬁzm ta@soﬂ:%hid sorptlvely
oW circuit as cabi net asse

42, ¢ 6?%?3‘?‘:"%? égagﬁhqre@as%nﬁe%&pﬂsmgassgwwga@ %‘i]r% sold nifia storage and

di spedspaiging Wesske s didpefit s gha fromathal deglele Rir PGy to said flow

form 44. The gas cabi net assenbly of clai m 43,

wher ei’H* e cessi ve ones of said at |east two fluid
storage and di spensing vessels of rectangul ar

Biecier SHER: BRrmidsCeAino P Passe HleSLES T fiago and dispensing
a&&@hﬁfymmﬁgthMﬁﬂéémpaMﬁﬁﬁeIn successi ve ones of said
at least two fluid storage and dispensing vessels of
rectangul ar parall el epi ped formare arranged in
akhgt gab egbinet @bsatnbly g ilqpmt 43, Meremmtdm‘veames h£haid balshstigwo fluid

SS n142
ﬁclé‘%g% aﬁé t eezgg 96%? I ne%c?a%gulgr a'i'fgleylﬂ%f fo a S?ararzén ed in srl]deet-by-mde
asb@mbhyknﬁwghmhm146, wherei n a source of ventllatlon
gas is coupled to the gas cabinet, for flow of
ventil ation gas through the interior volume of the gas
c%ugqét:abnmn dssempllpi tof etpim Hér @/bxéremmcceasn@ qpas ot siid pleleast two fluid
[ : f

vent : | at | o%engng x)g%sélzrolf \S%ebs n ﬂgzﬁ]fﬁle IE% Zorgl e arfﬁnged in abutting
Gd@%ﬂ@bpﬁsw@mmMyﬂ aifthait fating #alls. wher ei n t he gas cablnet
is vented to a house exhaust system of a
sem conductor manufacturing facility. 50. The gas
d&beetcrbing sesqmbly o elaig 4%, whapin thergep edbinet keemjeds cabi net
Is vented to a treatnment and recirculation unit,

wherein vented gas is treated and recycled to the gas
dapierretebingasserily eferdeimali whercaaisenise gL wmtilstien gas4p coupled to the

\g&seéa%inet ERANRASE CRRIRG] cRAUMRLLSES iRerfiR Yo% &fth@éﬂs Q;Qbmet and
I mpl antation system 52. The gas cabi net assenbly

deingthereot. conpri sing at | east two vessels coupled Mﬁth
said flow 23 circuitry, and a nonitoring and contro

gglt arran é ?hut of f a gas-depleted vessel and to
ﬁ%aérfﬁ'?:}P% Iyt glatoy 41, avhgreipyhe ﬁcmrfre Qf ¥eidgtion gps YRRy an air

edur@as to the flow circuitry.

The gas cabinet assembly of claim 42, wherein the gas cabinet is vented to a house exhaust

system of a semiconductor manufacturing facility.

The gas cabinet assembly of claim 42, wherein the gas cabinet is venied to a treatment and

recirculation unit, wherein vented gas is treated and recycled to the gas cabinet.

The gas cabinet assembly of claim 42, wherein the gas cabinet comprises a gas box of an ion

implantation system.

The gas cabinet assembly of claim 42, comprising at least two vessels coupled with said flow
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53.

54.

53. The gas cabi net assenbly of claimb52, wherein the
nmonitoring and control unit conprises a cycle tiner
joined to a mcroprocessor controller and arranged to
operate the on-streamvessel for a predeternned

t £ifBRitryOfinda thbriRriflk!fidd@nttbliuvah aﬂa%e@ fo JWBF & RN depleR vessel and to
process conditions is in a et erm ned set POl nt

r %‘%’F&‘@P"%‘E""’“ﬂ*ﬁ actgpis? BavihEtsshLE Sl Pl grs e g fiamsprouitry-
vvhere| n the flow CI rcwtry conprl ses val ves for

ntrolllngflo %clﬁ hofthe SStoﬁ g
ahtr £ SPRFL P §§’§ W ph ¥ aemg Bierigand cottop uyk eqmprises a
ofycainttr Joitled &5a mdpgooegu:pdoﬁdoltee a:aihnaﬂgdarr@bﬂ»emwale Wfstream vessel

aﬁt %ﬁ%t?r%?l}gﬁ gﬁltg,ﬁ(g" aSt Pg Efﬁflcltl oneila%g@c’og% ]??gl:?l??ged pI‘OCCSStCOIldltIOI’lS is
ninipksetengnaitd: watdhgd. unit conprises a general

pur pose programrabl e conput er programrably arranged to
carry out operation with dispensing of gas froma
letesgaswaBisal asshmHI)n of alaimh 152 wheredethe rﬂasiwnad:up@rr ¢comtpriods valves for
cﬁ {rcﬁ as %Pv%gchc%% neag st%;[%g? m& dYSQerrs}/ng vesseula f]g? fgas cabmet

€ acCt ua [S] con

- f\bldv\caolﬁ ogaid ‘fah&ﬂ‘belhg cdupfedtto vreaga@hgticanale sbtuitelocfofm@fedtbha signal

- PeREE RSl sr

55,

56.

57.

38.

Vt?aln%/rﬁlss%g nlaneq? the aﬁtf)r?n"ré%n‘a co&@z Pm? r}]vrﬂﬁte %ﬁh&el{x{ g n\ﬁg%ﬁg control unit
apepascs (argeoéralt mmpcgasrogwhmabh‘t comsenbiogxanﬂmﬂlyvurtahged to carry out
SPERERE TR B8 ob TR S RS Ve e L B g Do o
asvgrenthi (yf thbgasac}ibmatt assemigy, liyhemuﬁmnfaﬁle (automaﬂm/mlve actuator of the

V%fvg a lhn orv]veofv asl, %em G é:%toxlfe:ss!ep ntI shu¥v gas Flfv[e oﬁl;pltltonmg flow
secon ves e Ut 6] ve COﬂ
fdf gw faﬁn tafirst waml mhhe arledsdd ﬁesmedletaﬂtnnbﬂ] perid df opergiah df the gas

et er,m ned [i od. of eratlon of t
c ) | fiet SEem%syé nao“1d ertl% 51 15p %ﬁg gg %fs E¥abi SERLE nsbelsﬁfp %f’g“g a second
q:lr@ilemmﬁﬁqd pehied eﬁ gpetakien glthe gab:lablﬁét assmb&nb;eabnmndn of the automatic
f ve tio t her et hr,ou
AR RdFSorR e valvd foonE o o b RorD B shcaf8 SRt it B ot of the
(valbe petrofliog flowrof lpis ﬁncgn dfe ssaindl veseeitat thaendof sgriseqnhd @redétermined
SC ﬁmOf fr mthegmented gas cabinet, to

&S PREFSPT 56. The gas cabi net
assenbly of claimb55, wherein the point-of-use

S . C :

Sﬁ{e%ag ggbér? L n%ﬂﬂil? nog %{anﬁ '35 r@#@eﬁ%l\% 1 %agggb%qeft ?slf vgn?e% a#le \c!ananged for

Viewtdf|vattilgion gyasherdfitoughh éxr@pa;scozmsmgta mﬂeﬁﬂbd;e)/scnfober in the gas
% o@%bml%lgé rgfé %10%/ %eng%plgnm%ass?én%? Igot d1s bk tﬁereof %rom the vented gas

b&huestncm‘emow eontamngntithere o) concent r ati on. 58. The gas

cabi net assenbly of claimb55, wherein the point-of-use

scrubber is nmounted on a wall of said gas cabinet. 24

The gas cabinet assembly of claim 55, wherein the point-of-use scrubber comprises a

chemisorbent material reactive with said contaminant for removal thereof from the ventilation

gas.

The gas cabinet assembly of claim 56, wherein the chemisorbent material is effective to

remove said contaminant below its threshold limit value (TLV) concentration.

The gas cabinet assembly of claim 55, wherein the point-of-use scrubber is mounted on a

wall of said gas cabinet,
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59. The gas cabi net assenbly of claimb55, further
conprising an end-point detector for said

poi nt - of -use scrubber. 60. The gas cabi net assenbly of

cl ai m 59, wherein the point-of-use scrubber conprises

59.aThé Cgﬁslbekbﬁfet BReEbIP B CRIth 35N ful@erdcobdpkisiB iaf GndP6ihtiBatector for said

t her e| N [)el n the scrubbing nedium undergoes a

Bt ﬁeastﬁg’ Yn contacting with said contami nant, and

sal d housing has a sight glass view ng port ther ein,

60. o FSHBR RGP RUI-CTPIG 2 e 3Bt B PoCaEHS) yrpper comprises 4
C&ic&lbb%rSlQ),usM@ em&iuﬂmg hiescpbbin -noddivns ehesett, WiHRdin ﬁﬁl’ﬁaﬁibBlﬁg medium

scrubb usi ng cont.ai r ubbi.n
aUPEhe * ohos PR B oS TR B B G e g O LG i has a sigh
cglhssvicohranoa ticshcin, dotvéunhl degrithition SAexhagniot anthé&nibping Aekdium.
the gas cabinet assenbly further conprises a
colorinmetric sensor unit for detecting said color
6L. clfhen @es aabihep resdobiyngf elaim 69t Whﬂl‘eiilﬁﬂé paint- Mélsefscrubber comprises a
%ﬁ%:ﬂoggg% n%r%tglmemg Crﬁ%ru%{) n% fl@?h g{rpgrehn Swahigp & H3 sc1iubb1ng medium
amldagmd color slkunge af fongatng witwsaiccantamidanty ahd/ths gasncabina assembly
%llleﬁg | Igrgstgse n?qortlr?e C sa\ﬂs%)géﬁl?nﬁﬁ Eigttetlit]?lg lSE(l)lfl I%}")lor ch%n atnd 8roducmg an
Smmubbﬂngimﬂbxlnamatlsn ofapd wodtinb yneﬂmms h scrubbi ng
medi um 63. The gas cabinet assenbly of claim59,
wherei n the point-of-use scrubber conprises a
62. sEhaugrbicaignatasicubly cioldin bb Wit sl asputds stmmbﬁ:cytofstwttdfégas flow

[ T [
CPR RS R bR PR pfont bn dFble A LRRRPRabbly from
gesumirig wag! thﬂ@dlauﬂmdanmbl(mg nedivmo direplaceA bp reghuscrubbing medium.
i ndi cative of exhaustion of the scrubbing nedium 64.
The gas cabi net assenbly of claimb59, wherein the
63. pbiengasofabipgie asserpllly e rclaionds, i lesein thesmlubtfruﬁg sprablieq ippmprises a
%E‘l‘qbﬂlﬂf R aR4 et e@sosdﬁﬁptl sénlfg %tﬁ%{hep Q&Hﬁﬁs%?% tBxic %as monitor

programmabl e | ogi ¢ cont r ol uni t arranged

¢6UMY unkearrsogrseto GF d@tm@@k@m@ of sagégmymomazgefrm dhe scrubbing
G e e e
of need for change out of the scrubbing nedium 65.

64. THR SA3ScabRk 5b§$mlﬁ§ iy o WleaiMadpoihiehed Redibtrer Rbprises a

unit is arranged to calculate (i) the anount of gas

- peuRtnEcFedin, fmsli the a7 cabinst awey dirthar icpmprése g pirgaammable logic
toona @iyl BitdASnsddofoP dfint %%&ﬁb%p%@%hﬁ%e%%%l pa@N¢brage and
(ii) based on an inputted scrubbing medi um capacity,
fiseensinaiyessely pioce;the insalntingeol dhaiscanbbie metdingn. vied sxprovide an output
GRRAGR PUES HNAkndedt HenLLRbohIRL4RE! ore the scrubbing
medi um i s exhausteed. 66. The gas cabi net assenbly of
clai m 42, wherein the physical adsorbent. is of divided

65, T10 Bas &BRSE At OF @aiResh, Whelkh@hd PLELhPYs #ahstaRo QIS (i) the

vessel .
amount of gas to which the point-of-use scrubber will be exposed from a single gas storage

and dispensing vessel and (ii) based on an inputted scrubbing medium capacity, the number of
gas storage and dispensing vessel change-outs that can be performed before the scrubbing

medium is exhausted.

66. The gas cabinet assembly of claim 42, wherein the physical adsorbent is of divided form

constituting a bed in the interior volume of the vessel.
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) 25 67. The gas cabi net assenbly of claim 66, wherein
said divided formconprises a formselected fromthe
group consi sting of beads, particles, granules,
pellets, rings, platelets, tablets, cylindrica

67.€Xhe WakajaBifiet a646BIbE FRARE$6, vAREIATRCEUide® R tebinfideh ¥ form selected
shapes, 68. The gas cabi net
[

regular and irregul a
a gf@ntﬁ? P fanﬂﬁtmg@f,r begfs rRertisles.ngrapisss iPELAts: ey Palpets. tablets,
| §liafridaDe@Lidd CubfcahiBes, 260mollibCodastrioaAb) ro@llarassBHRBUIN shapes.
of claim68, wherein said nonolithic formis selected
fromthe group consisting of blocks, bricks, and
68. b@tt g cabiflet askR@blgasclgiabi2n@heras fephl sicabidsedbait 8 donolithic form,
wherein the nonolithic formconprises a single
nmonolithic article. 71. The gas cabi net assenbly of
69. cIThe¢ gas6@pinphasa@illy dheainn6r) | vwiehic sdid mondoip forees salected from the
[ tipli.cit of di scret nolithic articles. 72. The
g%@%%ﬁ%lﬁgtg%gglg%kﬁ%fnfﬁsofm cTAih 71, wherein the interior
vol une of the vessel contains less than 75 discrete
Lit hj j - sadod ical a b : . .
70. TREP il Db Pl A7 e U Yt AP, G2 iRl R cpfises o single
i menotithirartjdd.ume of the vessel contains less than 20
di screte nonolithic articles of said physical
adsorbent. 74. The gas cabi net assenbly of claim 71,
71. wHEE gisrrabing apsembhyi of claipe b3y meiersin thi mopaidiye formeamptises a multiplicity
| #9418 crefehRonilisiigt € monolithic articles of said
physi cal adsorbent. 75. The gas cabi net assenbly of
claim 71, wherein the interior volune of the vesse
72. CORY dgals BbideE&ZemblP 8l AmTi1 SEH&ELE GRS driBiufedF iHeGb &8 Bhtains less
sai d physical adsorbent. 76. The gas cabi net assenbly
dhancis glisgretgnonphidicarticlesiof saibplopical sfisorishy si cal  adsor bent
provides a sorbent mass that is conforned in size and
shape to the interior volunme of the vessel. 77. The )
73. gLk ses prbinst asselyndt g7l cvhsre th ntains velume of the gaise &ptains less
' RS0 AG6IRI ishoBthid se@$ds 0P 1A SHysibd@dsoteher i or vol ume of
the vessel. 78. The gas cabinet assenbly of claim 76,
wherein the sorbent mass occupies from about 75%to

74. abitas &bcOissdntitdy bdlLmiI70) wivddit iR i:0éridr RElue B85 thk vest8 contains less
68, wherein the

The s cabinet ~assenbly of c] ai
ﬁlf??sglq%ﬁf ele o H At ] Oggaﬁ&’l&s&?giaggoﬁtl‘e&ﬁ uct 26 of an
organic resin. 80. The gas cabinet assenbly of claim
75. Sﬁle@%%ﬁ)%ﬁ eas%egtggg%y c%alir(r:lalll , “ef,}(lje?e% H‘S %tego?%olgglg Ig)f 'Ihg [vgsgg c}nﬂains less

than 4 discrete monolithic articles of said physical adsorbent.

76. The gas cabinet assembly of claim 68, wherein the monolithic physical adsorbent provides a

sorbent mass that is conformed in size and shape to the interior volume of the vessel.

77. The gas cabinet assembly of claim 76, wherein the sorbent mass occupies at least 60% of the

interior volume of the vessel.

78. The gas cabinet assembly of claim 76, wherein the sorbent mass occupies from about 75% to

about 95% of the interior volume of the vessel.
79. The gas cabinet assembly of claim 68, wherein the physical adsorbent is a pyrolysis product -
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81. The gas cabi net assenbly of claim 71, wherein each
of the nmultiplicity of discrete nonolithic articles
has a length that is between 0.3 and 1.0 tinmes the

hei ght of the interior volunme of the vessel, and a
comormerésanal area that is between 0.1 and 0.5 tines
the rectangul ar cross- sectional area of the vessel.
82. The gas cabi net assenbly of claim 71, wherein each

80. Ofl‘ht laes ¢ubintt fRbdnthly Y QiimdssS ovhedeid thD pipfsickihddeorbéit hisCheas formed in

81.

82.

83.

84.

85. &

86.

87.

88.

89.

a.rectangul ar parallel epi ped shape. 83. The gas
ﬂ%g? 3§§enbly of claim 71, wherein each of the
nult|pI|C|ty of discrete nonolithic articles is

co n? ra‘%lc!al}‘net‘ril Eg‘/ Olglglggcr:] gllrr}n@ ea}'%l%)é%c%b :I:,Lt e rltépqm {)I{Tcgs%?ete monolithic
i articdes las a \],anlguhrmat &f betven V8seé 1.0 thaks thEHeighasd theain@erie:_t volume of the
SRR a2l s BB S bR b PR e
f setonaidiea of the vgasl. cablnet assenbly of claim 42,

wherein the fluid conprises a fluid having utility in

sem conduct or manufacturing. 86. The gas cabi net

a$hegr cybinst asséralilyoBdaimit ewbdrein edvb of the nthitipdinityr ¢fskssrete monolithic
f the group consi sting of
5#%#%&ép§ gg%WEEESQ%%%ngg% sel eni de, hydrogen

teIIuride nitrogen trifluoride, boron trifluoride,

b@ﬁ@gﬁs Eﬁﬂu&h%*ﬂﬁy 0 é&fﬂrﬂ n@herélﬁ le Lk ‘?ﬂullt@@ity of disarete monolithic

tet ramet hyl si | ane, I sil ane, ane, dger

crtepdas oriateally| a@d/gabéglt}simalésag@ﬁp% in %Wfacm@etagta@ﬂwhﬂon@tmonohthm
mhﬁ{thgfmt&io@'v&hé@ofm@%s%ln the fluid has a pressure

in said interior volune not exceedi ng about 1500 ton.
88. The gas cabinet assenbly of claim42, wherein the

i gds B&%ﬁqeﬁas@énﬂﬁ%@ﬂr Faitn'¥1 S@lﬁegell'i EHCE bf BE multPlitifEof¥Qkrete monolithic
exceedi ng abou 00 ton. . The gas cabinet” assenbly

GFticles Aasn sebd cYMmderdpin.  he fI ui d has a pressure in said
interior volune |n a range of from about 400 to about

700 ton. 27 90 gas cabi net assenbly of claim42,
1835 Fabingk aq;gg@lé |0f glélﬁibﬁif Jherein the flgid; comipgpes a fluid havmg utility in

camssdduabl amusRheagged fromthe group consisting of
netal s, glasses, ceramcs, vitreous materials,

polyners and conposite naterlals. 91. The gas cabi net

asﬁ%:ab babiref aﬁJlblﬂM?noﬁ OlaimVBE vitieftir A€ Sf)lz\dﬁlsc_ﬁrﬁipn‘s‘& rﬁpﬂlil% §fecids selected
tal, materi a onstruction. e gas cabi net
R o c@pssfing § ASife PRORIIGS| ByOhngen seibids chdiqeep telluride,

hit@pant hefl@sr@dP boron trifluoride, boron trichloride, diborane, trimethylsilane,

tetramethylsilane, disilane, silane, germane, and organometallic gaseous reagents.

The gas cabinet assembly of claim 42, wherein the fluid has a pressure in said interior

volume not exceeding about 1500 torr.

The gas cabinet assembly of claim 42, wherein the fluid has a pressure in said interior

volume not exceeding about 700 torr,

The gas cabinet assembly of claim 42, wherein the fluid has a pressure in said interior

volume in a range of from about 400 to about 700 torr,
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consisting of steel, stainless steel, alum num

copper, brass, bronze, and alloys thereof. 93. The gas
cabi net assenbly of claim42, wherein the physica
adsorbent conprises a sorbent material selected from

90.t MBe Ga® URbIRANSSSHBIN bf OfiaifA U, oﬁher@iﬁt ih¥ a8l CBMPANAs a material of

91.

92.

93.

94.

9s.

96.

nmet al -i npregnated carbon, nolecul ar sieve
( SANEHHCHETS isplPctett @Pmnﬁleesrpw Ssonsibpg pf Betplp.c glssesj gerappcs, vitreous
ainhtemapolw@%a cor hodltowmhgngene pol yneric materials,
sorptive clays, functionalized sintered gl ass
medi a. 94. The gas cabi net assenbly of claim42,
WHEHe 6dal citaRt RRYSHIG T cBEls B0D R Bireit ARPUdsSE S0BANidRO B . mdd® material of
The as cabi net assenbly of claim42, wherein the

U9 adsor bent conprises activated carbon. 96. A
nethod of reducing footprlnt of a gas cabi net assenbly

ABF et <500 Sl ooy Bt o el S pRRER from e sroup

V@msﬂingbhaéel isgimanstedl) ayunnhmza,ra:spm thedes, Brongd, anesBes thereof.
change-outs in operation of the gas cabinet, said gas

cabi net containing a physical adsorbent sorptively

r €hagasicalgng a’sadmgbzsoftctmm é@nwhera’h therphlytiod adsorteni @Jimpgses a sorbent
Jné-t)ene ns&%te%\?fgosné ef gzgupdco%glstmél ?ﬂn al 1vate%tcarbog mg{nl impregnated
parbah | Iableqmilqnenbvé @ﬂmn&'ﬂlcafﬁh matmtilh,qﬂ)rmfs sdica.n rml% alurmna, styrene

parugfi"lf & en‘rél:fao % gl cgrrnz\zrl/ﬁgﬁ és SQIpiiv \;enzlaa ! gé: #un %nél%é% Fintﬁ,lgfi g}ass media.
98. The nethod of cl ai m 96, mhereln sai d gas source

¢ Sfbthel |

;I SRt My G025 10BN SR s o
and di spensing vessels in side-by-side relatlonshlp

U PheORE ARk Q%Embl?%f & 4§eﬁrﬁ@gn Qe gﬁ%ﬁf]agé%rbeﬁpggﬁ[ﬂxﬁés%twated
di sposi ng succesSi ve gas storage | spensi ng

v&dg®e| s in abutting relationship to one another along
facing walls thereof. 28 100. The net hod of cl aim 98,
further conprising disposing at |east sone of said gas

<t Bethgreotaprycing faohuing phiggay exbénst assepblyemnrising a gas cabinet containing

%e%ﬁtsb&ﬂé B ghef 5&”1%as@%n9%§ siBlel Sin@fdiPBisthedRSsch Qfﬁit N€'manually
A nmet hod of storing and dlspen3|ng a gas at | ow
freespertable faz oyppyel @ﬁge-wfabmu eneratiny oA tharaaalqavnet said gas cabinet

t:&ﬁzﬁfﬁﬁ@ﬁ bRl c§1 ﬁﬂ@&rﬁéﬂt s&ﬂW@B&eﬁmﬁ@%ﬁlﬁ %géjﬂha{eon said method comprising
par al | form disposing a physical adsorbent

- providing «?ﬁé&@g paith & il9agf @6raes istpeagarand Wispgsigrvessg] as gasssel with a

97.

9s8.

99.

cRRAh IR DA higRATohP Sai d vessel for adsorption on
sai d physi cal ‘adsorbent; sealing said vessel with a

val ve head contai ning an actuatable valve, to encl ose

118 niRkn6a10€ Blaine 06 AT HREM RN Did IS8 REE. DRStanAN phﬁﬁ’élé}ﬁ;%d form is

same from an exterior environnent of the vesse

Erbeentad; g theet metlor bed gas from the physi cal

The method of claim 96, wherein said gas source comprises two or more gas storage and
dispensing vessels, comprising disposing successive gas storage and dispensing vessels in

side-by-side relationship to one another.

The method of claim 98, comprising disposing successive gas storage and dispensing vessels

" in abutting relationship to one another along facing walls thereof.
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) adsorbent, and actuating the actuatable valve in the
val ve head, to flow gas fromthe vessel and through
t he actuatabl e valve, for gas dispensing. 102. A
met hod of reducing fluid burden on an exhaust scrubber

1000fThe nie@dl 6 PAGHLID FirfBN SRRk ldﬁﬂosmfg%@ telaéttsyms 8rRd Sk R@rage and
a_vented gas cabi net t hr ough whi ch ven1 |ation gas is

f LisRERYNG YeS5{dR altuiting rel@}fﬂﬂﬁ}ﬁféwg%i% OLHHE Hialls bs ofsaid gasebmeld
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h f th bi net th
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scrubbed ventil ation s f . cabi , )
R PE B B PV AU R PGSt AP FNEr b vessel for
gzﬂlSOIthOHS@i ﬁlcﬁﬁﬂ{}@dﬁt adSétbéi Q@iim@fsaldtdéﬁselsﬁmh @ﬁiﬁﬁrﬁ Gltezﬁf caontalmng an
03. .The t hod of

manuf act uri n CI|I i .S .obvi at ed.
crepiPE e ol heothep P PP FRETE SRR oL o e same from
s el aneidrintedt oD Nh@adsstlp deddebing/ et edboGs g‘iab}dﬁetthd @hysical

e neke ventil at as requjrenent. _ 104.
rf@f 'g &?“CTF fWCt‘\RHE’Fé’F‘ © Jht ha%u]e‘f' S t iPglare é?sﬁﬁm the vessel
mnmnfm@mheacmmem Salvd) Edttgad @igebdige W th the
contam nant for renoval thereof fromthe ventilation
gas. 105. A gas cabi net assenbly conprising: a vented
102gAsnen:lmldloﬁ e:ﬁucdﬁ filuid h@‘dﬁfbrﬁﬁ(ﬁ:hh)ﬁﬁ;dcﬂuﬁiee of Dsemiacatiuune nﬁmfactunng

f It t
N IR T NN T ——
ad me@n rabinep said M@&Smﬁﬁmmg:@)ndbﬂmﬂd/ehtﬁiaﬁdm@ak pﬁ@f tb discharge

vol u of net and coupled.in gas s
st s Soso it PR PRt PG pl PR3, FBRR g remove
Sscmblﬁable cﬁ)nraﬁ]ﬁgﬁtdthﬁmfroﬁlead:l digchuinigi deabbanvaabitibn gﬁsh&om the gas

Ty By SO T apooh e Frniep BT ity i Blhaut seraber o

cMem%ndmmdmmMgﬁmluﬁe obcirtadber di sposed in the
interior volume of the vented gas cabinet, arranged to
' remove scrubbabl e contam nant fromthe ventilation
103.gEt® npthodrof tlaindlaﬂcﬁmhge:oaﬁ)ﬁtﬂ@revimutatﬂa@ﬂlb scruighed véntidation pes to the
hi Vi a th ventllatlon as outlet.
%grgédeg% f ga%g gg% ¥ uic?llél? ke; adse tmno%‘as R (' TgS wher ein
the point-of-use scrubber conprises a 29 ti
104, Gﬁl% 'Heﬁfc))ﬁ %%ﬁun{ 'Rﬂ' WhLif &4 Ec\ﬁﬁ)b tnlﬂedﬁlﬁ{]éo Q&rﬁtch%&s&gﬁ% reactive
entilation gas for reactive r €npva r eof e
) wethtthel cantaminany der. rethoval theteef fyas the abititeiongssenbl y  of
S cl aim 105, wherein the process gas source conprises a
gas storage and di spensing vessel containing a
105. gh;ggs eaiines gsspahly ¢dvanprisige:so vpnieds gasagabingt defirfieg an jqeclosed interior

REIRAGE SRd F3Fuding flow circuitry in said interior volume arranged for dispensing of

process gas from the cabinet; a process gas source disposed in the interior volume of the gas
cabinet and coupled in gas supply relationship to the flow circuitry; a ventilation gas source
arranged for feeding ventilation gas to the vented gas cabinet; a ventilation gas outlet for
discharging ventilation gas from the vented gas cabinet; and a point-of-use scrubber disposed
in the interior volume of the vented gas cabinet, arranged to remove scrubbable contaminant
from the ventilation gas prior to discharge of the ventilation gas from the vented gas cabinet

via the ventilation gas outlet.

106. The gas cabinet assembly of claim 105, wherein the point-of-use scrubber comprises a
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108. The gas cabi net assenbly of claim 107, wherein
t he physical sorbent conprises carbon. 109. The gas
cabi net assenbly of claim 107, wherein the physica
sorbent conprises activated carbon. 110. The gas

CaRinBibeRSHQIRA Yeablvetlil MnfkBRnanMRAQhe Vvéhiildi6n REORE fHct8dFemoval
conprises a gas having wutility in sem conductor

nAGeEybhE Meptilalion g25The gas cabi net assenbly of claim
110, wherein the process gas conprises a gas selected

fromthe group cqQnsisiin f arsine, phosphine, X
IOWE? c%se?f‘bg“@ﬁ oy Oﬁﬁfa%ggﬁ SRS, e REOCSSS PR (SEYER Comprises a gas

t stbrhelnidi dikpensBRrREbel Edntdind@d b gBysicR0foMent Fdvadal sofgtile affinity for the

di borane, trinethylsilane, tetranethylsilane,

W8T PHE, silane, germane, and organonetal |ic gaseous

reagents. | 30

108. The gas cabinet assembly of claim 107, wherein the physical sorbent comprises carbon.

109. The gas cabinet assembly of claim 107, wherein the physical sorbent comprises activated

carbon.

110. The gas cabinet assembly of claim 105, wherein the process gas comprises a gas having

utility in semiconductor manufacturing.

111. The gas cabinet assembly of claim 110, wherein the process gas comprises a gas selected
from the group consisting of arsine, phosphine, hydrogen selenide, hydrogen telluride,
nitrogen (trifluoride, boron triffuoride, boron trichloride, diborane, trimethylsilane,

tetramethylsilane, disiiane, silane, germane, and organometallic gaseous reagents.

- 30



