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WD 2004/ 052487 PCT/ US2003/ 037719 RECTANGULAR
PARALLELEPI PED FLU D STORAGE AND DI SPENSI NG VESSEL 5

F drhdu/oX2487HE | NVENTI ON [ 0001] The present i nveitd¥oosns7719
rel ates generally to a fluid storage and di spensi ng

apparatus including a fluid storage and di spensing
vessel having a rectangul ar parall el epi ped shape, and
to an integrated gas cabinet assenbly including such

fl ui RECTANGENA R PATRCAE KL BPPPED! FEUTDESEORAGEW ND
THE RELATED ART 10 [ ﬁgﬁ;m flurd storage
and di spensi ng apparatus have conme 1Thi{o use in

sem conductor manufacturing applications in recent
years as gas supplies for a variety of sem conductor
N EIODher at i ons. [0003] Exanpl es of such

WHC %bddll&&ﬁ {nvMeﬁ'ﬁ %Béra%p? %13 to&%e,sanh H%e%sm& agpearatus including a

out Timtation: using
i glopres and fispenging Y?ésﬁldw!tls # feptengnlprcharallelepiried shapep nd S dmi infiegrated gas

astthetlisRob B ARIndind SciCiaddicak adRpdnsHeRpsitd on of
netal -containing filnms, using a wide variety of

organonetal i c precursor reagent gases; and
mww ator (SO)
bR esBsehiail QIuﬁesYdm%@ acd &1&13@15351'& &Ppar Cfo’S] hlla\%zdo 9 inis bde! i Qhiconductor

source .reagents such as silane an oSl ane gases

[ORGEes AREPTPI My "% YouB| & &5 BERes b @d virieli of semiconductor

shodayengnd oghrgipensi ng appar at us i ncl ude the gas
source systens avail abl e under the trademarks SDS(r)

ﬁﬁ? (r) fram ATM, Inc. éDanbury CT) and 20

3 %pl&%f spﬁ:hoﬁwgiuct?rrfaanu g ppratieys 1nslgde, withqu limitation: ion

snpdinetion, tu;mg gatduy rdapisUdleh & BREW &ﬂlhbrﬁt@ | Qrsif, GRosPHiES SAH Biborane;
ﬁu gﬁ%} %051% s§§1[a ‘:%% tsl(’)l {' ece % Clﬁrfeﬂefvgl{eai of oganometalhc precursor

r?eseetoaafe&rané faéwm{ﬂaﬁfumqmrmsu@m EpPD abtkaabie devira stagturesyutilizing

§itidaR EouftBteBchid buch ARG artihBdiieGeRE f i Nity for the fluid
to be stored in and sel ectively di spensed fromthe gas

cylinder vessel. The gas cylinder vessel holds the
B8M4b ommarsidfly amailahletshriberf-baser] @fid stor@cind flisgehengsppdraunstinclude the gas

et byeki8SavaiBibe uﬁcﬂ?thé/ @a%@lﬁérks' shse %Q}%@%h%ﬂ% ff EDa.nRury, CT) and

@gpbats %%s SO hé’ IS _sorptiv retal ned
aspfEofinctt, Igr dashpany N a?“‘%ﬁ@te{l‘? Bipically igelydg @[fonventional high-
prewwee gds glindtrhesshll 4§ hepreapttls 68 aablidfhagph§dicaNadg@bent medivm, e.g., a

been use essur es
&Mééuﬂﬁ&é or CMOSP}&% %h‘%%hﬁgr? B GF ofet I@%‘ér%? Eﬁé? e 3#{”%’ for the
Rifsto e sipiad én anf sdetTelyTHwensed fm the Basmyweqo‘re@ssls (Whe sgyapglinder vessel
1Yk the debeéit dbdiint KL FHTtadBd bitthe SRR HALIORSRA %fe'v@ssel is charged with

res a ressure
B R o R Sl PR a0 0SB e P03 e iy et
IP‘FQE fhan fhe hlgleyg@ures at @licliFhéhgrasaylisibm hivie aistoti@lly Baappked/(e.g., pressures on

RARRE b1l 1¥00-3D0VBN F everl 1R &R BRAVIEI by the hazards and
safety concerns incident to the storage of high

pressure conpressed gases. Hi gh pressure gas cylinders
{0095} e reigeant highfpressure gas cylinders utilized substantial superatmospheric pressures for gas

storage, since such pressure levels permitted significant inventory of gas to be supplied from the vessel.
This substantial gas supply capacity, however, is accompanied by the hazards and safety concemns

incident to the storage of high pressure compressed gases. High pressure gas cylinders in the event of
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I WD 2004/ 052487 PCTI US2003/ 037719 cylinder rupture
or | eakage of gas froma nmal functioni ng or damaged

v MBaheael 1 nvol ve the risk of catastrophic r%Eﬁgs 3037719
of gas to the ambient atnosphere, as the pressurize

gas is rapidly discharged to the environment of the
vessel This is particularly problematic in
ﬁﬁ |cat|ons such as semnmi conductor nmanufacturing

e Of s fate mufmdioring prlappesd ﬁ?lYf’ghegh@@gve the risk of
aatah'mhghblgasé @ygisto thesmbidat dtmeBherebas@it\prds QIR Blsad ﬂaMdIy dlscharged to the

Qﬁ)&%ﬁj s%y of ?ﬁgss%er ik ?{%@%ﬁ%mﬁé lhc('? ‘asnl a\é:]%hca{lg]ns %l?clpl as sermconductor
ARTEFBERE es @amgsvsn@nlwruaezgeeasm anfi sqaelns Bases aveclsigdy toxiofas well as

eh@oRikaKly dafi-ffue BESHIIAR or SPRERY B cont R A Yirh@bhere.
i mprovenent in the safety and utility of gas supply
systens, since the gas is advantageously held on the

BP0 e e rhisitalpdsotbonirbesed pasglorapy @d Jispapsing wssgls f the above-referenced type
S4HRRd HRSRBeAI &p%&%ﬁ“ﬁ% Qb 08 unﬁt? of ag sty aystBhs, smce the gas is

s t hat "are el ow t hose

w%hqrMAseh%é £%
e ?,geta.lgg & ey e tt 5‘? @(50 W ghorgee @’ﬁ’ss]{r@ss ﬁﬁ-eglg‘ﬂ?{n@'phenc pressures of 400
toi9p tes sedhegwise at piessade that, ardvedicretbivtbdsy at wiichtghehse bentstord in high

Bredd6id S6thprER S Tindths. Vﬁéc&@m@l? af] e @t WE G I vgstsg eore,ra%'gg oPJalve head

gls egress. i nto the anbi ent environnent
e, i 1524 o ime (F BULCTGRRGHOTERRS 1 Yot e Al gaFes when the
t:dnamsda pds@n thel3@tlent Bedtif) the WESE @ heldSat b@hﬂlosphenc pressure As a result of iis

?@Ed@e%ha{a}a?t & %ﬁrﬁgn?bas% e%a? oxeagg a&d assoenS{ng 5Sd§ 15 ﬁta-respondmgly
%ﬁcm%ty Smé@ésd less cosly pantpirensuti m@ﬂynnsau@bsmmwmsmgms during
Sdnsott@ifon AiGsd, B&Sh&e Rbplidéd HPIMhRLAIR Aleh pRRNE LR @é@@ylmders
back- up safety systens during 15 transportatlon and
use, than those required by conventional high pressure
@@?ﬂ) e ssselthgdysica}fadswbl@t mised shO@Dagt aldnlispesingfystem alispensing is carried

el H)S bfcifin réﬁﬁ sb@c%‘?ﬂie ﬁ%czﬁ L&Bﬁ&g m@(ﬂ% tli$ RERShAGr volume of

pensing i s carried ectin
@%%esﬁﬂg%ﬂ ﬁesﬂg?gnglr%ﬂieﬁ E‘Ia fared pat af ﬂ“‘anésélr be nlt ?ns di um

held in the interior volune of the vessel, so that

z bgﬁsco&ﬂ?gm Y& crreliByY l# %géggu?@dlﬁ’ér&lgﬁ P%%{ﬁy 59 resglng m%%%fagc{ exteriorly

SOfptIOﬂ ca

ity ‘éﬁSSQhFiFfa‘F lowgp S g mierior gresiedn |ﬂ§ ‘fsﬁselvu ﬁléealatvely, or additionally,
desoigtivh @ay e eﬂéatemfoy hbiny 66MHE bhysibatadﬂosaeﬁtqﬂuammt 408 td Bifrupt the low

| f h at.ivel
S 5B, A A ) AR A 0 e
%Pef'ﬁlﬁémm% eamiermsunte rﬂpwmhmmﬂsmﬂmr fobmm of thei s cylinger vessel,

sb @\to n&ﬁdi:@ § bahbdnitRiol AR nREINBS Risd A sotB Qﬁ'@c@ SR $raBf of HEsorbate
ent .ne further

h d
. %S 131/1? aﬁger %%(rjs B4 §0r sgbst&qgin}t Idgyenﬂ%ﬁ §}1e H@SS‘TIIVBW through-flowing

cmhmusgh the interior volune of the gas cylinder
vessel, so as to inpose a concentration differenti al

adsqr bed s to effect mass transfer of the
{@é?]b g%egai sﬁ’ag Ve e fer-fopyentiong) highpressuse pomprsgsed gas storage and
dispdnsiag) el hetéiafue neid g physbshatiddentBacEtas Workigt dudd @ispensing systems, is,
al Bé'ngtlé? fts Me nzgcy ﬁcﬁ‘i‘é&l Q:.ﬁa SSe aB’p)h% f;rI]r}l%d 9P el Xrl olthre]n(‘:I fbtal alloy,

vesse as used or c h-"pressure
hishBrcAnswRer geck %?Wag“ew&wdleadoﬁsspléhss pryplechiocthenmeck opening, e.g., by
waRn@ ! badzing Cor the EiRk, Ar@indRiay:S oM coRREAIVR AN vaRR 264 bERScontaining 2 flow
storage and dlspenS|ng systens is,
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as denoted by its nane, a cylindrically-shaped vessel,
typically fornmed of steel or other netal alloy, 30
%%4%[%8&% upper neck opening. A valve head ﬁﬁ@%&%sww
is coupled to the neck opening, e.g., by wel & ng,
brazing, or the like, and includes a flow control
valve in a valve head bl ock containing a flow 2 WO
2004/ 052487 PCT/ US2003/037719 passage, with the
BstaEs, ity e getive Tl elsem baingglisgpsedis dhedloy massage am|selegtively openable and
plaablage danel, Hehkidisdaldt PR aRQzaNMid §6:0 88 ikior Afume of the gas

tﬁ&r$‘§9e1t° enabl e- di scharge fl ow of the reagent fluid

{f€ interior volume of the gas cylinder vessel.

[0010] The val ve head may include a hand wheel,
fwm MBHe ivﬂve\mid\@y aellied rand ﬁHeelQiu'Ebﬁfauchafvbl %ﬁfoa&r oﬂlleﬁﬁﬁdiﬁrﬂ elements

?or OQB%[ ‘I(;)rp oefr at I ﬁ% vé\b e%%%ﬂﬁ E&?eba Va%eg;/ i PI‘Z?E@% ata Xlscharge
faas:@xeredfewr@qzﬁlppee wite qiberppeeus v tduplog fow lmeamdmts,rmamfolds etc. to the
c-e@emew % gdaﬁWg’Jis' 989 ﬂo&é&nﬁ’dﬁ‘l e, 5@%&@5 fﬁg vafik Goad' dla 3G cireuiry

val ve head t0 enab gas to rom t e vessel
PPl Fetp e loa olsh e’% "aéY?d‘e‘fdl %%Wf&léi incluge addifiona] Regpages and ports
thireined g, fort fill of tHeGressd with safSedt mddiven, Ydidchf&iﬂgeﬂdie fMslled sorbent bed with
Y, 0 a S
erf?aggaéaL fof Elﬁél#(lgggf @9 QAFJséI ﬁ?ﬁg@vét: gigﬁe 59 Fﬁ'lilt 81%51%111 1{1 the vessel in
wewwt Herspt, etheang) iha yalvst hepdvaay| be dntegrated ovith ot doumied teyevdfainid dispensing,

théhitAR0 bR efratiba Sand TobiroPBdvitkd) Gs QbsirbdRr VFSRBh of tal gas storage and
out of the sorbent nmediumin the vessel in

g?pe?splgg’”?@ht thereof, etc., and the val ve head rmy be
integrated with or coupl ed to suitabl e dispensing,

DA (FRAd AGage bﬁ&&ﬁsbéﬁ@iﬁ@ip@&ht@ibf%%&z@ﬂés&rﬂ:’ed HpVAERSre il§ described in

G oAty H 20 Bl Gttt 5050 R0l ¥Eme th disurare o i i

lappﬂmmtqdﬂlemmeyrabmmmwmwed type are nore fully
described in 15 U S. Patent 5,518,528 issued to d enn
Tom and Janes V. MMnus, the disc]osure of whic
iz ?Fﬁq?‘éesi?ls HRCBYSRSPAmRIpYSip e qomppersiel pRypics] aboppppel low presu
| bloragd ynd cﬂlﬁaibﬁk syisemns \he®s ansnubd &t bd) th dhedv @iiviak RYAInGytE df the type
0 LCi [ basegd | 0

SRR T IF bR pRINS Sl P Ris IR Ampelily s, T
P@@ﬁi"?‘ﬁ @‘é%ﬁageo)f Be h?aﬁémﬁelawl,mdﬁe unaaorberwbﬂsmj Eptemyif atfrfpataly fpea number
ofapMent i onal |y used in high-pressure conpressed gas
storage and di spensi ng apparatus. This 20 persistence

of usage of the heavy netal cylinders in sorbent-based
(4913} Sved cylindrigal yesqsly thapg|beent ip use faewert00 yerfs, frrCaro generally approved by

rbRb3] anBléfies GIHEREY fof etbmgeg %&‘f’g‘f‘ﬁ hﬁ\agsgggsg of %bsas ernbQRrvessels are
S, V
“?aég’(ﬁ 5’? g‘ﬁ#’&%?’ﬁ% Pf“g?"éi i %"BE'X‘?’ oﬁ’ﬁ@@'& relatively inexpensive,

ahd widglpaxctptdnd di spensi ng of gases. These vessel s are
readily avai | abl e, being mass-produced by a nunber of

uf ers. The re relatively inexpensive 25
[‘gﬁg} le&ﬁpg/ ogl.‘e@efﬁcttcg %16 fact that since voh}/me of stor%d 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 geometrics. 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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[0014] Ancillary to these factors is the fact that
since volune of stored gas is a function of pressure,
i | vessels as a result of their mni
iO.ﬁ?jlﬁ'J’(:ziﬁ"?cuI ar) cross-sectional shape, are a%ﬂh@&ﬁﬁmsww
accommodat e el evated pressure | evel s of contained gas,
Wi th mninmum stress and deformation, relative to
other geonetries. It has therefore been conmon
pYe thp exdindrisal yessels apecthus feverdosigned| for hiph prefvare igisgliysductB@ssels have been

ﬁég@ﬁ&iﬁs % sEROPhRkaping Nurifidr! PheRah:&d Md EORSIE sl ardsbivel, Qee%ulauons have
ﬂ@% Q%ze t he |nventory of gas in the vess

3933t 6% f%@’é 78 CTI US2003/ 037719 Since the

cylindrical vessels are thus "overdesi gned” for high

RS0 GRS, b, heﬁwﬁetéﬁ%ﬁ%hél hayge hesn. Aden 1 Q&Ecgﬁﬂaa&%gmg for

saf.e Furt her here toxi¢c an azar
T8k SaPR&t Ay Q?déﬂm%eé'ﬂ%@%lﬁ%%ﬁe%\%spﬂﬁﬁﬁdﬁf i 18 g fgcognized that
sa:h eespedaciacegumerous[a0diddd defidiendibd. Als B e@eeqi@asdlRir o{?&iﬁ!ﬁgimd character,
n stan
hnd&%ﬂl?sdﬁfcf %lxd ﬁ:@%os &L fa \égon o?gt eI 1h c%her struc lt-ngtF].a dtéch vessels

g a i n sl ca Sorbent- based gas's
#a S%ﬁ?wwh%ayé thér re aségﬁbfttfetra@lmo@ rélafive to lighten wpightartigles. Further,
the ey icRakicklN@isels 81 @b vmmehpataﬂmg%mﬁghm&ﬁg &ha@%S@ﬁhg%I R Wiameter

%ﬁg P]%ﬂ Clt %ﬁérﬁl? >ﬁ 1, an&‘ ch:soaQ dy ﬁ) n%({yg u%‘,\%g rde Ea.u%%out

their fabrlcatlon of steel or other structural metals,

£0006) 'IheﬁSﬁh&eme A\Eml B ekl GRdRE arVRk B an@rﬁq%rg\f@ \Eﬁe%ﬁ% for physical

tra Spor t. relative to ligh
%ﬁgféﬁe P?ﬁﬁ%gﬁvv cylindrical vessels are

of vertlcally upstandlng el ongate form having a
QMRWﬁTmNﬁ%N atio that is generally>> 1,
us are unwi el dy to nove, install and
AL g ovsaspect ﬁ}amfnﬂ%@iaﬁs tosa fiidpterpgsrand disnenmingabparatuy, comprising a
e slorhge ahd)Gispafising fvesel m@mm%téﬂaspmmdwﬁb?&kﬁg iGiof Wiume contains a

@J}y?all Q&Lrbgg%f@gé%em base(}t‘ﬂ@ o Ol‘({’:l 8‘ %ileb (r11 ?s c?egorbable for

‘a@a@@s fromitke Vepsoleandiaglispensing bssgnblyocoapléd to |t11§b vessd fargiispenaitly desorbed
Alii® P& e RebsRRRBAL S HiC Qe 123d BeRing bersdl hle %c&&ﬁﬁa@ 9 allelepiped
Pnd dlspenS|ng vessel having an’interior vol

rein the interior volunme contains a phyS|ca
adsor bent sorptively retaining a fluid thereon and

(ba18MABKthe Bspbda 6 el ibbieRtioh Sl £ J3AG] Bet bQLnibnd bﬁx@ﬁ %
y coupled to

fromthe vessel, and a di spensing assentl

- the vessel for dlspen3|ng desorbed fluid fromthe

vesselgs coliinst dafining imeenflbagil thtesibionBge aaniachdingMew ireiiry in said interior
VRS Sthan eﬁf&fdlsﬁeﬁﬁﬁg%géélﬁ%?:tﬁ%%e .elgepiped form 20

[ 0018] ot her aspect the i rdvention relates to a
gas cabi net assenbly, conprising: a gas cabi net

def i migmgsomne disobed S thei ititeridk iv6llime/ 6f tﬂﬂ@as&ﬂﬁndt agd Hﬂblﬂﬂm gas supply
rélLtB)ﬂ\éh% th q:ﬁé' ﬂoﬁvycaﬂg@n? %hgre{nrgaﬁ | ogourcv gomg)rtgeaes 21¥ [egsg %ne ﬂulrg étorage and

|spe Sln? rom sour
dippesing wegsel af resieneylp @rqﬂdﬁplmélfmeasﬁ seich uigy a@raefamdn@tpexamd vessel

cC0Alfihee 6l phﬁxc@aﬁso%éﬂpio)buvely retaining said gas thereon, and a dispensing assembly
coupled to said fluid storage and dispensing vessel for dispensing said gas from the vessel for flow to
said flow circuitry.
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relationship to the flowcircuitry, wherein said gas
source conprises at |east one fluid storage and 25

Qkﬁﬁ@nébggfvessel of rectangul ar paralleleplpggT&@&ﬁ&mwng

each sai | uid storage and di spensi ng vesse
contai ning a physical adsorbent sorptively retaining
said gas thereon, and a di spensing assenbly coupl ed

t& aid fluid storage and di spensi ng vessel for
d "é%‘eﬁsf}“ﬁ@f Spgohoffhs myenden welatss (peaswehodiad redpdingfootprint 9B ges cabinet

fabsembly eonmpiibityf ¥ gascalbihbt 20RAAIDD 2 48 lsombel InbIRBAOR/ 1037 dnd Qas storage and

[ngE%ingog \'/%]gsep&m- ‘g ng 3 pges?ctl a%fome;rl]tosf)rp gn Eg‘tlalglg% ;sqell!%?z}seﬂ?ereton, said method
&eeBirBE Jroviding pdck pﬁ gpidoat g@s op@ s metigc o tdispenbing) veasel S vessel with 2

QUL GEr pRGbiAHASAl | east one gas storage and
di spensi ng vessel containing a physical adsorbent

sorptively retaining said gas thereon, said nethod
EWRPr A stilkfprthor aspeictiif [ﬂg ivamtion efates tiadnedibd bﬂaﬁhg ﬂﬂﬁlsﬂaaﬁng a gas at low

pleRu@JQnpAn | 'f&B@Jﬁﬁ% ngeysglsﬁa‘?rjn re%é@ér]s;?%ﬂl\éfteglﬁ aform disposing a

rect par al |

P‘E?’F‘Pﬂé%"‘g?b’éébﬁ Vel Pﬁ@lguswx?@ﬁ tiﬁﬁaw fprespid gassehpuging saidbgakio daidfessel for
gctsmpiucmgm aaidlpl?zmsap) edssibag: s@alﬂ@lé‘alda\tess%lﬂi\ﬁ/th dVale ﬁél{d%{mtamm an actuatable

aV|n a rectangul ar
p ara Fd él:}cﬁ% the j}tﬂ? (1)0%?”%&88[?311? g Eﬁﬁy C 5? tg digla? 8]?.‘“ an exterior
P TRIEREntnE §1§ éfss%a\woﬂgngstm qatsquvpé g@fﬁomﬂlt phyfical adsarbeht, gasgctuating the
mhara@e Velve SrthélvaBR heddOto Bl Gas\i@R IR vedsQlind tﬁqﬁ'@rtﬂkta{cﬂgﬁ%rbalve for gas
% hyS|caI adsorbent; sealing said vesse

head containing an actuatable 10 valve, to
enclose t he physical adsorbent and adsorbed gas, and

josa| 311 ﬁloﬂlatnﬁpefcf S iMRnIRY réidsQl 2 GRMWLE B &R Qltlldtgﬂ.\%en on an exhaust
hed gas, fron1tﬁ sical

desor t he adso
¢ ‘g‘g%r hEToRde ’g{”ﬁ%‘? g ity sontisipg,p W@lte@aa%a ingt hugugh which
weaflation igesard flowed nl wag@soffmmmstcbimeu asig Gletham dmﬁﬂﬂ’sﬁgl @bhtacting said

Jeﬁ'tﬂat@ﬁ tgﬁé%p!o%ls‘éﬂééechergo? Fod 3R %jag{:a%{ﬂgtn\% nagsc:rl.{bgl %’%1"8? in the gas

ot her aspect, I nventi on O a ne

dP Ffgor9 iﬁf“BbaB'E‘r Fa’éﬁmﬁﬁt therefiop andodischat@ingseerublbed eventitafioragas from
theegws cabinellohepdby reed Liifr&féﬁﬂlhédt Bﬂdﬁc%%eh M&ﬁlaﬁ&ﬁ@ﬁ b§ bdMexBhust scrubber of
ﬁﬁﬁﬁﬂ‘ Sﬁﬁk ég# %E“W%' ventilation gas iIs
owed 1 n operatl d% % cabi net, said nethod
conprising contacting sald ventilation gas prior to

[ohi28]c Wetrag@hek E@Eo@ 6ff thed ilﬁ&ﬂlﬁnh@at% a a'ib,hlﬁ'}ﬁ:t asWnIbnr Bmprising: a vented gas
i.het, to renpve

e
cgl%ieﬁ E«%ﬂa i ? & ggcrll(%sggnfnﬁeg V(letﬁlg aafl ruB: ing rﬁlaw dﬁ“%‘&‘ﬁé fngﬁaﬁlgmtenor volume
agensefofodispensing iof pro¢eeangag from fhe ouhinet; h progas ga@ a@jrﬁeﬁsposed in the interior

v 11 wcx}cm . ilation
nggé ISt gﬁﬁ&gmétgﬁadu%{lﬁ@tlggz@ts é)?lfy ?Aﬁ%{%&@ I fSI(\é/ Ennclon Ivgu iJation gas
Lﬁ‘%‘@?@ ¥ rf?;f‘yilfl%.e’ﬁi} Hlafign pag 1o i vantediges [cgtmn]a Yastilatoncaah ewtlet for

- disdpeing vefilatiénegak Iﬁ\tﬁl’ﬂid ehted gls aﬁlﬁﬁzt taftl Rp@RSL-GRALHIRer disposed in the

n cabi net definin
uﬁe?ﬁie %ﬂé@ f&gfgg H:rgérd cgbme? F‘%%’l glloﬁ: Scfy %ﬂkf ?opmn%t %om the
v?nlt Iagcarl &3S PUioF @rq1%]?arg¢d)|f g]ﬁgentﬂatlon gas from the vented gas cabinet via the ventilation

gas outlet.

[0023] Other aspects, features and embodiments of the present invention will be more fully apparent

from the ensuing disclosure and appended claims,
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arranged for dispensing of process gas fromthe

cabi net; a process gas source disposed in the interior

Wmﬁﬁj st he gas cabinet and coupled in gas %%QHJS¥003/037719
re atlon iptothe flowcircuitry; a ventilation

25 source arranged for feeding ventilation gas to the

vented gas cabinet; a ventilation gas outlet for

di scharging ventilation gas fromthe vented gas
M@B&Eﬂﬁmﬁém&rﬁubber di sposed in the

i[OWR2Er Figire YQ b FBrsebtive hﬁwV@mtﬁc@angﬁé p‘ﬁﬁﬁgléﬂﬁxtsd & fsf’af&@é?&dtd%pensmg
remye rg tjbgablbe .cont ventilatron

gas prrore s ?ﬁ%@ﬂﬁ?‘ﬁg efpr‘?sﬂ’émveélﬁ?‘ﬁ’w ?Q}?F"@Jé{g“’lﬂ?eﬁ?ﬁnt he
vented gas cabinet via the ventilation gas outlet. 30

[[@Qﬁ bighd PeY 2 ?&Qﬁ%&g mﬁv%%%&@aﬁg@ﬂ %m@ﬁ%ﬁfijﬂhd‘rﬁﬂ& §to@% e dnfd Qlispensing

ﬁent I nvent.l on be nore . Pﬁf
t"ﬁsée B edirnyg a&qﬂ?&m@w@ﬂtaﬁ&a Iﬁ‘iﬁﬁ%iﬁ‘a@&% ﬁ%angﬂs‘ymal‘fe connection.
2004/ 052487 PCT/ US2003/ 037719 { BRI EF DESCRI PTI ON OF

T CRANY 353 0841 BV 2o o PEASBAEL AR b6t iensin
Ctangu ar ara Ipe
el o g %é%%ﬁuf%%éemﬁ@ﬂﬂﬁef%ﬁ@u@ﬁbwmfem of the

present invention, with a pipe valve connection.

[de2H 5élguFé A5 ?chéndté regreéé FERRGEL da éaé’ %blécl:t %s"é’e&%‘ %cor9° ! t%‘Q %n'h T aspect of
aral | el epi ped tora el
E'Edwlmc’h giaties %‘FR?qu}éi‘méhbaﬁ Uiy oﬁxectmelaqop@@elmlped Tuid storage and

tispessirigiversels astokdinpfto thk aRgdod. ype val ve connecti on.
[0026] Figure 3 is a front elevation view of a
rectangul ar parall el epiped fluid storage and

dlspen3|no vessel of the type shomn in Flgure 2,
showi RETAILED DESCRIPATON:OF FHEINVIFREHON, ANIOPREFERRED

Figure 4 is a schen@ﬂiﬁ_ﬂﬂﬁﬂﬂiﬁﬂﬂﬂﬂﬂﬁ@_of a gas
cabi net assenbly according to a Al Cher aspect of the
i nventi on, having di sposed therein a multiplicity of

ﬁﬁi FHIeh iR 1% ?&'09319 Jlsc?very rﬁ%@ﬂ??%ﬁ)é{i‘f%ased flnid storape

ens ng vess S accor
TEPREYS DESTR P @fa@afwwmmﬁﬂ GheragAND dRREIFRRRER] baving 2

ﬂtﬁ%'ﬁfﬁ[&pﬂé&@ﬁ@:m%nl Qﬁlzﬁ}png-@ afd’ lﬁﬁﬁ{é&ed Wﬁ@g&s% rEg%rds the
b sed o dlscover %a&ﬁgmgﬂ%5|cal adsor bent - based
5

g gle desorpti ?ﬂ densify, achi ﬁ;@?le i the physical sorbent
lﬁ@iblrri ilemltee\ctsseit puldi thg utgn}aoffﬂmﬁuiﬂ s:tregelalgﬁ ch?mIdsmégd@m&i ddgprising such
A et RN P21 Lnexpent o

advant ages as regards the nature and extent of the
i 1°L] o) BptWaw rof prokgesisl, tot daplarpinkiiMbe Gentifaid aahh:agea F hefredtangular
?@Jrﬁﬁ%& b«%& mrﬁg bilni R sltorlla te(rjlille]d dlesﬁe%se% aara]ratus fg’ the present

utl||t¥ | urd storage an ppar at u
I%Va?fﬁf"l W"Hbl 0g fgitipl CUZSdWQIS@Peaf fgbe bighly @WYM@E@PS to employ a TECtEHEUIﬂl‘
parltltpped dohfofh@utiOPRE @ptySlekSadsorbent-based fluid storage and dispensing system, since:

(i) a rectangular parallelepiped vessel has six faces, and twelve weld-lines required for fabrication if

each face of the vessel is a separate piece (by contrast, a cylindrical vessel may be formed without
seams from fubular rolled steel stock); (ii) consistent with (i), the fabrication cost of a rectangular
conformation vessel would be expected to be substantially higher than for a corresponding cylindrical
vessel; (i) a rectengular parallelepiped conformation involves “sharp” comers at the juncture of

adjacent perpendjcularly oriented walls that offer the potential of forming voids at the line of Junchure,
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[0029] By way of background to explanation of the

unantici pated advantages of the rectangul ar

RS fok/6d268 ped conformation vessel in the flu'?Tnmmmymn7w
storage and di spensi ng apparatus of the presen

invention, it would on initial consideration appear to

be hi ghly di sadvant ageous to enpl oy a rectangul ar

par al | el epi ped. conformation for a

PR dif CRe Sphurrid #0h Seeek” raptiistithe Fomagelatiindo  kassemutinggylindrical
Sy@ileayessd (itfich i Bee(df bucl chiridd, anDMbtan 1sﬂﬁ:§1ﬁhﬂuﬁi SRk Eé@ﬁimal area shape
%ﬁ&lﬁ?éﬂ%ﬂ?ﬁlﬂ%lﬁli(oif p ?s?csal sgl%ﬁnq ]n'tg%\geldve WF? ““?fev§ g]le F @q gesses and (iv} the

cat1on ‘i
dupEetipn of Plopemendisylacils witlstne awttoyprodudesiagaint thaess sekeptitiiyto rupture
B¢ po@tirdBGrordé dild et therR 3B vE fogmbetaxﬂfgééh é}ﬂmﬂu‘ﬁ!&llvgsgel st eel
stock); (ii) consi stent W th (i), the fabrication cost
of a rectangular conformation vessel mould be
48038 cArplicanthabdiscovepd! Immtvieq khbtythdreqpingularbirsilepipdd canformation results in a

| GRkd SRR MGk 1Y Itlblﬂg bh& sorbé[n‘?ﬁectﬁ%:%ong l\djelc%]nt fle Ee%g; zﬂ%lilnteriecnon of

ralle ed con or mat 1 on
?‘ﬁae“‘}‘ﬁ’ ﬁi‘ at jpthes shan heingafipdvgpipgs csieh le‘mrémsy serrbpré hedereigions are in

Vel ddemtifrats B hight gisitbwaidenintadaih®bys o ibrgiaMRiossd Stundds@bed gas

dﬂ&%oglfoﬂhg;}:ﬁ%gi}%eof%%wgegt%él 0.5 O 2487

PCT/USZOOS erein the sorbent bed woul d not
"pack" against the coner, relative to a correspondi ng
(0931 rRtirthet,a precigBo By fi€ SyRldriéalVhiesBl isS af mBGmEL cﬁidﬁiﬂcnonal area

go‘ﬂfoﬂ%ﬁ% Iv?@ﬁanshlgﬁ T?glrc@.ﬁe%n%gl xtg%tj rr%cr OSS ECt :a.gnal tﬁe amount of

??&ie@;trthaﬁﬁs “Brepeatedle to thy ‘@%lﬂb‘ihﬂ dindzioad V@ﬁﬂl tS hr@-xmm@ elopsidezimgihe converse,

thé yoriphdie exténd bl R&H i %oﬁlﬁs Elé’\ﬂ]aﬁ’éi‘lf R PE drhnpled %&J}é—sé%&nhs much
n an the foqg@qs j_oi.nt %BFIS suscept.i bl e

reglaggiiary R SPPoR i feg edndrise e, e rectangule

maeqlld@nlmé condorigatiog @anbaewsﬁlesdxggherndlume agresy ef&e from [ﬂ&GBa@él than from a

a%ﬁﬁﬂpblﬁﬁu?r pit; shabcyithd hﬂ\(f@srsﬁ dbe @511 su%gc%tbogn%%élﬂ%e sorbent bed is non-

rectan ar parallelepip COﬂ ormation res

 Rffenching iR Gorach, a‘@é]éefwavepqr@géiymogqﬂf|ﬂyn &a&@@@gubom@manmﬂassel at

theeg)ited RBrghe poibe Eﬁrbehthﬁd ﬁlﬁﬂﬂﬁre?%] mtﬂ{btﬁ:ﬁluﬁh@i $@6l.i ana fRfult, the desorbed
a er
FRGEOTH s S e R el Brouet ety gpe sorbet

%ﬂd@mthﬁn desqibed gaslindhetinteivopestioasofificgdrbent pgds f | ow
conductance pat hways for interstitial .desorbed or

e 0t t of the hu of .
A3 BB e A8 neutk st corleefipaton fa iy ui ol pgbent
acryfrnphfm ifera) of\actyEreds dusdomd fir nxampmm copesligdd.8.i pawat| applicstian of I. D.
GERhR FRUIRR Sopgh Nnd mapsusag Byl Gt ﬁalfoﬁmca ﬁeat ﬁékhrb ¢ filed

circu ribing wall area hé anount o Sorb
PRt hs 5 i Bt PR s it e is i o
unignyendileviclizd foGonis icoemdinigction & enthRiSEfinelyl dhaded Srinp BRA Ak beads,
p%@l&néraﬁfes gglﬁts\’@d lmetljﬂéa%vhnﬁ) Ha g%ergir%utﬁ 2%5;1(1: & tfo % Exﬁ %?xﬂpé-iz;ing a

sor bent I n’ cross-section rea
opiphaiy of) F“&P bepdt apctidesegranyles rellstf ep.natusoin therm frm of praltiple finely
di_v}dled plﬁ}ﬂld:at &dsorbich S @thents Tﬂﬂeﬁvoﬁcﬁ%luﬁﬁ GEHhA hetivd kbt i€ %Bjopﬁﬁlt interstitial,

G b Dl RSy LML VO S Bl

S‘@?ﬁ“‘ nadicles By opritasiein 2 nbadldmsfemt, the void vdlus nf fte eaivl eoutiedli iig) form of
pbrbfty 5206 R thd Bferkt $nald and voids that may have been formed in the bulk serbent body
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adsorbing in character, and there is proportionally

nmore of it in the rectangular confornmation vessel, at
mar gi ns of the sorbent bed, than th I«Sanl

ﬁw‘?@ﬁ?ﬁsgrl cal vessel. As a result, the deso?g%@ijsg%wsmg

gas at the wall regions is |ess readsorbed subsequent

toits initial desorptive release fromthe sorbent

nmedi um t han desorbcd gas in the interior portions of

g dpproeppingbed. [ 0032] Further, the rectangul ar

par al | el epi ped conformati on has partlcular ut|I|ty for

ithic f
i 355 B TBIAAAINS, g 0
slogsil imdesio Yﬂlprr@fan@ havidg a p@hiorwhich ¢ @uiflaira gaGdispeBingrassgeblg e sclective

DssRen st JAgrey 8l ebkaM il rg@a‘ﬂg.{ldr EH%IGM&GI’%%%SQ@BEM medium in a

fi.l d 25 concu rentgx used in suc
R LR Senghibiorm et °"W§S£‘1§4‘=’F’H&?Paflﬁef"fssa%‘@ﬁftewf@fﬁ ip g desired
Awengty, thahpiovides gord dedoqutive teledse of gas mdei desceyioh caditias) H bio@ides good

'ivarkExQ Qéb@%'vﬁﬂ%m{ HeBXE béﬁaﬁ r\ﬂ ed %@ghf 8{'31q%f ﬁ%&ﬁﬁoﬁso&%%agf adsorbed gas),

particles; gran

Bt s Wpa@?wﬁfcfe@ﬂweﬁ?ﬁméfmr B9 g9 e?mtare% efhas Iviees messie 1amamtamd
athetintgior edlinye of the SesehdubifPesiage BAgak therki@S, granul es,

pellets, etc. Thus, in the bed formof nultiple finely

di vi ded physi cal adsorbent el enments, the void vol une

19934 (e glyeica] @dsorpmh et thareforp be imaj divideg o, ¢.gutie fas tformi of beads, pellets,

ﬁﬁgs,(}ﬂatdldﬁi; Rbleth 3 krdfidaextridites; RARAGT &ibic sN@Es}’inSl%d &%ﬁghil}g'egular or

P B 83 o 0508 e RO e TSR o

thh interierivdlumpe bf fhereatdnertldy parsiblepipel venel bahittilized therinfferhobding the gas to be

RREOS bldbelbdRldly Aiphiked i 1k va@EPENt material and voids

that may have béen forned in the bul k sorbent body 7

WD 2004/ 052487 PCT[ US2003/ 037719 during its

0935 8bsphygical 3G BB} wiken pomideddmivoll divigedt fornt iferilizedde e fonh of a mass of

ﬁl&l ﬁltrrﬁsas b Qedaof Ecﬁ%ﬁ%ﬁh@ ﬁh@s@[e%k %u@]!l cﬁ&hé&gﬁiﬁx g&f’]% readll de ermined for

definin cl.osed i nterior volune and having
3 vepRRRe ?Peh%wf g inyeniians bespdgarrss fﬁgsfarﬁ@wws wéaaaclﬂng factors
fothe@tticnla shaedsdivided Gem @Hat ig @tpldyedmiielessatessel . The
rectangul ar parall el epi ped vessel contains sorbent
nediumin a 5 suitable form e.g., in a formthat
VIRV ﬁ&%ﬂ“g‘?}ﬁﬂﬁlﬁd}hﬁf’@l adzpphetimpay be gy @ menofitbic ey eamprisitachipcls bricks,
bgalss dr BinflarieGis roeﬁe ad%bi‘&ﬁht intirial hitate (P Qi EHRRIARRE with the rectangular

as under eso tlon C
REAOU A Veock £ 683 bor S o S S B O0R ) et B Hrumiee referably
Igse fhary 2@ 1of e decrete mpghﬂm:mm Imfa fd:e!lg:oplpferrdlasm:t, the ivbsked kdnyains no

nﬂﬁegtﬂa[nkﬁdchgﬁs%)ete moﬁ’cﬂﬁnot a!B;@ies RAR nfdR p@é?é}éib‘i’;ﬂ{o' n?o%@thél%tﬂ) blol Gtictes, and

aff| é/tf‘ gas of Interest so
%"BFFB‘I SRS FeEle PGS nhmcéraid@rbev@walﬁe of the
vessel during storage of gas therein. 10 100341 The

[ﬂﬁ?]s 'Tﬁ@mlumﬁ') R rap:ﬁﬁfs o{eﬂlgyee %%&%&{n?ul??aﬂaﬁkla ﬁ)gi %Lsgl%govfdgé)rg sorbent

the form

“BF @%‘?@f‘@% Hdba eortnt i quvwac# rncfap famt ?fmeméﬁs monglifi Arisles) that is

pefibly caifores in siED kititapg &Dﬂ@ﬁlfeh&a?iuﬂle Bftﬁweéi‘ﬁngﬂﬁr paralleiep1ped vessel,
ny r form

o Bl AT R B Bt a1 il el or e

reRiT pFallep et prfashidn mmfapmpm:avavao @lpiup5a of the interior

volesSTlsuchRebsgit i 1 i zed therein for holding the gas to be
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stored in and selectively dispensed fromsuch vessel.
15 [00351 The physical adsorbent when provided in such

(,q gszfugrmls utilized in the formof a nmas
suc% ?orns as a bed of sorbent nedium The s?gghm'myu”Tw

such d|V|ded forms may be readily determned for a

gi ven end use application of the invention, based on

mass transfer considerations and packi ng factors for

{0881 oK providesd imp stegtrepanlliteip formidles serbentymedin miysforsnghl pospesd bé formed in

tsifiﬁn‘ﬂﬁﬁr&ﬁﬁl e.gl, Qpﬁ)ﬁ']lysﬁlof A didhit ¥Gih Yhat it REGRDYDHeRise flowable form, with
lithic form conprising

g bgerg }]ingﬂeéi p“"ré?)mﬂi@(ﬂsé’gsaﬁ’? indheFerselr forms of the

adsorbent material that are of a size commensurate

Ydobd) E Eﬁrﬂa@@t;%ﬁi&le@ﬁa theﬁ'él{nadf hﬁiuﬁﬂ 'rrf?:u&ﬂl\fceé@c?eg eaﬁ'ﬁ%f Maﬁl%{twles has a

;%ggﬁﬁ gntalns one or oer
{18 SHPeR dr4p1 -0 g e Pﬂ%{ﬁﬁ °f2*ée insfiorvgisivg S op atel, and  cross-
sestiaikl arda ithet iabétiveeh 8.3 and 005 thnek the tde@hgRr @b kdcehalnSda @€the vessel. Bach

h
bkl &kbe 1?‘%1@[?13') Ras Qorectﬁglhﬁ Pégﬁe?%Per g%q or:,]%gx?{%%lgg ?lﬁ g?}umetnc

monol 1thic a
P38 Of dhfcferiy polpmeey, thegpeerl, e gﬂele ﬁ@hmwhmq aembgswhy be laterally

alrok &)n@xﬁ:dﬁla]@l[ aghed lﬂﬁﬁﬁbé Echﬂta@t f’iﬁy&ij&a‘lt nf‘bg&ﬂﬁt? ﬁlgﬁlbelrs in the interior
monol i t hj e

Pkl e 8, el P PR Pt e Gl iy gonoiti

Herphsesie be inths §01T(1 afyghiegtndsisywithi the respetisoylbarital ingniprsdvinglieaed into

1he) inkeRi6y xfoﬁﬁﬂé]s@ﬁs tH‘dinEén@} HullHHe %dﬂ{epﬂ&lg%ér' f‘a‘clm%%)de blale, b to at least

d t i
piate R S A AR

that the sorbent nass of the nmonolithic article(s)

[00‘411]1 %@ﬁctﬁigulhﬁpﬁﬁﬂelé@{ﬂ Ql’;:petofl fhe lge@tsﬁfa é)e[hd ?gl nsitte VQJSCI 'i]ﬂﬁe gas storage

g aqgular aral | él'epi ped vessel
e rfg% fie fap matﬂﬁ” Uhe passp EIV%?B%ﬂccqsn)edsws @?e"eﬁsﬁ]t '@r mmllauon and
@Otaivobnd ez @b cshiteh sﬁbﬁ&ﬁm\mdeﬁ/ 146 i3 QEMiL BB Franufacturing facilities, with

: ed in ingle . i
TOn O%J%h aﬁQﬂ%Zfle]ﬂ%% klsellieggar naltbmetp Ehlxu Fﬁﬂﬁ%ﬁ‘? I ]s%»a}auillﬁl@gnegt in relation to
oEvepiosd cﬂt?dlfl@r‘ﬁ@ésﬂ“ﬁwh iyl vighietoff thiein citchlar oy seetion cwatey wasteld yolume in

fRoKirRity\S ihs walls afdlothY: %ﬁﬁgﬁlaf £8 'scﬂlatte 'Eél'ﬁpoheits oftht b ‘déhgleﬂﬁat are adjacent
rw se f |c the vessel 1Is

? u]I cfcé%pr%xrm&’rm ﬁ{agaﬁﬁw?ﬁwp Q‘SHS’PS“%‘( AL n the vessel.

[0039] If alternatively provided in the form of
[WhI FEHHEr, R Al Rivessé drd fehByed nﬁﬁ@é&s gbmgﬁuzﬁlﬁ %A#ééd%ﬁde -by-side

gsﬁﬂi‘ 5 length that .is between_ Q.
HraPyHte BreEhaosFete 6 rovatior SOl SERtucegapfBean st
velums an thg dudrionnithe gisasbidel) atheless rbﬁngﬂﬁrpaﬁnelep@advﬁseﬁ of the present

idveiRs cquh)@ a&ﬁ%&d@ﬁ‘ Q&Q Tﬁrs d& 'ie(i)a?l&#gg %d‘l 91@1? lacf;ﬁ%nﬁ Sd o\fvalllt sur?aces in abutting

vessel nonol 1"t
opriact ‘ﬁ'u‘Pg‘iﬁ‘Fha‘Fheb%fr'%an%WfWe@ e ﬁ\e@resm@nmqun@f filqavasted space

invibé inerdriof the gagsd@et. of the interior volume of the
vessel, wherein each of the nonolithic nenbers may be

laterall y and/or |o (?Itudl nal ly abutted in surface
10043 dbe répfpalon pyralisipived weserld intthe eesratarize rand iispending apparatus of the

itvertion ihedefoleDackiOVebipRifRdnt tREMESSBhsed '%a%aeﬁﬁlﬁﬁ ¥ GhsY. ogbxhé? relative to
.alNC esirab e. sar bent
Bl RN St €7 ot mi s Yot gy s s voomo ofthe e
c@yﬁ wﬂlethtsveswspﬁﬂm roventiers fherc tsiposibleywithrigh dylhairicaresstpir o the prior art.
TRIS i @lm 28EQGhd #MdgRency of the vessel change-outs in operation of the gas cabinet, which
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the interior volune so as to tangently abut one
anot her along their facing side surface, and to at

tially abut one another in face-to-

bgﬁ?%#FB§% their circul ar cross-section end s%%&g@é 337719

[ 0040] The rectangul ar parall el epi ped shape of the gas
storage and di spensing vessel in the gas storage 15

and di spensi ng apparatus of the present invention
eehsravingest thesoperhtional digns dat i consumst! &l dharging ButaiBisleted gas supply vessels, and

Cﬂi’fﬂieﬁbtﬁﬁ&'ﬂie chid offovil@shit @Rl %%tcabn%:'ﬁaht?s”fﬁﬁec%%%{ ﬁarzHls l%zped vessel of

|Pn cond ctor\‘ﬁgﬁl%%J cturln faci

M m 25?11“8 tfﬁ up B?eLﬂfré ? fiistsoigherepsca epaeentional qylindrical vessel
Tﬂfplg thechrephgscablostibys in dirt gasobox h&l’w&fohﬁne-lﬁll sﬁa@é SlohB1 2t 1rs. In addition,
GRIMERLHR RRL sa‘iﬂéllﬂv% Githop¥ %%iﬁ aff be s smatllgy th%l{y&%@m?g{fhe footprint

t? Ir circular cross sect reat’e Was
Of B iep ebingt gnd; th%alvt}a}"’lfgqut&wdo orofuse the entidtionheagssagnfir safety in the gas
sguet.e conponents of the gas cabinet that are adjacent
20 or in close proxinity to the gas storage and
d|s§ensin$ vessel. [0041] Further, when nmultiple

4y efg ussd bergip o {patl 6o cibinst” pad gesadsbinesty” refendo awbsures in which is

deplayerye thast Bnephek@pdhy vesdell rhe gr@ﬁmr&ﬁay to Q&mﬁ)lﬂ il ifoﬁrv cucuﬂry, including

on.of conventi on | i'ndrical vesse
g’?’ﬁ?‘%ﬁ%"é@q@\m FonTe P& 556V @e&? PRBIE Y PRpetarie lpcmtw @pvices, and
eqqlg@urgglgy b,eas{yntﬂ@etd invétrergeftsy afeledradrg uit @DAD ﬂfeﬁtb&cﬁﬁlﬁﬁdrﬁﬁﬂ)mce of
bﬁﬁﬁ%ﬁtlar%r of td 810Nk %ﬁﬂhﬁ venfY @&hﬁs?ﬂee (‘g%ﬂc fhed'o r?tehnlgs% agaust treatment

e relatlons orad) ace
VHF‘P f%ﬁ‘@%fﬂ ek e P‘tcl"ﬁﬁe is deploged @r@sheme fireatesaind xstitvelpted through
wpmmhmMHaanpmmﬁmnm$ga to mnimze the presence and
anmount of the wasted space in the interior of the gas
ﬁﬁ ﬁgt @ 042] The rectangul ar parall el pi ped vessels
SUe Slrsaﬁéﬁ%ﬁﬂwﬁl%sp@%berﬁgmapmtm of pfentidpaductor process
fovlyseeitas @gastbbbemetf ioni inphe@fid ViRl gni fi cant reduction of
unused space within the gas cabinet, relative to
@GY t|onal cylindrical vessels. As a result, nore
@ eaglastize; 3% becpripnged frkoldingtasnigle gas sunpbrmesself orutrmygaa-ranged for

I@Imgah) gyt of wskdly, &.R£2 Uﬁﬁ&&ﬁo‘é@ ﬂ;fssefs hﬁlﬁfcﬁve%htthé}rbetd ed 1 prowde a
pri

h. t.h d [ f th
555 B Y 0 e B ol S
TRARBFfas OVithsa bqq:k—glp #eserl irpthe elfclasire tegalicic b ifla@ teircudli € hw;t&ed upon
dWi):iﬁﬁ) BAORLASH 2 Rierbitly 32 QP30 Aad 19 éuxfab’iE &)m!;%?ag&lg ol ponentry

g ailonal time that .iis_consungd Iin C
pf’“ IR assﬁfﬁﬂ‘l’ g dnlned o migpproceyspircpMpfict d totpperate the
OG@quamGESSde pdeprmaibedt thie, @%mﬁ@b&:ﬁ@twhfcﬁ%é brt Hore Hdfitored process

chfifon ed&&m%&{g& ed% vessel of Figure 1

accomo es a vo space of 3.62 liters
wher eas a conventional cylindrical vessel taking the

[60d¢TeThiehySingaldr dafailéldpipad véskel il @ie %ﬁcﬁs %S}Qﬁhﬁ of the mventlon can be

TS L R i ol o oo
stk Tgeemﬁa dney Svef| aperuitable meeisludingdteel] stnldsheeed, @mmﬁmmmopper brass,
bmﬁzel da eth@aﬁetdlsaﬁ et anand Aﬁt&ﬁat@élj; fﬂ{e%sél %ﬂg be ﬁgne'ﬁ %g Qmﬁarlfecﬁmques

aﬁ |Iat|onl cesg %ﬁ or sa
cabr ne qfﬁo4%]“ O r BFlh) m@ﬁ& F%*ﬁ%“@ﬁsdEaﬁmnembmmm
mﬁﬁtﬁng@Péarlefamthr plisses@hd pitrtons nEti0s bHdeSmbditéMAbtERhIsl 1Bving suitable

character as a material of construction for the gas storage and dispensing vessel, e.g., with sufficiently

10
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depl oyed at | east one gas supply vessel. The encl osure
may be equipped with flow circuitry, including 10

R¥PidiPes2i@ni fol di ng, valving, mass flow cont r%'cbﬁ{s%n&smsww
pressure and tenperature nonitoring devices, e

encl osure may be ventilated, involving flow of clean
dry air (CDA) therethrough fronra source of sane
exterior_to the enclosure, with the vented exhaust

B@Wﬁﬁmﬁ*@Uﬁaﬁﬁﬂﬁ%Wﬁ%ﬂ%%@@@meﬁﬁwusﬂﬂtreatnent syst em
for the facility in which the enclosure i s depl oyed,

%04?]01?@‘)%@% Mta% f?ngl‘ca%&%ﬁ% or!r gtugaacg re 0‘:0%5?? t?“%rce of the vessel, to

encli osure as a C

&tvich s yplee hepd srp’éer Cflﬁpeﬂslaspﬁsqn@mqamb@omwn Ivak-Gehc foshiro ety suitable
rbaming(& se&hxfg&éﬂhﬁi@r&g h&ﬁ!tr%fenﬂﬁ Ypfopiate Fo%g 98 r&%te@rﬁl ot 1t 3ssel and the

on .s tﬁt em
Sl P, e KL PR st G G Patl oo open port i
s jopiing ofgbswdlve Ipad iot thermgssdieor dlier aGEthaf 06 forl@l St @si@ftion of the
%{oﬁcﬁ%l@lfomi/ @ﬁ&es]ox%ent Encg to :?ugchﬂlgnt 3 @1@ ﬁﬂ? &%161\’12&%2 lgtf'rte@e monolithic sorbent

8?$?§#§ﬁ§g§§§sWﬁﬂﬂmmﬂﬁﬁgP%ethe vessel(s) may be

coupled with flow circuitry in any suitable 20 nmanner,

@)0@] OIYME tlrp:taﬁedbiﬁ% YselY %Ssgllh%ﬂt gueﬁ'nﬁ lgarylrgbe 0{}5 ga}sse%t & &?@rﬁ%& in other

]\J/l\r,] L@UIII‘ IS swmtc upon
&a’éwr F‘li ASDY WGFVG%PI%W%W%W&WY%EM jgther method. The
Frpipaiet o is Rlrged ¢ O WkseDIriof® rmﬂ ReMhg, Ynd thdWebBEIERENESHERing may be

2%6%? ot ﬁ#&e@y&%’%&%ﬂ& }ng%a edldsuf st?pawpger%]ﬁrgrgg 6%§1§??teééﬁ,‘1eat of sorption,

vessel for a predeternrned tlne or a time during
10049 I Tho Bierged vaiiRl ﬁcﬂl@ﬁhl&cp E.80byUl RS §t5the e ivke ] QD@ erkadied e charged

LI_
%@ﬁ%&ﬁﬁghgzggng %%8&®§g§eﬁ’ ﬁlg%égéas gupply

apparatus of the invention can be fabricated in any

posol a@feﬁmﬁﬂﬁkﬂ Wthe @'ﬂ\ﬁn S, ﬁ?uré’\@ bl ﬂ@g;péaflve a%%ﬁ%la? ﬁ'améleplped

ﬁg&rudatl g of .th metal”  stock

i St e Boreretia el accor e e it o e v dgnien, with
Bipecwelvg canhegtinnrvaivg head [Homd hanbiesidsyeldedin ‘ﬂféZ@ fada of 18& Ve8], The vessel 10
itk E‘@Llﬁc Qﬁbogﬁl%@cl e@¥fih 2 ﬁik‘eﬁ G0 éﬂv choné‘:{u tion ettav e %lgaren% ss-section

e formed by simlar tec

ng the veiti¢a deeindsa, BHLAT g, vessel Thaoie plifey, vetselor0. 198 nch higk carbon
seElc an,d thier iteriop ObLyREHTitt veddel BB 2 lited). SThe BBAIBIM4Grd B inK 1ol kiSck, formed

i8h A3 3R5: A0 YIdVERNA dIRLELERLS,, A0d Cagos te

mat er i al s havi ng Sul tabi a material of
construction for the gas storage and di spensi ng

{0&5$]/S The dé@e@}ng \éﬂMetloh h8 pipd vabik &ﬁhécﬂon vilde M%% r?pig PR Bdgaged with the
‘Psgrllitlg ? aolQ/% fc‘)Du Ebé%ag c?{n%c;ﬁl [Fe@l {éqaé XTWZ{G/ T“wag‘g’& gwraher of ports,

€8s single Ica‘bflalye licadsy duglgion walvei heduls a-ppm vilvedieads, efcace t her eof
e.g., at a top face of the vessel, to k which the

d or other dispensing assemhly can be joined
R2) EinS 355 Ripeieaip ot @ agcumgyargaelelisines S ftrt eigh dspensing

vesd | hOnagcqrmm g emisidimattedfi thd sreapprne@nmatwﬁmt@ﬂﬁdge type valve

 cOREEibd 1 {raﬁ:ve NE9BA @1'1& faids I'I"? w¥1 e?ﬁc?{he %gﬂ‘i% %Dﬁa@a&'ﬂﬁﬂe rﬁr 76 head of

neans. he vessel arti CU
F%xie B élm'efqrﬁhg“efﬁﬁorfr fats gcry@ﬁ.n Erglprg ng haying a flange type connectron in the Figure

2 embodiment, as opposed to the pipe type connection shown in Figure 1. The flange comnection
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to joining of the valve head to the vessel, or the
vessel may be fornmed with installation of the

formof the sorbent prior to attac
?ﬁgﬂ¥¥%gkﬁmall menber, or the nonolithic sorbggﬁﬁkggéuﬂTw
be formed in situ as preV|oust descri bed. [0048] Once
installed in the vessel, the sorbent nedium may be
degassed, or pretreated in other 10 manner, such as
E@OVTHHJGFIE!HF 2 poupaitese fltnge meretes with anakring gfoceha s Lo ety Pface of the
G¥sdiimg, or other nethod. The sorbate gas is charged
to the vessel prior to final sealing, and the vesse
during such charging my be cooled or otherw se
{083 InElel gps stemgeged dissosiiy vaselbin th aybodinsnes aﬂﬁgugab n@nd 2 Bave interior
G}blﬁﬁésﬂﬁf{t @oﬂtzﬁﬁpﬂ}ﬁé’aﬁ atﬁ(‘;rbe?ipﬁl%dn? Ebrptw%lp Qﬁla%]m &tg %%]sgcﬁ con, with the

ﬁ then | s seal ed osur e O
eg"f‘S IS e liateh thovali aheg’e@mu@a@%r@ﬁlg |Bpwi gtsy when such
cmmtﬂyes @bmedsith thealvs had ﬁiﬂdhe valve fil tRORIvE Reald @pend&to permit desorption

%P&E%Qﬁ%@%@s an“tlISdLJclga%go jthe esor ate %Frhé)mr éxo L hgddr avﬁorvllgcsxr’cuitry and

ers
6%ifrnaﬂrqaw|gém°s@almgfprqg¢sa ?tﬂcﬁplﬁgte ety & deserhesi g the steht merial for

aﬁdh?f'géiﬁ'ﬁ@ the Qesﬁglﬁ ?ﬁﬂﬂdﬁﬁ% gfwogrﬂl@ fdd 'é%%fétlprésﬁfé%gdiaﬂﬁl desorption,
V | V
e el Beco s Y Thacepgon Butenipeiad dpomas  The

vessel 10 in a specific enbodinent is fornmed with a

Wo4) erhe %Bﬁﬁheaﬂﬁéab-c&@ﬁlﬁﬁgr P#6ckds Ay B QY hﬂ}&u@abi%g% F a semlconductor
longitu na

Cross-section t he vertlca

o “? BIRELELET “@ﬁ’@“‘%mf@ leg pt WPesewg@éffmr&faéume@wP%asﬁs include,
witliouk limitatibr rio Gudantdn, depmg Hi)hmethcmh eitien Fhai nUiRRlaRY clieffoal vapor
ABSHBh, reaéméi&%mklh% sﬁo%oreszmﬁsda@& %% ek @re V4 inch rod

stock, forned ape s and wel ded at the
respective ends to the vessel 10 [0051] The
9035 Sihe Banlgptevamb likkewist cinlte qﬁiaﬂ&uitﬂ)le\/tﬁjepﬁﬁlﬁlﬁﬁgt Hyomay\ba kxt@iple, without

l@ﬁﬁgonl 2arsin§ {)Mﬁlﬁl X off ﬁge VMOISPE f}lﬁl? oron Oméh?dnde ydﬂ:orane

connec I on e val
‘HWEY ﬁéﬁ#@?’ sifppe, geyppug, orgaew@etaﬂl@mgl!s@eamm hydrogen
%hﬁ&fﬁ hial&@éiﬁtalhﬂild@ landakYy Hke. V'ﬂie‘é&bﬁ@?ag fhay B P vavied H §pe, dep ending on
i ve

7 P S e eblcrod 8 R Prebia iy i e Oeorbe ang
<Hw§pﬁh@hﬁ@beweﬂgﬂﬁ 10 according to anot her enbodi nent
of the present invention, with a flange type val ve

tiop . val ve head 12A and _handl es 14 wel ded to the
lﬁ ?’icé" g?‘e R %5& &PUEREd 3y, fhe | vepsgl ot @y siiieble pyrgstyree ipcluding

Stlhema}ﬁh@mce atthofphericsnd supamatdnsplierie prosstes. ThEprgusiire oflthe dded fluid may be
sﬂﬁ’&ﬁdgﬂwﬁc 5% a@&ﬁaﬁ‘iﬁ/sﬁ@ngﬁ@s@ﬁg E:Bt%es Bt etxtbgd H.Quo@ tOfr%or doping and ion

nment, as O ose to t pe connec
iplaRfFton wpplisations emVFW@nf F%ﬁﬁ@pgdwmép@vn 24545, ¥ arsine, phosphine,

aﬁ@ﬂﬁdﬂﬁﬂiﬁbﬁﬂ@ E@béﬁﬁ&ﬂﬁ:ﬁ@@&?& 9t a STEOWE inl atarfgh BEHEn gotmrl]t 4t00 to about
| S a roove a

BORRL! 86l LiSBOGAPIORL wlhd 3t SRe@iubly Ap sy St ap o tow

SHPAS TR B 85 BRI nvfeexseldlsg iahout HE00 b di Iveitis specific

apflicdto@hof BS inkentil 2 have interior volunmes that contain
physi cal adsorbent medi um sorptively retaining a

sorbate gas thereon, with the
[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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5 sorbate gas being di spensed through the val ve head
through dispensing flow circuitry when such circuitry
with the val ve head and the val ve

a @gﬂﬁé g is opened to permt desorption lpgﬁéggmsmmg
sorbate gas and di scharge of the desorbate gas from
the vessel to the flowcircuitry and downstream
gas-consunm ng process. The sorbate gas may be desorbed
fstoense ededisnsrsing nvesseladortping bn fngerior ehhgehkor gewlﬁdhdh& ply@ical adsorbent is

\fﬁ%g%sgdur’lelﬁ r{pggﬁ‘fcatﬁée&g&%m %?W sdj]tgb\fé)%ffé %1 Fl a?lgaﬁnﬁl:ugted carbon,

SFRTEERrd cahop gple E‘%"ﬁt(‘i‘-"a’ﬂlP%'ﬂ feads) anateealy vwemsﬁwd silica, alumina,
domos gitinydenzehddbydbrichiteriale\woplive €RYE BAGioGRE Wield@glass media, etc.
process may be of any suitable type, e.g., a
ien1conductor manuf acturing process. Illlustrative

Yattpleetgtealadiorbentarty Lbrithede of pariale®r pprgrips odiessee the gas
istozpaiald, dispinisihd) eysternl ih Iﬂietlﬁ.ftilcﬂi} applR4tioh ﬂ&'wﬁﬁkﬁﬁf is @hploPAPI 1hE sorbent

P A 00 A, LRE 21t TG o

@Rgyherenapave deseribed 0055] The sorbate gas | i kewi se can
be of any suitable type i ncl'udi ng by way of exanple,

HoSAPHE veish ™ Sl 3R hyrs BROP BRREAR  Rls i T, with the lange
HeHe hoveg secued ftripe fap IWSIi pitbrevesseldn ¢ Baketighihainérdm eieans of O-ring seal 18,

Ghidthd haitiies b&ikd s3dkRd bPRETREYS the MpIRAN BB Rkl ¢ gaseous
reagents, hydrogen selenide, hydrogen telluride, and
the like. The sorbate gas nay be widely varied in

{00 In grotheridiiatign ofthe strhesurp btz romllelepipsd shiaed storgctind tispensing vessel,
BIDb h6REl the Qédsel Q;%eﬁé‘ﬂro“&ﬁ v RA bﬁi@l‘ia‘l 9&2 1%0 ﬁ fﬂhdégﬂ%d in schematic

esar ped. an 20 dlspensed as I's
FosBICFiHe oSBratty raalcieie e dunraedsd preingo sl espectve

gifle facay of5tx ¢apb ITBe Yessebelieh ProvidIOkithCudiGeap sm&h:atfmﬁsa%%m&;t the handle

h
@?g}g%% r3o(? a?eﬁxﬂtn;e% a%&l??a?c'a% Iea[mcateggn é%% gf r{glg 8?‘?8’[“55 15 on the cap
| provideya digdlier simeipmetliowing rtess gmreevemhasswes ionlbt menelyegripped and

ﬁ?dﬁ@dﬁed?% iuﬂﬂoﬁeﬁﬁgsd@dalﬂéﬂmﬂﬂﬂesk RNthe WA A28 354 O} for coupling of a
|lC For exanple, i on

ti.0ps .0
]T“glélﬁf}ﬂem%em@c Tex Oﬁgpl\é tlvﬁ?‘?idn phosphi ne, 25 and
boron trifluoride, may be stored in the vessel at a

[PUGR THé @p i1 cak b 36Ged Bfthel veRBD BRAR bé’d@% e nﬁ&]ﬁé&tvess&QQnstrucuon of
al so he stoLgd int vessel

1;Iebé i S“étfrﬁ?ymag?m ¥ B p mE}Fm“'&{mlyé%‘mg coupling efements
oguthe vesselroiptizsr ibodyp prEisthel roap, whmgby tha cpy @b sl B@itainer body can be

rﬁééﬁaﬁﬁﬁiynﬁteﬁ&i?é&t wit? 9% LQfhEr, e Vl%g%:g#fp S&gﬁﬂng %:eadablg engageable

IFggklcailons of the inventig

{COD RS, B ‘aﬁcabfaeweb@“%\mg @@fhémwplmlmga helband ahtdyrieseupling, etc.),
splingibihseltcamageiopfdogilispansi ng 30 vessel of the type

shown in Figure 2, showing details of the structure
thereof. As illustrated, the gas 12 WD 2004/052487

(9963 Wasp ser/alpg 7 7ifiyds dheo pdigriazendf dirotgstingsithey velse Siwhd from  impact,
cﬁxﬁﬁt&s&bﬂﬁn&&iﬂ fér&Hs &f dothct With BIE® sk@iukdd Vbl aﬁ{ﬂﬁhep EYe?dcﬁ’cﬁL with other

d
T M R O R T

carbon
[0063] The cap can be further provided with a handle element, welded or otherwise joined to the cap
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nmet al -i npregnat ed car bon, nol ecul ar sieve
(alum nosilicate) materials, porous silicon, silica,

o Hhoas2sSt yrene divi nyl benzene pol ymeric matggy H%IZlﬁBIOSTIIS‘
sorptive clays, functionalized sintered glass ne

etc. 5 [0058] The physical adsorbent may |ikew se be
of any suitable forntapproprlate to the use of the gas
st.orage and di spensin stemin the particul ar
appf ?’g%??‘qﬁ?“‘]ﬂ’é?gm B’H’%ﬁ’ieg therprnesy éxthe cihe  sor bent
nedluntnay be in a divided fornt such as beads,
QoA A8 stitBeEiSmat® ) nol |

orﬁyas Serelr(tne‘i) ve %gggﬁﬁﬁa%&mﬁq%gg?m#w gg@ewd db““mb“&
@dﬁsﬁﬁ’é‘ﬁyﬁ‘tﬂw&’tﬁ‘iﬁf@‘é%@%b@al ve connection val ve

head 12A, with the flange 10 nenber belng secur ed to
manner

Eemaa?]]tsgg V%crl g Zeg?fv @t?ic? storlage iianﬁle ak L g{!falﬂ@? ngaccordance with the
- PEST} BYPntiRp. HpRirarg of the tylechaven mmscmd witerefees® &l FIG. 3 is fabricated
[7610 6 Odssel navageuh @ich ¥ 35 indh £r6¥8-sQfiort ﬁﬁe &Eg‘iﬂ’&'ﬂé rvé‘sse‘?fs 15 Qﬁqches and the

R or.age and di spensing v
PR R S SO BT8P s oo oot yeuen box bing. T
aeFedl eandp fa@xaptei@xth alfteeged Aprifgeal tho plae] @ ditenfAti®bVaRRWeRled top plate.

form is likew se of rectangul ar parall el epi ped shape,
th openi ngs 15 on respective 15 side

| ded w
7l s o, G g Sl D mieirahoh o orsd Wi el of bl
thighnesnn-2h eboﬁh@)ﬁll iet Bayingiat demttat opehige. NAR @shg, SHOWWVilol® elastomer, is

fdsfdoned arddhd ﬁl?tp é}} ot" ﬁ’)k Yenufl A%gtﬂ%ﬁ ?uﬁ:]a vah?ae I r | Cg%ﬂe fixed in

on. .t he e openi ngs e cap

ap
BOsih &t g‘ s‘th'H’b?t urt@e valyq sertiog ningcindires e ums slist portion from which
desgwartily yiefieodsheplugepottiad bsn@ldr BR@GteARE the @9@%@95&&& m@{}ﬂg portion

BYSIIARF Ullf e BhiA PAITE 02EEBRR D ARl o i of e
'&P?éﬁ&?‘@‘@ﬂﬁb@%@@?erﬁw@cwtb@@pm@m 20 [0061] The cap 13

can be secured to the vessel contai ner body in the
in an

FIG 3,
[ﬂ% tTB? gﬁ%g c?] as act%l ?ng o % oém,b\v FeSRTRe Rignger Iglclcmg key including
Ot inthe q:ag bnqg,t dnd dhresoshpilden golel ditese) the cNbasd1Elongated slots are
pt@&& ebwﬁ:@m &b MBde s@&ﬁ’aér 5, rBt’Qt@d ‘fﬁﬁ’ e@é"t%‘r ﬁ% Ehh$ 1& %S%égockmg

ﬁﬁn %8 g%pta|ner can Fani ca
£H "SR RSYHE %‘ rﬂaﬁc’naﬂdtﬁi’? Yﬁ"ﬁ)@e e pltiervggsel. Altematively,
&*m@ddaﬂhyaﬁmgagemhmamdaaﬂamhgpmggﬂl|ng, mechani cal
fastener coupl i ng (Iatch type coupling, bolt-and-nut
ﬁe coupl.in etg. 25 s i - bi ased conpression
WF‘% a“étpenmgf (oees (P) adeSdnchfxf inchsoperimes, and plastic

gapj-mmcagﬁ &fﬁxeﬂrtﬁtlﬁaippdﬂ GdfeR ‘tiﬂ' opénidps ad e Fﬁﬂl?&lﬁy for manual
haRRRY Bhsk nsion forces in contact with o
structure or ‘bodi es, and other interactions wth

ot her objects.hoIQ|ng the potential for damaging the
[0p69] VEhehessel @frthd ﬂ‘ﬂﬁtlaﬁ\}e%pdr@% dah |bgldt‘a¥vn ngolﬁé;hreir I&f%}ege-cro%-
e b o d G 1 O Lo B B e e orese sectioncd
or ot se ol ned to PHE® & OGRS (T e auegereross-sectione
%52%1391 837 7 veded 1de steckgwith 4 weldthatiddgppaunifi &e eold DewiB®frocess.

Therestll: bf s¥@Gold Ara@ind BFocdd®il B GhmicQ s&tﬁ%—c&@sosacnoned tube closed at one end and

~open at its opposite end. The top plate is welded to the open end of the drawn square-cross-sectioned

tube after insertion of the monolithic adsorbent into the interior volume of the square-cross-sectioned
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[0064] As a still further alternative, the vessel
assenbly can include separate cap and handl e nenbers,

each se aratel y coupled to the vessel container
POLEBYAEa specific exanple of a fluid storal ET’éJﬁH}‘/B’“””S‘
di spensi ng apparatus in accordance with the 5 present

i nvention, an apparatus of the type shown in and
described with reference to FIG 3 is fabricated wth

aumeﬂﬁabphl?au ?dﬁ?lﬁ@ o NPT tmeaia t¥ acborambdife MheGJaRS ﬁeéza t%&&hlﬁﬁ -and shoulder
e es, an
v%% to a%w%m}o Ao gy W{{Wz}%\f anis ga]bﬁ-‘("gaﬁapig%@r nch thi ckness.

The vessel is forned of welded box tubing. The vessel
qeo70]ohe wbel &ahelusthive 4 af‘e!tlﬁrng?ge foQﬂJd' d?g’oréﬁadlurﬁlﬁﬁ’n, steel, or other

PRBRE Y e g e T & s oo el o

@ﬁﬁmtféofeffected with a top plate of suitable 10
t hi ckness, e.g., about 0.61 inch, having a central

of Viton(r) elastoner, is
EoZﬂﬁQ%ﬁ*é" e B e 34 o A STt AR seeorance wih the
oyseen| ipcgntion avg vsefullz Hismosddris g tabiuais ini aGnies affortiy shbsta@ihily Maprovement
Bﬁb‘f"tﬁe‘ @mndn@altvlaﬁelp Q@ﬂ%ﬂrﬁgnallg &R Eorlol T té oxgrtll;el glfgﬂlt(ajll' rectangular

n{gdes gn? di sc portion fro
%f% ed shape, af ﬂ%‘i’ftﬂi“'dﬁesﬁﬁ inyepipy ¢2p by fleamden a gisanbinchin 2 ) conformal
upper, agkegiols e réckngular bidecR) cbig:oﬁBﬁﬁohal)Eas cﬁuﬂe&y NGy by Jﬂunnamy to

t he, t
ARG L R b Sl bk P
E)‘@P’tqs dﬁpwdt Weabwla?,@ﬁlﬁm@ea gfle wilkeoft thepgas |cattiresr), {20 Ol6st [volume™

FRBuAASIS OY1inGrdR vBRSs iR avoledih ﬂﬁ@@cﬁc@ﬁﬁhéﬁ&%ﬂ' sm with a
spring plunger |ocking key including elongated slots

in the cap base, and three shoulder bolts. In use, the
AT s 465 Deshrantcrembssitationots papmbiss esenthlyuoccating o b hulther aspeot of

ihb rixﬁr@ntﬁﬁ‘ Odé]ng%gbfp ‘L;Jssoablﬁé? t2'@ttﬁding1 an %&iﬁe ?(ﬁuntne 36 rhg %?h 1@ %ISPOSSd

ﬁ’"[gﬁl gl | ocki ng unger thereafter
FilepEP ?%’fﬁ"%ﬁf"séﬁa‘%@g fragho FepselsiSQ @ad Py cetavnwﬁ ofrespective
gresigrede andidpensing triperetuy/constided do@rdi @IS @E inGafonhas a dir ect

attachrrent and two | ocking plungers. [0068] The cap
15 in FIG 3) are 3 inch

enln openi S
@lﬂgfel ﬂis E)t gispm(&ﬁqyg amagglg [E2 udlgg %Stﬂa@@l@; dipepsing vessel 50 has a
valvé hoad dB tunplbdmlmmfamoeﬁg:e gct@tor tﬂl@n@@eﬁbla ﬁ&)per{ e valve 111 valve head

A33C 1w} delll %%%béﬁg f 85

appar at U s]%d %% r?{e‘hyvsglssge 0 ol?ncﬁﬁ%chﬂgﬁqﬂlg t’ ?gﬁmﬂ?‘@g to manifold fine
pparatus can be drawn over mandrel (DOV

squar e-cross- 25 sectioned tubing, and can have

(4" ¥/l g A ol o el i o o ol proces
I(@%Iél) $8 tydich t maykomptiseha gensl gurbdsatprogiasaplie atiapuitn pkdgemmably
afrlgel 16 E@Woﬁiﬂ)p&ﬁt@ﬁ %ﬁﬁdwpeﬂ—sﬁﬁ of a3 Bbsh 118 FesSii S uﬁfgé %} %:1r M period

g 0CEeSsSS LS a % m ess squar e-Cr 0Ss- secti o
FRE@RY of fhe gasabinstevsichy by eetionf the ptoneatip ¥plve petuatgs ¢4 forpneh purpose,
andghutifff Greigss fnel ceiad] tabvetihenlve hesd 48 Blappfopidiesig@hiaMismitted i line 46

tosg%%@c&fvg% eptioned tube after insertion of the
nmonol i thic sorbent into the interior volune of the

square-cr oss sectioned 14 WD 2004/ 052487
0TS/ TIBL Qe3difantatilitbm 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 outlet
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tube. The top plate can have an NPT thread to
accommodat e the val ve head assenbly, and shoul der

WdSolfs2@aecomodat e the cap when the cap is of
Sy anet e design. [00701 The vessel in the FCTUS03MSTTI9

illustrative apparatus can be fornmed of forged

al um num steel, or other suitable material of
construction. The top plate can be fornmed of a sanme or

ding 2 capled fppthe pisaflovodispelsing gesitaton 86. i B gaf @O Lilspésing regulator 36 is

d:bﬁﬂe@l%?%%uh eraﬁérrﬁ‘.s@lgﬁ’ﬁﬁe 6 {outhéjcﬁfl ‘35 ARl &Qﬁ@?d sHw dispensing

%@Pb ég ccordance Wi th present 1 nven
AreeiE et ot F‘g?“ ‘f*’§$8§’é dhej s g‘a@aﬂé zﬂf)lﬂﬁe‘%%’nﬁt‘ﬁm’a %Wﬁémmg process (uot
afhfsoatalimigsed)st anti al |y i nprovenent over the
cylindrical vessels conventionally used in the prior
3&%. B vlrtue of their rectangular parallelepiped

fo The Figuee) gas gppinetpasebly alag inclidss Bn eqreyrondinglylsganged gas storage and
clpinsiyeassils2 qojpid Gﬁbbﬂﬁthem4and3@fbﬁﬂﬁdmive adaxafasaﬁmc%ﬁpleda& CPU 58

gg@ﬁa‘ij ﬁantsrgﬁ q&% s erellg% %E VF%BI t?)% tgl V%Q%W%@F the branch
(1}5"1’@"‘33 1’%2? 2 W’rﬁl’lg “E?fmtcf’ﬂi?ieﬂ Wigh ghs §0\®dlag@mm¢uldiosifﬁem the srgne manner

EHS Bbt-deddriiel 5 tofa@8dn Bisph@ae afpatatus dmpriSNETsse P50
preferred, in abuttlng relatlonshlp to a side mall of

the gas cabinet), the "lost volunme" attributable to
PP T i theckigure & gasesklinet assemid, theckas siorageand Hismbsingevestls 5tend 52 are

hlﬁ’dﬂ@ﬂtuh Qi{béb{y[sﬂﬁ Zl?!;]ttm%'rg%ﬁshﬂj th ﬁnee?amg(gég gﬂﬁ%&% gg g?%g abuttmgly reposed
SPHTRRED Sal e oo 30 REboli et O 56 puingl rgposed s

gh@kwd}:nfﬂlsigasz@mm ng an interior volume 30, in which
i s disposed rectangular parall el epi ped gas storage

g% ens vesse|l s 50 and 52 as conponents of

ﬁ’@g% i f@‘gghyélf Poserbeni RIS Fiepes inPrfimprisie asigms of the invention,

the prs rabinet aswmblg caurbe imagridlly sirpRfiddby amﬁmaﬁﬁg thé @ﬁit%lypﬂﬁﬂé{ %ﬁ)yed for
r i.ncl u as st or

ﬁ&vﬂﬁg’aﬂgveﬂp&s grl)rﬁ Ql%r%.l; Fkg;g%gﬁ 91 %}hlﬁst grlstem og cépn%u E? ?acturmg

d di spensing ves

Wl{% %‘E"o’ﬁf&‘?ﬁ“& inehdesen h’fﬂelﬁa@@?ﬂ 1y, treating| ﬂ@p?éh?abil Gedns cdp@wfamhty

Béoﬁ:;ﬂlgz :ﬂ; \pﬁysicﬁlf d}d%ﬁéﬂeﬂﬁ&a(éa%%&aggfﬁga le;fehéi}i@,/ %ﬁ@ng 'E)g?ag énventlﬁré is a low
S ves i i S ge !

BSuRe 58 SPR %‘%’%BW’?‘*BP% PrH &t 2‘3 Ff@l@ﬁ&lfa gpfh gt Malfunctioning valve
Yeeedsooomitlings, st linvibe gas cehitetis midmizgl, od theeat efttlobyof 3P @hs such as CDA

@@Stﬁé %é’bhlglnm{eh&evoﬁﬁnet &n %€ %a&l@!ﬂr RLAGRSS rerdildh bo %&P l%lluet systems

%p nprise a general purpose progr
H‘Eﬁ’ﬂ% RS?SBE?@WQ‘B@?“Q‘FP%@’M to carry out operation

W th di spensing of gas fromthe.vessel 50 during a

[Bé79F &t ﬁfbm:r%}%ctpﬁ rﬂ’l OflvefionOfhe %Bﬁ{p:%% h f{m%gl?ysgﬁ adﬁorbent -based gas

cabl net_ system actuat |
slogaet, %ﬂd&fspeaﬂn& Séf?fer%ﬂfembwlﬂtfé & elimiypig the nmng@rtﬁe erhaustseruhgrsystem,
ahd @mtitigenih plbe therkofQ siriple/ pdinedL- m@du%& lﬁﬁxeaéapf:&ﬁéﬂ iREI€ to ensure the

SO St bRt B BRI GriBter oo

flows through the valve head 48 and dlscharge line 34
[0080] A®Mufativ ehibﬁtﬁnaléoﬁaémmoﬁdoﬂlﬂsé BuBRsis séh@z\ﬁéﬂéﬂﬁr@ﬁc%l iR Bhe Figure

I4r§94l:gb91£t sgzste?ﬁlG gsnﬁ&usfu'lap 9 ] ){nletﬁme 558 86 wersgSlSIA or o erleswge%tglase rtnto 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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WO 2004/ 052487 PCT/ US2003/ 037719 Iline 38 coupled to

the gas flow dispensing regulator 36. The gas fl ow
HWenpnedng regul ator 36 is coupled by signal

transm ssion line 60 to the CPU 58, for nodul gtc'rguszoo 037719
the gas flow dispensing regulator 36 in accordance

with the gas demand of the downstream gas-consuni ng

process (not illustrated in Figure 4). 5 [00761 The

Fhg &PPé"aah s dhresholi diet valve SFD\f Aeswedifivcliagridoys eémgponents that may be
civolvedip (e gisighahsiag dpeRgRdngRmg b Bisadfce 306:1s ifl ins BRRS NY

vessel 52, equipped with valve head 54 and automatic

val ve_actuator 56 coupled to CPU 58 by signal

tlPHs Fhessebingh 19 qapiepagdn thatiuirion yolugees30faf dim oaleiast @) Wi arpaiyi-of-use gas

bau!ﬂ)ed feo;tmcnedkys ihlﬂg\zeﬂ ghsﬂil'rcinhﬁe h&eﬁ&qlalum? :36 Gﬁlﬁs&d Si6otd it RSorftset with a
rS et EE?Q‘% bgLT m“" lef,ﬁé Cl?(l)u rﬁ)ﬁlﬁﬁeéﬁnveg thﬁégs\/\éontaml Slpnsnrt]ﬁplaeglgs to remove
fsm%t? b@@s éﬂcr@bld algidgzgctom egentzatiohs d T sirublicr &P pay ad diéwn be wall-
Qﬁb[méd' ofilaRde WABF e cﬁ:@net 16hs LD bddlwiti tnd ﬁgﬂﬂ' PG é dgéﬁrged from the
cghi net assen:gséeé he cJas storage and di'spensi

vesse 210863 ar ranged i n si de- by- si de

abutting relationship to one another, wth vessel

l{lﬁﬂﬂ %lﬂi@ﬁ@ltshmls%eﬁi%%%qg easd gﬁh{éﬁ&b@é Qn% dgs g[%io 1 w111 ge recogmzed that

r\%%m net and vesse
SEPICHgPay PSﬁP&'ﬂy in ggw puitahle mannescaHe awmsmalchmbm mgta@ the inlet (low
p@isum gitle) 202 vl A8celina kA3 Qandbie t‘défgast dASineR NYifel o vent gas dlscharge line

' @ﬂ gqul; Ee\.e/g:;seﬁ)%ﬁlg d%%ﬁ% %I‘ gxr 6 a8 es% g g 8 yégsg%lntg?g 90%@3%2%1: scrubber and

ety Tediicing thejgagbrirden on tuy;boeqe |smlhbm whnge thdigaioing & highy level of safety as

teygadsaitd chatacenpH teypadkidcRtrped frtbQ We B chdRe vENt gas from the
gas cabinet to the exhaust system of the sem conduct or

manuf acturing facility, which typically includes a
08534 dn &6 poiptrdruse ssrubber emplpyed it he erebokdimustt of Figuratysheafrulibeemay be

éq@ppddi widh. an ﬁ@%@ﬂ@&t&tﬁﬁ td Qs%élaﬁ%e @tﬁ EllP%Phle hasgd: glgtgnal (viz., its

stem.o I nvention I s
Tpgroacﬁgor é‘g Elt}ogaﬁ %ag;%rg%{e%of g éq%ger@ﬂtqn&ﬂm@@@ﬂéglglse in the
gaatabings}. \Gaeps fypesnf caipwigtelckedion e bd dapliyedoni ng val ve 20
heads, couplings etc. in the gas cabinet is

ME{ ﬁf Q?the rate of flow of sweep gas such as

hIT UG o FRIPSietler. 4 $ighbplps may by inpaeposind ipthe scrubber, o.g., by

installited thgrepfinl Ngﬂdow dipeﬁl&é tﬁ’&he@ﬁuﬁb& }ﬂ?ﬁlg @ﬂ&l)}nﬁﬁﬁr $heR iR A& ubber is of a
2P I c i nders o e

art. | 007 io? nheglrlltgct% er as Efm"ta'ﬁépwﬁ?/’@#l gﬁ%a{”{‘eﬁgem gas. The

I%ﬁ%he@aw%oafoéffy swbbﬁmedprw therkbyctyimilemontiarsisty agagerator of the

@i @bilgfand it BirgPeRSr Y sSUHECHRILEA D 1@]9&0@ g (ﬁblgt@cgmﬁtghal with fresh
e, exhaust scrubbe

th

o5 B30 181 pF SRR F0H, FaBAR SoPrafifp g rousae fspton of i
Sﬁfé‘?bnltm%ﬁlmmeuﬁdwlawss n the gas cabinet itself, to
ensure the renmoval of any | ow | evel contam nants in
ﬁﬁﬁ ent Ogl scha ed fromthe gas cabinet. [0080]
955 P eerst 2 ‘F“r’i‘Er‘PfeSBF"I o S pTie Yrampgeally detéct the color
chapgadfterscririshespiidunmind caddugte 2 alivh dr Repbid & ﬁdrgiibélﬁuonél pei@étmel of the
el dlee SYFES
g Bl SURRS TR the Bl b o8be Sldedelothurghi v in o s

oL ip BreysH g eration frompgsuming i fb? scvlblpeu edigis Glﬁanaﬁld Quicabi net
so that any toxic or hazardous
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30 contam nants in the cabinet are displaced fromthe
interior volune and do not accunulate to any |evels

Wo Wekea/ 052487 PCT/ US2003/ 037719  that appreg ﬁgz&)@)ﬁsww
threshold Iimt value (TLV) of the specific haza ous
conponents that may be involved in the gas di spensing
operation i nvol ving the gas source vessels in the

cabi net . [0081] The cabinet is equipped in the

i [AYSEL M?Kl%f ARG GYD mep alsechg itegeated 200 e by af the scrubber unit in a third

poprodch @fendidit GaGmingtthUDRe Eppﬁﬂchms&tﬂl} &lﬁ:ﬁ‘cﬁred Qhe'iJEEe ¥EBler medium

ter| I jects 1t to
ERlo Ll g P ol oS! GuRFe S cpoeas gpniachapt o e
EREnigapbmecisseact i ve with the gas contami nant speci es
to renove sane to bel ow det ectabl e and hazar dous

entr [ ...JJhe .gas s Lubbe{ 61 may as_ shown be

&/@E ?J ADUR eB 'Btrfle mﬁl?%a@ flue gilizes pprparginmable logigcontroller (PLC) unit
doeounidheayimbr ok cliahge-ogis 0f1ixs etorageeeld tiimehsingd.leﬁﬂh fifig el ifiska08on of the
tsé}ﬁsbercilﬁilﬁ lhHRb acthiel e Epog ?‘1%&119 *DZ)?(Q%Q 4s Ouglﬁlp m(flﬁ:aﬁvet({f g‘? Pegﬁ to change

t gg?shomn schematica
3?] € oF ml o"ﬁhe BLC it mpay be azfr@gqglgtﬁ icaleihte the pmount)off dagto which the
seybbizal bawypdosl fl@placigld ga st&ﬂgé ﬁﬂ:cﬁsﬁ&lsiﬁg RREEN @hd fréin Gher inputted
gcl?tabger%gﬁuﬁ %ﬁfntﬁ{j ?}%r argﬁ\}rtof é)aQ st%rag% anrri] d%é‘e go‘\rlgﬁsefciﬁ?gn%g-glgs that can be
E%@Fﬁ%@ﬁmYH@Sﬁﬁ@m%#*waﬁw%ﬂﬁw%wé%ﬂamgb line 63 may be

passed to the ducting of the house exhaust, bypassing

er..and reducln e . .
gﬂ??] E%ﬂ 5%93@1%1%& matg%escglg ogchl;J s B%q,m qm? ?f éheﬂrévemog {)ﬁfra&tzced ina
Fﬂ ﬁ viTigytdpangy, copdistent withothe Yreadalisclgsutethereinh acendiegty, oild theinvention
m&:wﬂl BeHedgRainf ﬁi@iﬁefefbﬁcegé%e&ﬁp Téﬁﬁks, a%;%ctg Qg@ %bddﬂnebt@ Gt will be'

&ﬂqﬁe scr.ubber %ﬁg g%ed in the I ment

T EVEEPR, Ryt ed. a5 iﬁ‘fféaﬁ% pfhimplpmentation in other
@nelmpﬁo imotlifichtibmscand rembudnnasc ekde@tlingly, e ﬁﬁdltl&ﬂlsﬁhteﬂfed tol® broadly
SRS EncUBﬁa@J éllaéuc:l{(}fﬁe;v ﬁo‘ﬁ? &O%BP&EIQI‘? a{l%emooog u’%‘%éstr beglg within the

as a_resul reactive e scr
ﬁﬂ?é*?%?“?ﬁmgﬁF@ﬂﬁﬁﬂm@§b in the gas cabinet). Various
types of endpoint detection can be enpl oyed. [0084] In
a first type of endpoint detector, a sight glass nay
be incorporated in the scrubber, e.g., by 20
installation thereof in a wi ndow openi ng of the
scrubber housing or container, when the scrubber is of
a type that changes color when it contacts the target
contam nant species in the gas cabinet vent gas. The

i nci pi ent exhaustion of the scrubber nedium can
thereby be visually nonitored by an operator of the
gas cabi net, and the change-out of the scrubber

medium to replace the depleted material with fresh
scrubber nmedium can be efficiently schedul ed as part
of a program of routine inspection of the 25 scrubber
medi um t hrough the sight glass. [0085] A second type
of endpoint detector uses a colorinetric sensor to
automatically detect the color
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change of the scrubber nediumand to actuate an alarm
or report to alert operational personnel of the need
out the scrubber. The sensor may a

arrange Fo shut off the flow valves in the gagTRﬁ?‘)m“:"/"37719
cabi net to prevent operation fromresumng until the
scrubber nmediumis changed out. 17 WO 2004/ 052487
PCT/ US2003/ 037719 A toxic nmonitor TG [00861 gas (TGW
may al so be integrated i nIHEGIAIMSdy of the scrubber
unit in a third approach to endpoint determ nation.

RRLgach is usefully enpl oyed where the scrubber
ﬁg%ﬁunr—enpioyed in the point-of-use scrubber unit
does not evidence a col or change in contact with the
tlar gefluid sGige ﬁﬁﬁl@éﬂsﬂélﬁﬂpar&@se §dnBsinga ﬁl@@é‘};geéﬂ&‘ d-i‘éﬁgr{sﬁg vessel having

endpoj lorVltermnatlonttec ni que utilizes

pr ogr anmabl e U YT S BT Yolpme coptggs ’“ﬂ¥%“@%UﬁP“FH@ﬂmﬂmg
nu B diuidghereon zand) &omwhicholie fad issteariable fandkpelishp &oGI fit0vessel, and a
Ves giflefisirl ahEAblly laﬁlpie{l‘ R Je&gl' fﬁnhs nsnlxg %oée%rﬂjm%bne ! tgehvessbl wherein

and tg ?ctuate al arm or rovi ge.
out Beff ForPeespd @@Gﬁfﬂgm@fﬁe@amn@nwaw@@plp@upm he
scrubber unit. The PLC unit may be arranged to

ok a: el fﬁﬁ%to}ﬁ@aﬁmbgﬂgmg% of‘ éfalm eremqge é’hgﬁi éfjagso%)ent is of divided

be exposed froma |ng gas’ kS
d|sﬁ€ﬁ§Pﬁ6“9%§§@W“§ﬁﬂmW¥ﬁﬂWFﬁﬁﬂﬁﬁﬁﬁﬂted 10 scrubber
medi um capacity, the nunber of gas storage and

- o]
§i ! Sﬁﬁ@ﬁfd HQrafEaind ngpe ?EI%%J arally | S ex vﬂ:glieglamg fllgiaedr t{um compnses a form

before the Scrub

det Bletfdhieom the gomg sonsistingjof beafise partintsegrimmica delletsatings datelets, tablets,
c ongylieiiiball extad:ARLEUBIESHBRE Sndfoldel GeokdRMBM kMl Y irBfitar sha
practiced in a wdely variant manner, conS|stent Wt h
t he_broad di scl osure herein. Accordlngly whil e the
#-nvidfi tifuigretorpeg enth dispengies wppiriesdotheeim In wherbin theephysienh edobent is of
s petdnblithic fopat ur es, aspects, and enbodi nents, it wll

be 15 recogni zed that the invention is not thus

limted, but is susceptible of inplenentation in other
X arThﬁflVl@ figraghandidfspepsing wpuatusvd chivbéditeeintssid monolithic form is selected
AC GRfndhe beduy codsBfigloPMGRS, b,(;ags b toiiended to be broadly
construed to enconpass all such of her variations,
nodi fi cati ons and enbodi nents, as being within the
& c dpeilyd stpiage 4nd dispensingrappreatisiof dﬁltrm whéreih R GeondlBhidNOrm comprises a

| 200#41052487icREHUS2003/ 037719  THE CLAI M5 Wiat i s

claimed is: 1. A fluid storage and di spensing
apparatus, conprising a fluid storage and di spensi ng
v esthe fuil stpfapgand alispensitigoapagatus\od blifey, whéreih ee AnohdlBhic form comprises a

| NhRib Rty ¥R (o0 dd H%g.2 Physi cal adsor bent

sorptively retaining

8. | The fluid storage and dispensing apparatus of claim 7, wherein the interior vohmne of the vessel
contains less than 75 discrete monolithic articles of said physical adsorbent.

9. 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,

10. The fluid storage and dispensing apparatus of claim 7, wherein the interior volume of the vessel
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5 afluid thereon and fromwhich the fluid is
desor babl e for dispensing fromthe vessel, and a

i ' assenbly coupled to the vessel for

.@%@ﬂ@ﬁizﬁ desorbed fluid fromthe vessel, wh&C&U§2003/037719
the fluid storage and di spensi ng vessel is of

rectangul ar parallelepiped form 2. The fluid storage

and di spensing apparatus of claim1, wherein the

phy séntzdds leadbar dibeicteindnaifhichiticicsl@daid higkital 6@RBIk L Ui Ng a

bed in the interior volunme of the vessel. 10 3. The
fluhg ﬁhgrage and di spensi ng apparatus of claim 2,
e 1e§ F1Hd stprse nd Rigregrine GPawags Apainds wherdin fpnintsiel whie df the vessel
f r orontaive logy thanpt disoBS nBidling 20icleDERES phyRiad hdserh &S .

granul es, pellets, rings, platelets, tablets,

cglinercaI extrudates, cubic shapes, and nol ded

Jéo fin Huidsiorpsy apddispensing anparains ofelyiv Arwhelimlleesmondlithid pleysical adsorbent
f | uprdvieds @ satrat paslhatisopensied sBPHa Elﬁ?é&% i fintdroA ok of the vessel.
wherei n the physical adsorbent is o nmonolithic form

15 5. The fluid storage and di spensi ng appar at us of
P-ailnvid sigrngp endidlisaempiee avprsisiof Hiiie 12.0vhereinghesseibent taew occupies at least
f r 060% drehegiitriopvelaivsdf ik bda@). of bl ocks, bricks, and

boules. 6. The fluid storage and di spensi ng appar at us

of claim4, wherein the nonolithic formconprises a

$4 nHiedhidoinmer end dispensing afparatuszof clhfwe 13, Iwhiérein Stecorhgpemass decupies from
di SPERI5RE DR SB bR itbrics hdintBofme WAGE € N t he

nmonolithic formconprises a 20 multiplicity of

discrete nonolithic articles. 8. The fluid storage and

- sPreriliidh goragepand adispersiod apphraiusmof? ¢laiwh & eherirt the physicsir ddsibent is a
VOl g3188ys@ brobit ot S3flic refONt @i NS [ €ss than 75 discrete
nmonolithic articles of said physical adsorbent. 9. The
fluid storage and di spensi ng apparatus of claim7,

Ithetheiflpid tstoegé mdalispesing/pbarates o tlakh s, whasiethe phyeioil adsbiBent has been
| essreAin2 ndivegiet € monolithic articles of said

physi cal adsorbent. 25 10. The fluid storage and

di spensi ng apparatus of claim?7, wherein the interior
Vo | TherBuid Stotagpeny dispeading aflf@rai o204 /7 024 kach of the multiplicity of discrete

PCHLS30034 [ S 8 discrete .
ok bl leng e 8 pBecn ol L7 o g B or i mopippvotame
f 1 &F He es87cr 2 sToer-sastionsb fred e ihsiyecem .4 9nb8.5 Ginesi the rBtangular cross-
whetcdioral drdadf ihet@del. or vol ume of the vessel contains

| ess than 4 discrete nonolithic articles of said

gh sical adsorbent 12. The fluid storage and

18; ﬁb%%# Hepaesprhdisensins appaeinnpfiviaim 7.wherimicachtofise multiplicity of discrete
D Aohdlithd et YsiaGattan ARSREANERiped Shapt, OVi des a sor bent

mass that is conforned in size and shape to the

interior volunme of the vessel. 13. The fluid storage

18n dhefluidyueiage red digppraing anperatof of claimi Tiwhein wivk pEhamblbglicity of discrete

S O @ ithid TG SesOf GHRNE Sand@br 10888 Einat§ AKBRE il RG b blabiO%itm adjacent

vol u of the vessel,
mo&'fithlc membets }/u tl?esintenor volume of the vessel.

~ 20. The fluid storage and dispensing apparatus of claim 7, wherein each of the muliiplicity of discrete

monolithic articles has a solid cylinder form.

2.1. The fluid storage and dispensing apparatus of claim 1, wherein the fluid comprises a fluid having
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14. The fluid storage and di spensi ng appar atus of

claim 12, wherein the sorbent nmass occupies from
Fwedo4/§9%8t 0 about 95% of the interior vol ume pfraddBGzinsr719
vessel . 10 15. The fluid storage and di spensing

apparatus of claim4, wherein the physical adsorbent

is a pyrolysis product of an organic resin. 16. The
fluid.storage .and di spensi ng apparatus of claim 15,
whererh ¥ ?)‘}ﬁlﬁ}%‘?r@é'i’“%ﬂg‘@rbent has been formed in

situin the vessel. 17. The fluid storage and

(B2 (TR0 GoraRRAR! dptiSin kppibi@ dFoilim MG ERE oBbridhl1inid specics
"“lchE'ﬁ%%y of discrete 15 mpnolithic articles has a ™

| en§PRE AR PE SR RSSOl Fsiephosrying  lydgeon welerids; kyrogey telluride,
t he nitiegear i wifluoridd, urberon oftriflunsdiey e b6l , tritleri®, diborane, trimethylsilane, '
Cr O%$as gmmgﬁuﬁggﬁ %Q@Es: ween 0.1 and 0.5 tines

t he rec?%&gulaﬁmcfosg{’sec?%%ﬁg%%%ngﬁ%ﬁwﬁﬁ m@%@%el.

18. The fluid storage and di spensing apparatus of

@Ba gth; ﬂﬁdm@emﬂ dispanbingippicites oM ekaink fp,l w&tetryﬂa?)fluifﬂ ha _Carp?%ﬁre in said
Mo N QhdribdVofun@ bl ctangul ar parall el epi pe

shape. 28 19.&fﬁ§§?FB$%r§?%§%ge and di spensi ng

apparatus of claim?7, wherein each of the nultiplicity

4. Thesibridbteragerani disgehiitipGpkdnis O 6Bin £ WhekR i Aud B0/ pREsure in said
Iong&h&q%ﬂgkh%e??%%%a%g#@%%urface contact with

adj acent =~ nonol % in the interior volune of
the vessel. 20. The fluid storage and di spensing

il 0
forn#ﬁégs%ﬁgmfﬁ%g?gﬁ?ﬁ”??%bgéﬁgﬁﬁgﬁﬂ?ﬁpensing

apparatus of claim1, wherein the fluid conprises a

£4. ul'd thistorge andQlish¥oekidd AR 24 BmACTh A2 RO 345%330?1113%35 a material of
f The fluiad.

uti] g ' enm,conduct or manufacturing. 22. The'f ]
ot oibbedol G SRAM Sl B e, o Sy iy e,
t hePohvmngischng enmppesits mgterilsf | ui d species sel ected fromthe
group consi sting of arsine, phosphine, hydrogen

lfﬁgéﬁh h droggn telluride, nitrogen trifluoride,

or of 119 PR ARd £ PenTiesRParatys A clgim ¢fe Whetpin deaisesel comprises a metal
t r inpderiphdf ednktenaion. 5 t et ranet hyl si | ane, di sil ane,

silane, germane, and organonetal |ic gaseous reagents.

3..Ihe.fluid storage and di spensi ng apparatus of
%r aﬁ%r}%d Sjireep aqd e prppigtutof claim B, abargin said pefgliis gplected from the

| nteemp omsisting ofseelatinl@x et dunBuaopier, 120 0bidne, Aad aAds hEREE
fluid storage and di spensi ng apparatus of claim1,
n.the fluid has a pressure in said interior

ej d_ne . :
%ﬁ{]ﬁ@“’% Yeragcuddupiige ameris Aobin brvhercin thephysicaiadsofbbnt oatnprises a
St esrbgemateriil Wicaprived tgereup Petsting Sf Qfbok | agttviedloarbvh) ®efal-fhpregnated
t h@a:ﬂclny 'n%leglﬂﬁ- Gl r(%%rfc’ﬁ%sﬁiceltté} %E%flmdals, porous silicon, silica, alumina, styrene

divinylbenzene polymeric materials, sorptive clays, and functionalized sintered glass media,

30. The fluid storage and dispensing apparatus of claim 1, wherein the physical adsorbent comprises
carbon.

31. The fluid storage and dispensing apparatus of claim 1, wherein the physical adsorbent comprises
activated carbon.
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interior volume in a range of from about 400 to about

700 tort. 26. The fluid storage and di spensi ng

A doabssasof claim 1, wherein the vessel conprdc§@fiaghsnzrrio
material of construction selected fromthe group

consi sting of netals, glasses, ceram cs, vitreous
materials, polyners, and corrposi te mat eri als. 15 27.

;’%e %glg storage and dispensing apparatus of claim
- PE Fpragesad Jrpsnsiag 2Rpafs plstain b whereip the dispensing asgembly is coupled

C ONge auppdr portiondBthe sl hi didpehshlz 06 fARGroRIIRRBRS] NY
apparatus of claim27, wherein said netal is selected

;{o:ﬂhtﬁe, t?gljrroup consj sting of steel, stainless steel,
Sunfon v strags 3ad dispepsing apparpipen sleim ’aﬁﬁhﬁmrﬁy@l& #ep debfchably scourcd
29. twiihevebdelli d st orage and di spensi ng appar at us of
claim1l, wherein the physical adsorbent conprises a
§(‘21 %grg t materjial selected fromthe group consisting

© c8f BB Soset Piiadivensing eprsrus s clim Bhprhetsivatbe dispensing assembly is
car lpmreptivmylsmtﬁdadbﬁheﬁ:u}e (alum nosilicate) material s,
por ous si licon, silica, alum na, styrene
3I Vi benzene poI yneric materials, sorptive clays,

S¥ma rd AispFneing rpparaie of tleimd3, ehtieia the 3@ has[gpenifigs thein.

storage and di spensi ng apparatus of claim1, wherein

g@em&wﬁaﬁ gdso compri s 3L bo . . The

'uid st ofsg{a and&%%mng T laTe aqug\mé Ers“’%f "’cﬁlau‘”'ﬁl? bas a rectangular
V\heP%‘i‘”ﬁleE*PFéSlﬁhify cal adsor bent conprises activated

carbon. 21 WD 2004/ 052487 PCT/ U82003/ 037719 32. The

ui : e a d| Spensi ng of claiml
10 V\,Jz]e?fe% fﬁﬁc{)ﬁ i SJ]% g%@?&ﬁ@?@g’ff‘s‘g c B capds gffross-section co-
upp@ﬁ‘eﬂﬁt‘ﬁrwh@wswcﬁphefﬂwe@gél for dispensing desorbed
fluid fromthe vessel. 33. The fl UI d storage and

cld spe rat us of claiml1, further conprising a
capﬂl QY% %mﬁfﬁﬁ SRETIBAPPaY’s Phelaity A% avbprein ghe gpeningy e ?ngaG}Z%iadaPted
st o@a'g@uandry@ggﬁhquax@usaopﬁmmm us of claim 33, wherein
the dispensing assenbly is protectively surrounded by

engﬁ t %Pg fluid storgge,and di spensi ng
appararids B epAPoRe 2Rl Flaife fitis cpaRsIsBH® hndlg secured to the
15t hetessplnfor @8yingldf ére dpaiatiis. St or age and di spensi ng
apparatus of claim 35, wherein the cap has a
| ar ral |l el epi ped shape. 10 37. The fluid
4 8 B8 st P e GPrsfsin Lt s | ovhesinghones comprispe dravn over
t hanapdrpl forgedafetatbodgs- secti on co- extensive with
cross-section of the vessel.

41. The fluid storage and dispensing apparatus of claim 1, wherein the forged metal body is formed of
aluminum,

20  42. A gas cabinct assembly, comprising:

(@)  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 supply

relationship to the flow circuitry, wherein said gas source comprises at ieast one fluid
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38. The fluid storage and di spensi ng appar atus of

claim 35, wherein the openings are of a size adapted

s 200B4sad7 carrying of the apparatus by the caRqud9esnz7719
The fluid storage and di spensi ng appar at us of claln1i,
further conprising a handle secured to the 15 vessel,

for carrying of the apparatus. 40. The fluid storage

and di spensin (@ggﬁratus of claiml1, wherein the
vessel CONpBr PESEPESYE X5 81/ eraneparsralitlerired Hun sk sid fluid storage
body. 4%nd difpensing méseh! eniniuge paysidal disspenn sirigelpRPMRMS gas thereon,

| f clai a sfik s fd 0 i | d o
of cl ai nd O&MRSJ ﬁ%\r&gsrellﬂﬁy gﬁlﬁ’e%dt n&da}l&%‘]‘) %?%%elorgrnpd: ?%q%ﬁsggovessel for

al um num_ 2 as_cabi net assel

(a) a g&EPEsis e fom th veeselfer flow & sid B pirvuigwi or vol une

and including flowcircuitry in said interior volune

an! 3Ro&edch ' [ fromihe cabinet; and.

(5] "5 gae 8o e AIEH bR R e o i orin v
theog‘ FPiialielepiped femupl ed i n gas supply

relationship to the flowcircuitry, wherein said gas

u [ ne.fluid 22 2004/ 052487
BT Rt O 9P b B3 M e o f Ayt B i somgs
r ec Pdispansine Yssiela i reqtaagily oarallelpiped forchie smngid ol sidedby-side relationship
St otoageanotidd di spensi ng vessel containing a physica
adsor bent sorptively retaining said gas thereon, and
a_di spensing assenbly coupled to said fluid storage
Ao Thei e2pwhiatt Aot offlainh 43, Whelieis pemnessivegpnesif daid)aidedst toonfluid storage

t heand @Rpebing @sself b ' i G| it? alfty i
e Seding @kselk bW tdnu1SHadndid, \é\ﬁ’ ﬁiéng %g ?%Jgigerﬁtgé gl:ﬁl;qn% gegfl[%onshlp to

gas_cabi.net .assenbly of claim

t\/\oongflffhﬁr%ihgxf 8‘@‘5%& di spensi ng vessel s of

rectangul ar paral | el epi ped form 44. The gas cabi net

46; ST asalitfot SdembHofichim WHSHELA 1R YUECERRL ¥ GepBeS Of said

at least two fluid storage and dispensing vessels of

rectangul ar parallelepiped formare arranged in

& d%;gzs@b% agsanibist df sl # wherein erer@s viiltionldds SZouplddo the gas

gascakisd) | thelowAst SRk . rej uccessi ve .

on og sai d at Ieabsﬁ% g%v\ﬂgh '%P ﬁeé}a‘é‘%"g@ﬁgﬁ (glraﬂf?]edgaS cabiet, &nd venting

di j%’éeﬁ ing vessels of rectangul ar parall el epi ped form

are arranged in abutting relationship to one another

At g EF=Tny . i cabi.net.. assenbl y of )

0l e e el e 33 iy B8 Seuk® SRR S an i

gad®bi net assenbly of claim46, wherein a source of

ventilation gas is coupled to the gas 15 cabinet, for

4{9:,] gﬂég%g ca‘gglgtlta%sgr?g& gﬂr}gﬂ@ézﬁ twltﬂ%gnlil &Q ggs Iggbu{e&g %rn{eg ¥0 avh?)luslé rg)?hags];: system
of & semiconductor maﬁufacmring facility.

50. The gas cabinet assembly of claim 42, wherein the gas cabinet is vented to a treatment and

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

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

implantation system.

52. The gas cabinet assembly of claim 42, comprising at least two vessels coupled with said flow
circuitry, and a monitoring and control unit arranged to shut off a gas-depleted vessel and to
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thereof. 48. The gas cabi net assenbly of claim47,
wherein the source of ventilation gas conprises an air
Y 5fGes248- The gas cabinet assenbly of clai mP‘é%stzuosmww
wherein the gas cabinet is vented to a house exhaus

system 20 of a sem conductor manufacturing facili ty.

50. The gas cabinet assenbly of claim42, wherein the

gas b net LS vented to a treatnent and

r eci CP% TTPRTER RS Ativate 2 gsdhlbyessel farunaly ofens to the Bowesirpuiy. and

recycled to the gas cabi net. 51 The gas cabi net

LSl Bl L By e s

reloﬁ‘ﬁ‘gtoéalﬁicﬁé’loceé@‘é qnfplipr Qfd Wﬁ%@era@dhmm—Mangvessel for a
at Ipsdﬂmmmﬂme 28 e ltitne GOt akhVint lBr Sidde Gnohitd process conditions is in a

cir {.éhgté‘rﬁgm A itoring and control unit arranged
to g,hut of f aatsﬁpaégpl eted vessel and to 23 WO

2004/ 052487 PCT/ US2003/ 037719 cont enpor aneously
?ﬁfﬂ ¢ @s cebiyetsssbibly Oﬂﬁlﬁ gh, uﬂ;%mﬂié@lﬂﬁﬂéu&f&y&é%prﬁs&f&ﬁ% for controlling
OWork bf e, gas_ capi net ass claim
s2, o of @ bt M e BASE i otiis Gl I eBhfphipg ot o of
c i wlves bejag poupled feany a‘#@ﬂaac Yelvs RoRoD cass i by Dsignalttah@fission line to

andmarn{oaitbg:ﬁgi atdOcoRRR ik, SwHRE tﬁ@m&h{o r?]c%i wLpgom%nses g general
or atime durin one oOr

pre ermn

DL b TS o o o m e pening o
s St g brme ﬁrsavgel dufing a ﬁfhpregmmamemtofq&&asﬂxllfme@&fceﬁ@t #embly,
52, py\iiRh: o rd Sespalyves f or
oon?y il bt 1l BulbEl et Sl r 2 VYl SHEUNE % o gy the e
and"gCs LAY o e @qﬁﬂﬂleaw@wg&sascﬁmtweﬂrstvml ht teeceadhof said first
of t predaieshined IpM‘R»E obepefafonCoP e |gﬁd:aﬁn€ét Aleniblyt S1ARSith &sﬂe@n&;{geof gas from a
acC ms si on I he
e SR L ol B S T of s i sty
o rAcfEion 9f tha metomeistvelut acwator of berpatiesesidiing dioer ol gaslom the second
pur42&8lCang KI0E bR Hiﬁ@b@ve%@dﬂamﬁgﬂovpﬁf%% mp ge\émﬁrvres%gi g?tge éng of said

carpy out, operatio th di spensin
firsee e%dgt 19"“&" °p1e’i“‘i‘°§1°f'5?@ﬁé°3’€?trﬁsﬁ@ay perl od of
oper ati on of the gas cabi net assenbly, by actuation

5 m%aﬁidﬁﬂ&tsén%&/&'lc)éﬁn &C %e% ot 1Y kel a?d arranged for flow of

controllin as fr Irst  vesse
shl}' sfign 6$ %‘*@“WL b FAIPEFiRg f gointrofpectrubles irf the gast dakinet for
f i serubbing 9fwid vartilatitve ges pdor of dishergt therdoBfrom BE @6heH RhsTIIRE to remove

perhisuith gpgbal i on of the gas cabinet assenbly, and
wi th dispensing of gas froma 15 second vessel during

a second predeterm ned period of operation of the gas
S6aBhngt cahipsessthbly ofalaim 55 tvhkadin @8pdaftot-he scﬁ%&'@&ﬁﬂrﬁes‘é%ﬂe\ﬂﬁorbent

aC 'iﬂzl@&aﬁ’ feachfve &ﬁlesarﬁ%oﬁfgnﬁag%rrreéaégﬂ%reok igom f?ne ve%glgtlJnrggsm th

57. The gas cabinet assembly of claim 56, wherein the chemisorbent material is effective to remove
said contaminant below its threshold limit value (TLV) concentration.

58. The gas cabinet assembly of claim $5, wherein the point-of-use scrubber is mounted on a wall of
said gas cabinet,
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vessel, and shut-off of the valve controlling flow of
gas fromthe second vessel at the end of said second
ned period of operation of the gas

?S‘ggﬁn%l%%%S The gas cabi net assenbly of cl al%%*ﬁ}%?&osmsww
wherein the gas cabinet is vented and arranged for
fI ow of 20 ventilation gas therethrough, further

ising.a 0|n -Qf -use scrubber in the gas cabinet
f o P SEPY eﬁ%“ﬂﬂb Yod Flgim A2 ufthen ¢qmprisingan epd-papt detetor for said point-of-
di sokesegbbet. her eof from the vented gas cabinet, to
renove contam nant therefrom 56. The gas cabi net

a@ eﬂ’%gg {ﬂﬁ{l a|m55f wher ei n the point-of-use
sctu S @ EfseERly of dHB PP sWiersiErhe povoBuse abrubberaotiprises a scrubber
W t hosag donmlflig&rﬁblﬂ%ﬁ’dg nleBiim HRARY wherdil 88 ﬁﬁfbblflé lﬂé&mﬁldergoes a color
5 ventchal11 ‘%? 24 |he as Cal%l net asserrblé/
er eg sdid con 5214 hopsing bas 2 glass viewing port

cl aim he" chem s
ef f &?’?e’rnvf‘@r Yigyaldetgmirationnd P?dlau;mwﬁﬂw warbbmbmbdinm its
threshol dlimt vaI ue (TLV) concentration. 58. The gas

a| erein the point-of-use
2 ﬁ O TGl i e T o 1, R s uperabbe
beveing eshinpp a Wtﬁﬂﬁ@@ﬁ 03¢, eheremGhe s’ﬂﬂﬁa@&ﬁediﬁﬁlbinﬂbﬁéoes a color
aSSGj'ﬂiﬁe)bn Q;fmt&Jbﬂg Wiﬂf’srhld JOMQIE @ R, E%%lgﬂet%n Bnelﬁ;i_ﬁtrﬁer cgmpnses a

det ector. for of - uUse sc

0
P P 5%1.%?5 | ‘g?“ 6”‘? Jecﬁinw%colwéfm AP eduping mr owm indieative of
scr exbdvetion ebthpscivbeisg :medsnr ubber  housi ng containing a
scr ubbi ng nedi um therein, wherein the scrubbing nmedi um

oes..a . Cco 5 chan e on contacting with said
con % lla,ﬁ_let as, w%liyscg'l Iamhgu eﬁegz Hid gutpnt 4y ayansedtogkyus off gas flow control
Vi em{vpﬁgn o its calfitve arditoprevietiopatitonl at théi,ﬁ!‘. %ﬁbt%%ﬁ:ﬁ 56h resuming until

eX hgdisddu il %bﬁ%eg@&q%%rmwlﬁi%n e 9as cab| net

assenbly of clarm e use
scrubber conprises a scrubber hou5|ng contalnlng a
15 &% riblgisngbime distinhly bfotaih 99, vnia%%erpoiuh@flﬁ&ﬁm{?ér Q&nﬂ}ﬁéé'até@ubbmg

f.act
o e SR B0 L v o

corfpf} deast breakghowgh| of rsﬁlﬁrmmalmﬂasté‘rm the werilibin niediil®it 206 (i) Mibduce an

s alotp@r@ldhtive BAREMstRA Of Y Qb AGaRAR, Out put indicative
of exhaustion of the scrubbing nedium 62. The gas

cabi net assenbly of claim61l, wherein said output is
4r Thigre gabinst asprmblyodffolaiyn 9, frhewin 6o pointedf-use/@ubiRS cdniprifdd @ scrubbing

20 Qasucdinh) M@ the %Eﬁjcaﬁiﬁet ResEE Fur P @Jnﬁ:%tkelg :3 p?c{gﬁa.tmmablg ?ogg {cgntrolier (PLC)

cabi. get agﬁb fromresumn
scril f“ﬁ meu nymbeg gf @é‘@&"‘ﬁﬁ/f’ﬁa&%%%a@@%@mmglg vessels since the
me dlﬁtaliﬁtlonltﬁ th 3crubbing mgdism cabio PRéide &SRR iXditiver Aleltop Shange out of

Whek Sdnbbih D Redd@h Nt - of - use scrubber conprises a
scrubbing  medium and the gas cabinet assenbly

further conprises a toxic gas nonitor (TGVW unit
65“. Tleerpgeagbinet assembly of claim 64, wherein the PLC unit is arranged to calculate (i) the amount
25 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
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to (i) detect breakthough of said contam nant fromthe
scrubbi ng medium and (ii) produce an out put

sl ' of exhaustion of the scrubbing nedi
mh‘@ﬂhﬁ’bi net assenbly of claimb59, wherein Pttﬁ‘éus@cfnzimsww
poi nt - of - use scrubber conprises a scrubbing 20

medi um and the gas cabinet assenbly further conprises

a procrammbl e logic controller (PLC) wunit arranged

to COUHuRgRbeA i ramte of veltergle Bstel of gas storage and

di spensi ng vessels S|nce the installation of the

sef. ubpl ﬂg:aﬂgédbéééﬂ afnp?Gp\;il%ﬁém s%:daéi]w 24 ﬁ %%ﬁ%ﬂr&g‘%ﬁ% %}g\ée]ected from

of for chang

Therhge §r°‘8’aﬁ‘i“ﬂé¢i"gé’§ @@%wyrﬂe}% aa@eﬂm adletsvm; ailateldtsh dabRls Coylindrical
uni texingiates; cubitgleles) and anlded dethdtridaliy reduile mﬁr[i?égmgr shapes, Of

gas to which the point-of-use scrubber will be exposed

{8 a single gas storagg and di spensing vessel and

(11 ) DB SIS PSERP Y AfAlAT B4 Whevin b Phygcatediorbon s apramblityic form.
the nunber of gas storage and dispensing vessel

CPARYE 52 Whitine fanmed, bef are the, s r ubbi n

medi unti s ex?]aus gﬁ!} %anﬁ eﬁﬁ%gm%ﬁlﬁ”f"ﬁ%{c S?d 8?“‘%13 group
cl aopsifire ofplecke bricks.lved hoWgssi cal adsorbent is of di vi ded
form 25 WO 2004/052487 PCT/U82003/037719

37222%' éay Eé{?ﬁgtla%elgﬁg i ?ﬁ g’#lntgg gllg %}1@ g% %;rﬁ;%ga single monolithic

vvhe?fé?ﬁ sai d divided form conprises a form sel ected
from the group consisting of beads, particles,

gy a , Iet Se atel ets, tablets,

cyl %ﬂ% c?%‘f)‘“e ”‘s"EYa"§t gg‘l % srein e anoadlithic fopm mﬂlpaaeaamu!ﬁphclty of
geo%ﬁ@%b@lﬂﬁ@g}@ﬂ ar and irregular shapes. 5 68. The

gas cabi net assenbl y of claim42, wherein the physical

f oljthic form.69_. The gas cabi net
as se rr%% bﬁ?{)}g la“’i‘/\ﬂe?’lé‘?“i‘fl e fntrioRyRigmP hthecvesselomntains less than
sel'@@se@temmvhﬂnmncgwmdpmmmmm of bl ocks, bricks,
and boules. 70. The gas cabinet assenbly of claim 68,

ei n the monal | cformcorrprlsesasmle
Weﬁ]lelg?sﬁf‘%mt bi X claigyy 1;pgherein fae lgfﬁ’éordalbmmfttheafs%mtaps less than

of %Idame@mhﬂhmtelemoﬁsmpmmhds&mne formconprises a

mul tiplici ty of discrete nonolithic articles. 72. The

,glasnlcab ase‘lpggfo %/ of _claim 71, wherein the interior

Vol urEs St "feﬁ@S L Flaip s ierss themteriar Melme of he ¥pssel pantains less than

o récliscrete monelithic alioes ofxhid playsich! plydéng.al adsor bent. 73.

The gas cabi net assenbly of claim71, wherein the

JnLrgrl or .yolune of the vessel contains |less than 15

50 T8F 5 FAnet a3l iof eleim 7hwhprsin de ingérios wihuinesih fhe vessl contains less than

adgdisbentnondlithic afifeles GFasid FhbakorBmsemdl y of claim 71,

wherein the interior volunme of the vessel contains

| ess than

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 ocecupies 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
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8 discrete nonolithic articles of said physical
adsorbent. 75. The gas cabi net assenbly of claim 71,

Wftﬁhlﬁszg,p,e interior volune of the vessel cont@iRs,osmsrrie
l'ess than 4 discrete nonolithic articles of sai

physi cal adsorbent. 20 76. The gas cabi net assenbly of
claim 68, wherein the nonolithic physical adsorbent

provides a sorbent mass that is conformed in size and
shapge’pbihe ierionyeleme ofthoygsdne of the vessel 77. The gas
cabi net assenbly of cla|n176 mhereln the sorbent nass

3’22 E\g §a§ _?%'inellgﬁﬁﬁmhg R{ﬁgrgig §he3 {'S%fglzﬁdv% % SR p?rgolyms product of an

wh e OEPHC Yepie sorbent nass occupi es from about 75%to
about 26 WD 2004/ 052487 PCT/ US2003/ 037719 95% of the

?223%% okl b oo g Erelifen e bR et s i

35?* IyS|s product of an organic resin. 80. The
gas cabi net assenbly of claim 68, wherein the physica

t ha sjtu 5 the vessel. o
37° iR a2 sl SR hy o et i R o e evpnotiti
of Plﬁ@esrhﬁ Bilqgeth dlllat ® beﬂ‘”ﬁ@l Bradtld thmmale Helghicof ther ihexidr &@Slume of the
has ve%sel 04 Bosk BRkionkiSired 8LV Hllwdin 8 1 Q:ﬁ:g(] g‘tlrgesttﬁqucﬁmé}%? cross-sectional

hei ao f the interior volune of vessel
cro g d8erfsstal area that is between 0.1 and 0.5 tines
t he rectangular cross-sectional area of the vesse

i) B2 ga.g- %ﬂﬁéseﬁﬁ@' R ehinf PS5 %{QE}{ chfh of lﬂ%’rﬁﬂltﬁ)ﬁ%lﬁ%%{sg]ﬂe monolithic

each ? he multiplicjty of discrete nono
art?r'&‘ieé@asﬁd%“a&g‘llaée‘l‘rﬂﬁ]@ﬂwgﬁ agar al | el epi ped shape. 83.

The gas cabi net assenbly of claim 71, wherein each of

a§ b&lnbtcds&}ﬁb fof gﬂalﬁlc'{}??]v% {E}g g%g %‘F] gnuluﬁ)ﬁm{hr?olff ggcé'ete monolithic

Iater ongi tu

i“t‘ \é;\n cﬁ“ Yerclpgitadinedly iabuted in prafatsegonta¢t withhasjacent monolithic
i ntmmbensmnﬁémmwmummﬂw&&el 15 84. The gas cabi net
assenbly of claim71, wherein each of the nmultiplicity
of discrete nonolithic articles has a solid cylinder
$orkke gaseabineteassgmbly of plrimetl, whesdmpacly of fhe aultiphiaitt 2f discrete monolithic
wheftRichhds A golfdlcinder mpr i ses a fluid having utility in
sem conduct or manufacturing. 86. The gas cabi net
assenbly of claim85, wherein the fluid conprises a
%t (fhg géﬁo@é{ﬂetsassrf@b%af@bmf fHmhed thé Guid rcompriseson Fiid thivigy utility in

of safisdna@ior RhmSRAAE, hydrogen sel eni de, hydrogen

telluride, nitrogen

86. The gas cabinet assembly of claim 85, wherein the fluid comprises a fluid species selected from
the group consisting of arsine, phosphine, hydrogen selenide, hydrogen telluride, nitrogen
trifluoride, boron ftrifluoride, boron trichloride, diborane, trimethylsilane, tetramethylsilane,
disilane, silane, germane, and organometallic gaseous reagents.

87. The gas cabinet assembly of claim 42, wherein the fluid has a pressure in said interior volume not
exceeding about 1500 torr,

88. The gas cabinet assembly of claim 42, wherein the fluid has a pressure in said interior volume not
exceeding about 700 torr.
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trifluoride, boron trifluoride, boron trichioride,
di borane, trinethylsilane, tetranethylsilane,

sy sil ane, germane, and organonetallic
?e@%dgﬂ@fmm. The gas cabi net assenbly of cl ai%i%?dﬁmsﬂm
wherein the fluid has a pressure in said interior
vol ume not exceedi ng about 1500 ton. 25 88. The gas

cabi net assenbly of claim42, wherein the fluid has a

pre $8¢ 848 cibipeisassepbly af daim 42, Wherein the finidihas agreswedil sggl introm volume in a
700 rdng¢ ¢F frodh abdD108 QOALA P&y PCT/ US2003/ 037719 89. The

gas cabi net assenbly of claim42, wherein the fluid

has a pressure in said interior volume in a range of
9P o Hhe 8768 ebingd essemblyf slaim 4% Wheroip fthe @S¢l chprisgesmaterl pidonstruction
ass esieteY 161 tifel ghduflodhdistingO LRI olafi6s, VERT&! vitQIPhASER, Rdlymers, and
mat grial. of .cgnstruction selected fromthe group

consi sti ng of*Het al s, gl asses, ceram cs, Vvitreous
materials, polyners, and 5 conposite materials. 91.

bhe Thagas abindhssddBCONm Mo, Ghabil B0 ves W €0:fliikst  Retal material of
vesgelmgqﬁprlses a metal material of construction. -

92. “ffie %ﬁs cabi net assenbly of claim91, wherein said
netal is selected fromthe group consisting of steel,

9b.aiTRL g3 S,abﬁfé%éemblg Iogcgguﬂ _bl'_mwh&QR Rfed rgetg Es%%@cted%n&%ee%?ug @gjnsisting of

aIIQ%$ thFreof. 1 he gas cabi net asse
cl af'fRb i3inlesgisias! calyminumscogpr bragssbronzg.end Aoy thessfpr i ses a

sorbent material selected fromthe group consisting

of. 'Pl@ﬁg@s@ﬂbin@%én%ﬂlc@ glaiﬁﬁﬁ, 1’<3i11qﬁ*:t si&l{%o%%{l%&%p%e%%@gﬁ’erﬁt material
nole&u%gr si eve (‘al um nosilicat Jmateri al's,” "porous
si | BT fom) fg groun confising, ofsearhopnistivited; ¢aghon cnetahimapregnated carbon,

pol metelacsieve (ahimimbilicateb MtitgHalsVidrdt Acdn, sBiB alumina, styrene divinylbenzene

f j | d._gl dja. 94 The.
cani haErBeUERE, SRSl e S tont Rl B BRPS, o

adsor bent conprises carbon. 15 95. The gas cabi net

%6 SEhghs\tcatiidet Sibediblyiofcaim b avherei telpBysiRi ¥ Siobalt cathsins Batkh,
conprises activated carbon. 96. A nmethod of reducing

footprint of a gas cabinet assenbly conprising a gas
Babhibh &ts st bl gf deim g2 svherein the ehvisivdl dsdibent coatpribee aivated carbon,
one gas storage and di spensing vessel containing a

hys] .be . tively retaining. said gas .
B b Q3eRkRE e 8Lk (Bt Bl oomisBen et g
at peRyre prledingghlsastne gasgloragsrad dispepenesiessg) cordesisigg a physical adsorbent
Ve sativelddrbthiniag AT MEdEaidd AR ' i [
The thOd(Pfgcﬁiﬁlﬂ 96, ﬁ%ereinceé@ﬁhgggaﬁgég%%ﬁﬂﬁﬁfﬁhwﬂmu
a CEomE i gsipsyerseh s p Yot ihgreriangnlar paspliclepimdderms r om
sheet netal. 98. The nmethod of claim 96, wherein said

9FAThS HhEE of ARRY 965 GRerdifVBach 'saill VeSe1 448, & ;egtg.t%gﬁr gargglelepiped form is

fabricated from sheet metal.
98. 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,

99. 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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di spensi ng vessels, conprising disposing successive
gas storage and di spensing vessels in side-by- side

"o Bdos 094y P to one another. 25 99. The met hogcqfusanoinsrTie
clai m 98, conprising disposing successive gas storage

and di spensing vessels in abutting relationship to

one anot her along facing walls thereof. 28 WO

2 05248 1 US2003/ 037719 100, The net hod of
ﬁgﬁlﬁhﬁ" e ﬁzﬂf PR 5 8&5‘% 7 i STRIG0gi e g leayt srenftsaid e storage and

of siéﬁp@ﬂga@ssb Orabigitngadkdionstlip SO 61 i@e WA 580G ghsRabinet,
abutting relationship to one or nore walls of said gas

i het od of storing and di spensing a gas
%W“&tﬂ md&fﬁnﬁw%w@at IP‘&BWFSér&tqomgﬂsglgvfe’ss@ingavessel having
h avia n‘g:tangﬂar mmﬁgipédafomn alispdsing | aqm&mﬂacﬁﬁﬁem m%esﬁgb%f 19;91113 sorptive

phy?ir‘]fflﬁ?}; fo Iecgrrirghgsa}d C%eas B sat% vesg% aa% ton gxgs&t}ddahysxcal adsorbent;

ves S@fing %‘fd W]OW& { GHiveohrad m@ml @mhta]ﬂﬂjwwbﬁrﬁnblose the physical
S eahdstajers andl a&é&tﬁ&ﬁé&s%ﬂhscﬁaté’ @Jntéeﬁé}ﬁ%q eﬁt@xﬁb‘i‘ %h o %1‘@‘ %{ the vessel;

S|ca Sor

act se .t he phy

o BEL B et oal fork BE o5 b SEr et painecia g vave in e
env WWF]‘P ﬂe\V gqslﬁ@m\ﬂ@srsﬁetl pud tittewph thpiactantable @alew) SO £49 didpedins.
fromthe phyS|caI adsorbent and actuating the

qﬁ£HQ&%Qh%f val ve head, to flow gas from

e vessel ﬁm?ﬁp ?ﬁ%a%E ust seEfbber\o p semicqnéijoiog sgnufacturing
di sPeiligicorgprisitge W0Rd gafcaisethioough whice chnilhitg g§s| isHiloheld blop@ftion of the
ON &6 cAKBIRAF meBHI %@%mg%nt@chﬁ?&%d%gﬂﬁ%g& gas %ra)r fo déscharge thereof from

nantgfactglHlil g faci conprT si ng
cabh&F FHIb ihe sasbbne V’é‘i‘ﬂ"?l imathp 635 cglizstits remomubhahie contamtinant
opetherefopn and dltsdha’rgmg asubbabeneiation Sk @oﬂ&hé"@éé Al fdv}&&eﬂﬁl need for

co n tion gas r to discharge
t hg%%%eht it %géhqﬁyde Q%dglaga Fhe vﬁa‘ﬁhe"gauécF Tntf HEdremifenductor

|n‘FﬁEaﬁH§¥§ﬁ$ﬂﬂ%¢Wm@@ remove scrubbabl e cont ani nant
therefron1 and dlscharglng scrubbed ventilation gas

wher ehy need for_ 15 treatnent of
B o8P BAOB e BEYe Seciotngr i Srobks e g1 0 e
t hé’%ﬁﬁ%@h’é@}@tr&uﬁt‘:MQuf wotiletion gg réqaizémtent y i S obvi at ed.
103. The nethod of claim 102, further conprising

6 G [ cr.ubb entilation gas to the
108 T S B 10 PR Red s oeen A shemipbegisctv wit

&ﬁcprémmﬂ fmlxemovalmeeoﬁ@qnmmmmamn@m 102, wherein
sald scrubblng medi um conpri ses a chem sor bent

‘ P;gpa% 20 the contam nant for renoval thereof

Fe éﬁ?’f“?‘%ﬁ?"i‘“&%ﬂs‘”&a@’eﬂ% s coingtdefiging fn caglosedsntais vglume and
conslufling Aey cigeuipe it e igfersor velbmme afangbeffd,rrmsp@sﬂ@ ofg6ceR E8from the
| NEDinke@s p%&ké@i?soﬁ@éjdxspbég& iul‘tgé gl’il 81\£Vmé: 3 thel'II ' ‘%/116 et gqéiscmg)geg in gas

i nterjor, volune arrang ed f spensi ng
f r GIRPY pdetionshigiig, e ﬂo%mﬁm,@s\@mga@n gwmw auaxgpd)@e fbeding ventilation

t hgesitothervieted 6o abiret; vaedt:miﬁorg 28 oGP ird %ﬁsc]ﬁ%g%ﬂtﬂduﬁg gisrh:om the
ga\%nteé %&%ﬁine't %Luaé - P usQ %Rfag&p?ss ﬁ/lvﬁ%é%%lé Erolume of the vented gas

ventil ation gas source a
v eﬁpﬁnptaetqa@?d 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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25 gas to the vented gas cabinet; a ventilation gas
outlet for discharging ventilation gas fromthe
vapt@dofasy cabi net; and a point-of -use scrubbger/ms2003/037719
di sposed in the interior volunme of the vented gas
cabi net, arranged to renove scrubbabl e contam nant
fromthe ventilation gas prior to discharge of the
ven s fr e vented gas cabinet via the
en:"H’rg% % g‘ﬁ "'%“‘“ 636%1 e ¥ cppamingst o e yentiatipn gee for pacsimereigval thereof
of @PQﬁWW%@@hmmhéreln t he poi nt-of-use scrubber
conprises a 29 WO 2004/052487 PCT/ US2003/ 037719
nt. ned reactlve with contami nant in the
\(;1 Eﬁ:flh f%‘t ?%%et X 1 Flgﬁlclt PRIl R REPCOIS 18RY BRe compLses & lges storage

ven PIF dﬁ??”@ﬂg @ﬁsl COmng E‘:l_]ﬂl&m@mrbelﬁ hhvlﬁ@fsorﬁﬁ@ Qﬂﬁbﬂt}yfoﬁﬁe pIOCESS gas,
claim 105, wherein the process source conprises a gas

id dIS ensing vessel containing a
Sﬁ?s. e i r‘%sé%‘?" steoR gl 0% SYhprein the PhyERsl perbept dowprisedarbon.
process gas. 5 108. The gas cabi net assenbly of claim

1@6ThewhhBhdRash ses _carbon
109. The gasmggﬁ?ﬁ£¥§g§ggﬁ%?%ggg%%galn1%%%mmﬁﬁ%ﬁ¥WWWﬂ°m“?

t he physical sorbent conprises activated carbon. 110.
ﬂ‘i’eﬂtj&ss qgbifsit predmblysef elatod 105 pbhetinathdprddb ,gaélh’aﬁfn@eﬁa éa@ faving utility in

Pr O%@RendeAR neMRiLLSES @ gas having utility in
sem conduct or manufacturing. 111. The gas cabi net

assenbly of claim 110, wherein the process gas
blér@P pEsesbingt y@meibly of daiing 00, hesih tH 91'00‘4553&’35 Enfbts a gas selected from the

E‘uﬁ Eéfgi&m? Bﬂ?f‘%'e%&) F‘llg o hlge%q S?l?nfr%g]}yﬁlggeﬂ tf:s Ig%cfegn:qgogen trifluoride,
tri 88?[11“8‘@13 tl?&l“dﬂ“hlq“ﬂ‘b Hllbewa;i &imeghylsitang neiamethylsilane, disilane, silane,

tr@mmmhyhﬂm@amewmmeg£@m§&ﬁ¢M§|Iane di sil ane, sil ane,
germane, and organonetal lic gaseous reagents. 30
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