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

WO heilsDs51387 THE | NVENTI ON [ 0001] The present i nveariusmo3/037719
relates generally to a fluid storage and di spensi ng
apparatus including a fluid storage and di spensi ng
vessel having a rectangul ar parall el epi ped shape, and
to an integrated gas cabinet assenbly including such

f | URECTANGUBAR FARANIIEUEPIPEDFILUTIDSIHRAGEN 8D
THE RELATED ART 10 hgggﬁtaﬁﬁpkgnhEgggfp fluid storage
av

and di spensi ng appar at us e cone into use in

sem conduct or manufacturing applications in recent

years, as gas supplies for a variety of sem conductor
FIED ORKTHE INVENTIONper at i ons. [ 0003] Exanpl es of such

BT B R RO LU A OO0 LSS ey i
flyié stgres and Jispehsiagsvebrok loming p irdclauguiar deglickpigtdsbapepind spi inegrated gas
caBRAE (RO Hifdind i RET G A HEBYPenHERARAIsON Of

netal -containing filnms, using a wmde variety of

organonetal | i ¢ precursor reagent gases; and
DESURIPEION OFTHEI RECATEDXRTSUl at or (SA)

oel.ectronic. device structures, utilizing. silicon

808 e i Sk =ad SRR Sirath A5 SP PR s gemiconductor
mprRQOulingCapphestonalil yeantaydasblae sordopplies s edvdrietyi df semiconductor

shelags and.disspensi ng apparatus include the gas
mSocheﬁ%yst%ng avai | abl e under the trademarks SDS(r)

and SACGE(r) from ATM, Inc. (Danbury, CT) and 20

[0B4] B mpleaSsubll eticohductol ManufAdhRihg opRaidls inbhlde, WEHEU limitation: ion

.systens typically include a.conventignal .high- .. .
ot SRRy bl Dl R PRl PR CH ety ot ciorae
clewichldaph dgsifidny e inetl-canthéndngidng, usiegld wide vaiety. of ogganometallic precursor
o : . i cat . . . 0o
TR ST o 0 TUIELLET Ohp ELIALE e AR v
siicgn praires feggeaty Sich agsilenesad balesilapeggsesddi spensed from the gas
cylinder vessel. The gas cylinder vessel holds the

B0 R e LS B 05 TR RS R s e
soge batms gagabomtidralte tadeniasks SOE P idSAIGE ietrad L Inon(Dattbery, CT) and
t I i ) C . )
ROy B B3 0 B Oy ) Yo
PIESSIE gefefydingen vessdh s the rpegeingls fop @ splidiahesy phasiepl adsprbens gdinm, e.g., a
m6lBculal BiBveO@aRIRmoficat) A0vald Garbddr dd ofer AMEHRI MhvEEEIoIptil@hffinity for the

storage. [0005]. The prior art high pressure gas ..

g Srrth @ and e horam o B o Srisb i, e £ Svinder vese
hqldselessarbes nfedinmgathe fetnaf adge] ofshamobes pediclpy; esisthiy esdebiy elhagged with
1D S5t 66 Sk £ ' '
4 bl B SN O ol Hobtn: $BFr ot PR bty
logrgrshrsithoyighiperaiee pt whick secheavqybindes davsyhistorieally Aoeaugpd (agicpressures on
th§ ti@loy 1500300r 1615 or ehvéhGigher) tor b stolige. St or age of hi gh

pressure conpressed gases. Hi gh pressure gas cylinders

in the event of
[0005] The prior art high pressure 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 concerns

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 PCT/ US2003/ 037719 cylinder rupture or

| eakage of gas froma mal functioning or danaged val ve
woaeed/05m80l ve the risk of catastrophic rel easecofusgms/037719

to the anbi ent atnosphere, as the pressurized gas is

rapi dly discharged to the environnment of the vessel.

This is particularly problematic in applications such

conduct ar ufact rin
ot SPLEOR AR ot IR £t ¥ SRR Rvep the s o
cavaeitdphlaselea'& of pasity e malmnahttnwpuan getheprsssurized)gas igyynidipfisvharged to the
enQ on?ﬂ% &‘Sthé/ @esse'l N RN cumgv Bro%gﬁatﬁt H%ﬁp:%ogs S\chQagglnuconductor
ysi cal adsorben ased gas stora

mmuéaﬁ@maa Mgere aay Pl Yied r&b&?vfeanﬁ ék@wé’n@éed apelghly toxic, as well as
erRESHNRNEI1Bdafte RS, 3121, bRbphofiddr @XAsERBin bodtabtvath IRl BhokpiRRd

utility of gas supply systens, since the gas is

advant ageously held on the sorbent bed at | ow storage
[0pe6d SBhe phsicaledgprbentdhatrd terowqize rid dippesggesds of thel@Ove-teferenced type
acKQQe 5 gfbgtantlgf uﬂﬁ&%&ﬁ ﬂieth@ts %r?cﬁ ﬁ'tflf?}s of Q@guﬂ rfﬁ]%hé since the gas is

| ow t hose at been ‘stofe
adﬁ?‘%@%‘tk‘ﬁlé held phihe §‘§‘§‘6’f fgfg§t lev |81i°ﬁa%1?r§ssuriﬁe%ér Yb#ggpspheric ﬁreeqb}@s of 400
toamemrr of otBerWis St @restiis AaB B wRll b¥law IRsd 12 afhichfgad has rbee,n st in high
i nt.o the.anbi entﬂﬁgﬁlron

presgl#re c?lg%gs é %;9 C}%S ﬁ?r? u é%ic%ol;i ﬁlglye érl; é@ 2 VRs® 6%'1@3'0';] ggve head
faghae, tl@natt bligasardseinto tieehbient ehyimnmed Sekryiley, hel, diffagional egress when the
coﬁHB@& E}g%ﬁ r{'l!r:ér5101(1:.‘>eri:3 rb@c? utflgves%ﬁis Feli g}ggtmg%hértcg)resm aﬂnsce?gsult of its

saf ety char acter, e sor rage a
enfypnserh FR&ih ghatasies dife $0§beefchafeé $3% PFG’PER; pngd dl@e@@m@alt is gotssppondingly
acSoritRddeled BEmpleSmd tRSEdsly SaBhmtd fEEJiﬁtonﬂEQHél bRk up Gaféf Sstems during

Rt g o e HF et sy iR e B i B e fers

conpressed gas cylinders. [0007] In use of the

[OW Sﬂl 9@' 0 ﬁlg %WSQQQBSO%&%‘;%Q %§s Jﬁ)tragg ngﬁhs@ajg ghﬁp—:ﬁlnﬁkﬂglgsmg is carried

oy g& eﬁfq@tmgdﬁwtwg a%gas et thqq@yiw aserhent a@@w held in t%emtemlﬁﬁ volume of
thO@dséb], kthitMR deddttRl bR may Mkl FEHed ot BEMYREREI . SO that

the desor bed gas may then be flowed out of the vesse

[ 0008] Desorption can be effected by a pressure
[0008] fIegseptionghn bewlffeqteelby agrossueshifirantial swipraby b deesbure is provided exteriorly
ofet)ﬂé eéske@ rtﬂay is 1%@61‘061 Jﬂ@ e sl'esshgaih ﬂllesvelssgwe Altérqgﬂelgr h(ﬁ additionally,

interior pressure in the vessel. Alternatively
degerefion; e hel sffectefe Do hgtineopl %9hyl§1éa1@fi?°8€{ltelaed§§¥“ 4N mbmeﬁ the low
astRRLRNYRIC BtwRA IS deate die dhdI e $Rysas] ad@orsans rmth haa; 4 @W further

dl%%%r;sgnlcglglgﬁdél A gggﬁeg%?sbrﬁ%\ge glpﬁxvéﬂgro%%gleealﬁt?n rﬁ%% the gas cylinder vessel,
sochs $pmpeserigronauizdtipt Yifferantpher the rdsgrbsl grmyo djkctfrh@sl\muhsfer of the sorbate
gats hﬁt@ ldgh:axtnglega's @{r&fn' @ SM&LCHIQR d%EenExH? fr&ﬁ%hecxye d§ ?gﬁz‘l{ the thrmllgh-ﬂowmg
vessel so as to I npose a concen ration erenti
cagfft e adsor bed gas to effect mass transfer of the
sorbate 25 gas into the carrler gas strean1 for

[Oﬁl?,]bﬁ) Sﬁ% [%%P %y(l)u\?é neesse L s ?1|seé1r ot conven 1%18!81@%% ?]58ur§ gompg >;Fedrgas Ftorage and
dl%ml and asheumcﬁ“cte fipd f@@m@mltarl@ﬂnht blasseg Igasptows endadispensing systems, is,
asccﬁfmé Equng@sd iRl -sﬂz{f)gd vé&e? il}pﬂmgase é@gl or other metal alloy,

her et ofore used for physi cal adsorbent
whiehhhag 8 aReE 1otk Spang H@vgypslteéc}rgssembily is coupled to the neck opening, e.g., by

welding, brazing, or the like, and includes a flow control valve in a valve head block containing a flow
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as denoted by its name, a cylindrically-shaped vessel,

typically fornmed of steel or other netal alloy, 30
wohbehshas an upper neck opening. A val ve headrasasadBg37719

is coupled to the neck opening, e.g., by welding,

brazing, or the like, and includes a flow contro

valve in a val ve head bl ock containing a flow 2 WD
pa%sgq%{/gl 5%%?%};]3?%/8 £ r%Qng gélrg%’(?lséés%d Bﬂﬁ%ﬁl&fe assa WI et arﬁg té%a%tnge j oCP\e/:r?able and
clesalles gt dwaﬂdytoawhamcw@rfbw o | tpsredzbm ,ﬂudsfroeteféﬁ p@@,or Yadpme of the gas
cyfliRlle§edi scharge flow of the reagent fluid fromthe

interior volunme of the gas cylinder vessel. [0010]

The val ve head may include a hand wheel, automatic
[0018] \TRe Wthaztdoiiay ticludd dlieind whdel) edtornaic vatbearatabsor ofhef sotictural elements

h
forfg) 9 ion, c{? I:rllg valv% hﬁie v]gl] ¢ fead gﬁlecaﬁé/t }'égncta? 28 q' (}ﬁ \g%lnlnx%t&r at a discharge

Rarge
factehkm@@fo,r eqripped) wiith pher nwanh f@tChl@ﬂlnaTﬁ@mbnefso@nét@@phamfglds ete. to the

va&'le qllé\édl ion&ﬁble ?sntg lf)'etf%wecfrﬁ[}ﬁlftﬁ’e! Qésel @&dﬁgh Eh@ VaRE heaﬁﬂa;lng &low circuitry

to ena as to be fromthe vessel

copedghgtio, tihloguy Pfﬂée hB%idalaﬁlePaﬁ mawpélprr% jnelpde addigiena} ragsages and ports
thdrf18 e, Jor fH1ofdhel vAGHISHifsob&ft meding, féﬁlzﬂétguig%ﬁdle lR¥alled sorbent bed with

opt ional Iy incl ude addit ass S
soabips e g OF o Yo 9% bkl ORCRIR ok BB fp e vessel
preredinenmthefeof, etc hardghenglve heatl ey bemteglaleé dritls ardoapldd th exdtabie tlispensing,
S a2 n of Tl d
R B SEARR G0y b UG08, Bk YERIEH of 1 sos sorago
dispensing @tement t hereof, etc., and the val ve head may be
integrated with or coupled to suitable di spensi ng,

[Otgﬁggi ; st?r% agcp é&%@s&%ﬁﬁpﬁaﬁén{%n e g SOV% e(g?r%led Eg"édg 1%%1’6 ﬁ%l%/ described in
U.8i Byron §,5 18cp28 y@teém GleB® M [Tof aud dangsis O a@éflaawd the idispleswsd ofgvhich is
935@% éedq{eretnh) r&ggl\égmqﬁgxﬁfrétged type are nore fully
escr ed in S. Pat ent 518,528 issued to G enn
M Tom and Janes V. McManus, the disclosure of which
[0‘]]3] The ey thdd Goe peh ainpldyddet &'b bbrh‘lﬂerd’uﬂbﬁﬁsﬁﬂ@t&soib&nti-ﬁa&d low pressure
gas s{oI ! :tal)édod ensméaiyuj n.§/ \é'fwe eo'nt?na;gcg ?)Lbehﬁlv %eavggx&fteﬁ %1 oc%g of the type
COpYeBEfSIBIIiYE usedais lgghopresgee anuipudised @rss btpngges ywt disgenéing @pparatus.  This
pe%%&héemfﬁgagé & ti?eeheta%aﬁ Qxl aere Knaéorbgﬁflbhéa&i ?}rsémgfs aHi@utetb)éﬁ@ a number
conventionally uséed I gh- pressure conpressed gas
oficFsage and dlspen5|ng apparatus. This 20 persistence
of usage of the heavy netal cylinders in sorbent-based
at.tributable t.o a f
[O%B f%'ﬁs Qlin iRdral Vess% sdbavg g envné gsée #P&Eg £0e0 }%Iér%nagg tar% %nerafllg approved by
reghjagqry g@l@ory@awgrldv\a@dfoasteraw traxspdrt yldacmpprgmgd)f ggses. These vessels are

readily %aﬂ&b@er Xen?é'ﬁlﬂ? f)ﬂogdcgﬁb}yMulnf’jW o Rrad@ctusdO TRYGre relatively inexpensive,

transport and di Spensing of gases. These véssels are
and wiggly|aceeplgdi | abl e, bei ng mass- produced by a number of
manuf acturers. They are relatively inexpensive, 25

[Oé‘lqliJ A\Mcﬁ’lgjy){o & %R‘io?sdi's the fact that since volume of stored gas is a function of pressure,

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

\J

accommodate elevated pressure levels of contained gas, with minimum stress and deformation, relative
to other geometries, It has therefore been common practice to utilize such vessels at the highest

pressure consistent with safety considerations, in order to maximize the inventory of gas in the vessel.
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[0014] Ancillary to these factors is the fact that

since volune of stored gas is a function of pressure,
woybidrndedscal vessels as a result of their m ni ROMUS2@AE/037719

(i.e., circular) cross-sectional shape, are able to

accommodat e el evated pressure | evel s of contained gas,

mﬁth nininun1stress and deformation, relative to

tri t has. therefore been co n

SIB?G et Gy fingr n% V?}fﬁ?sl are,thu Sﬁ%eﬁ ’e{o ﬁlg]:t Presyge gas gntgsspc}g@ssels have been
repardeg sl b eafci@niRiciaf. eRtrthev wmrsﬁiletu}d ankudesa tatedGilved, Begulations have

the inventory of gas in the vessel.
m%%%‘%%f%%égepd/ US2003/ 037719 Since t he
cylindrical vessels are thus "overdesi gned” for high

[ODI5¥SIQ>H )2 tlﬁébsreéi;ldﬁsy hea$)M ﬁl@tal\/@fﬁﬁvﬁkﬁl RAVE hdRaRen e Ql@ﬁdaﬁldpaagagmg for
ere t

PG ataBaT RO sty o] e GRETia DEP s ARt 4 e Foomized
suslaf@sefsdgteagmergus ap00ide] ddficiencies.| At hesequeaasdisir olxedewigned character,
th%&lﬁxher%h 1{'151&1{ Cagél eet§ %%Ersfablpl Mion gﬁs% | 1ho§he§ Etﬁfgggﬁ ﬁwtals gsuch vessels

i cal sor ased gas s
haaﬁ giend am\ﬂ@#g}at Wéfte@ﬁ%e arD@@ﬁni fodrapspers rdlagige to 11ghtell weighparfieles. Further,

the BERY ijlﬁl@ﬁ’cat Nadels SHCIT WRS A uPstham elHIRY BHS h@ﬁﬁ@@ leﬁétﬁgo diameter
defi Gi enci their ov

con uence o rde ed
ot PP S5 S 1 A B Py ey fiye, ol i Rbmgpout
their fabrication of steel or other structural nmetals,
r
021#)2\ hl;;h\é%?f ﬁlleréforeha?éé)n géh&{‘r}e&; %ﬁ%‘: zﬁ’)@f ?JSJ Tn@ qﬂ{)&)%ﬁ Vegékgéfg for physical
adgprpgng-based 8aﬁ§?rﬁgﬁ’éﬁd dlSPFW@gﬁESWV cylindri caI vessel s are
of vertically upstanding elongate form having a

ratio that is generally >> 1,
Sbﬁ@‘% Yt8gﬂiﬁgﬁmg§§unw eldy to nove, install and
[0o1TQ rIg @n®datbect, [tl%ﬂﬁhtlo_ﬁhelﬁ@s ioi‘a ﬁ\ﬁteé’t&ﬁgéraﬁd alslﬁaﬁfm'éeiﬂpﬁrﬁlﬁs comprising a
ﬂulﬁ s’c01:aI ok dlals nsm ves L1 a%\lll\l/ and n erljgp ogu Wge %g I’l% 0 1 e contains a
physSical  adsorbent - DASed gas storags and di spenst ny
Plyysql @ﬁ@rbGISLSMVARW @lln‘ﬁiﬂEa ﬂNWIENTdO@‘dnq @Omﬁfhldhnth@ iflgid is desorbable for
dlgﬁﬁ)s%fgt front € visEY, %H& hgﬂpt{nﬁhgﬁs?e?nbi}pcoﬁplgd d! L?e sgf 1Y glspﬁﬁs%g desorbed

I Spensi ng ar at us npri sing t orag
fluie, 8*%.%\@?%# wger%%émdwmgﬁ gndaﬁsne%rvm?l %ﬁ reﬁ@lgular pallelepiped
fonherein the interior volunme contains a physica

adsor bent sorptively retaining a fluid thereon and

fromwhich the fluid is desorbable for dispensing
[0p18 Anoier agiesind khe inyerdion redjites freaess ¢abineigssembly ycomprisgised t o

the vessel for dispensing desorbed quid fromthe

vessel n the fluid stor spensi.n

oo PG Ehtles shzariptit SRR ey BB Ghergy insad nteror
vdh@@:l8hngadh it digrensigpé g4s fiofn thehebinatwedit i on rel ates to a

gas cabi net assenbly, conprising: a gas cabi net

defining an encl osed interior volune and including

f1 oVl &5 Peuiter Hisposer i Hedntpripr dpluge of the|2aqreabinget ad gewplqign gas supply
re[ih&@lﬁﬁl% ﬂh@ f@tv @Bitry, WA RidCAD kdkede ; coRpriheRatdamt SRUEstorage and

dlipgﬁq%\g eV&SSC].nO t%a?g{l}%gqeagﬁllglgpgeglfom eac§1 salla ﬂugda gtorggebalm d1spg12nqg vessel

containing a physical adsorbent sorptively 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.



10

15

20

25

30

relationship to the flowcircuitry, wherein said gas

source conprises at |east one fluid storage and 25
wdizepEp@azisng vessel of rectangul ar parall el epi pedTfuseee/037719

each said fluid storage and di spensi ng vesse

cont ai ni ng a physical adsorbent sorptively retaining

sai d gas thereon, and a dispensing assenbly coupled

id s d ' | . .
L R TR TR S a——
aspgmebly ednpeisiing n)gas mbm QOBANY 52248 FoRETAIUIBRR0B/1@38(70ht Fas storage and
dlE}TQQS:IJ’%] Veéelf ééﬁttalﬁlﬁlé a ?ﬁ&ﬂ acﬂérbénh? frﬂ)t{\]'gl %tﬁu‘ﬁg% Ea% ?at %P?ereon Bid method

reducrng
°°3§>§1§%P59Vlé‘6&ﬁqcb of Pﬁgd a lgaafsor@m ﬁ@ﬁgec@ﬁtdﬁpqﬂiﬁln@\'taseg asa vessel with a
reStenpuEpataNelbpishiikgmat | east one gas storage and
di spensi ng vessel containing a physical adsorbent
sorptively retaining said gas thereon, said nethod
[082ph btil finthepaspack ofi thegineeaiidn relfitessia b thethdd dfstsihg a’ﬂdehsg@@ng a gas at low
prégsﬁl‘é alke aﬂﬁjg %lﬁfeﬁﬁﬁl 4 es\eF 3&&?}1% Q%e%é@%sﬁﬁll\éft 1Peld form disposing a

rectangu aral | el epl pe
Phyisal Pﬂé?fb%{’é Ve%?fﬂ h@ﬁ@g Soppiieaifinity fcrréméeaésch@ngma saigals tocbaid fvessel for

adsdrPHidnlog s@n ghﬂicﬁﬁﬁéb%eﬂtg se@lu%as&d%ssél%h a¥afe %b‘d‘d%ontamm an actuatable

atl Ves haVIn a rectan ar
53T PEAGRD s P s E: Fhed By St Gpes e dem o exerior
envinorinieat of d&s&*selh@sorhgg (51 raﬁﬁorbvda gzafﬁfotrnhé yhyﬁ@ﬂ a&satbdntgz%& actuating the

I
acsﬁlgléglg gdl:]i%slﬁ glggalgeggegé goeiio?sl éjig }é‘arﬁ e Vessecf Od ves act% tﬁ‘t)cie valve, for gas
digpgps{ig: head cont ai ni ng an actuatable 10 valve to
encl ose the phyS|caI adsorbent and adsorbed gas, and

te .sane m an .ext pv f.th
028 8 ook Bt REMPRUSLIElp B G PR b Ra g n cxtus
scatiern ob e mrmccmd@btca cmmaﬂaqunglg tfodity e@tpuisitgb Iventwagaa @abiiniet thlmgh which
veﬁﬁllﬁéﬁ C%ﬂ@ ?sdﬂov;eg llfl | é%tg)ﬁl%f fﬂ{eo%E tcgbgney %glﬁ %etl%g Cqu Ly m?n%gﬁontactmg said

th e act uat ab
venillgfion gas aféﬁzsé%thschﬁ%@ them%ﬁqm & aawévtnetswﬂba scruhbing omadmm in the gas

cabﬁd,ulﬁ iréibvE lsarishatlel Eh@imhiAnk tﬁéﬂefﬁﬁ&h aMBSdischakging SdibBREYenfhtiod gas from
facturi C|I|ty conpri sin

t or n
B SR REROT RS CHE P i G SHR 8Pt seubber of
the demrivetiuctor oquefactringrfacfty & bieviagds cabi net, sai d net hod
conprising contacting said ventilation gas prior to
di scharge thereof fromthe gas cabinet with a
10022} (Msbiatierasepet thterintentiongelafes te agpsrrabinet pesemldyrpaneprising: a vented gas
cabifist LieRaky e 6RREAMRAG voludRl &b riNdind bwdbiRG# iR 1A interior volume

d ventl ation fro the gas cabi net,
el O ToRBHE PO aat RO e Groine: S GRobrs a6 PRt fipngpsd the inteior

volyaw obihe gaicebiesk lrelestplesicn pHs loepplyaélatioddipt th ehe Sl caaiElL € Y&ilation gas
sotied! Ei]i'aﬁgédufof %dl{l%génltllahyn ka% t? Qﬁ{al \%L?&j gas[ %gmgt agfeexgtlla% ion gla?s outlet for

asp ect vention're
dlsa%%%‘feptﬂe@mﬁa? &pm dhe ventod aqseablgeasand @@bmﬁ@ftUS@I esfibhérrvigspesad in the

mtemlx@alﬁfé dfNheE hén@Hd gé‘s')'chﬁﬁ%t aEnded Gb WO sEisIbIE ichfidthihdn from the

i.nteriar vol
ventﬂatlon gas pI’lOI' to dlsgmrge of Hme ventilation 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
woaburos243f t he gas cabi net and coupl ed in gas BappiSy003/037719

relationship to the flowcircuitry; a ventilation gas

25 source arranged for feeding ventilation gas to the

vented gas cablnet a ventilation gas outlet for
Hi@ﬁ&%ﬁ@@@%f”1the vented gas

ubber di sposed in the
[00211] d?lgum 1 \IsO:h péra)ectfve tvieey afeenteemhggbm‘Sparaﬂleieplﬁéd, flid Etﬁﬂ%&dtcﬁspensmg
I t. til

R e R U L T T

vented gas cablnet via the ventilation gas outlet 30

[Obmaséureq hex pél@p@@c% S/iewf &rad féEtﬁfgul@ﬁﬁaxﬁﬂi@ﬁigédnﬁﬂa Stofdfe SldSispensing

sent. i nve t|o nore fully apparent from
B REUEER thodipees off PISSBEPNTRUPICY ] 3 anzegyRagyalve connection.
2004/052487 PCT/ US2003/ 037719 BRI EF DESCRI PTI ON OF THE
[OW\M% [g%%ﬂ el ‘)a ‘f;r‘e\a;]'o C?Srlgﬁangﬁ &?gﬁﬁélé \ép%d \ﬂgﬁ to?Jge &hd dispensing

rect ara
Veaﬁeéﬁ@ngpﬂ ghowv@s’%@re ééﬁw@ daigily o ﬂ’@ﬁ@ucéﬁ%fb@tm‘fe nt of the

present |nvent|on with a pipe valve connection.

is a ctlv wewfarctan
[OEF)J%) %" SRS f’)cge e uﬁpﬁfsegfé?rggé S n&‘it &5 §Y fger %g\‘?ég%r@fﬂr aspect of
tha(imrgradn, ngvihp dispretchibereie mbodiinteint ofofctingalappagglelagiped fluid storage and
dik %ﬁf@%s@&saa%&&t@ﬂfehﬁ;@&%ﬁype val ve connection. [0026]
igure 3 1s a front elevation view of a rectangul ar
paral |l el epi ped fluid storage and di spensing vessel of
the type shown in Figure 2, showing details of the
st r uDEIAILEDD ESCRIFOGN OFFF B 1K VENTION, ANIEPREFERRED

representation of aENBODRMENES TREFIGNOFY according to
a further aspect of the I nvention, having di sposed

therein a multiplicity of rectangul ar parall el epi ped
fluid storage and 10 dispensing vessels according to
[0028% Tihepespeni Hventi@ET AhseEDn DESORIVEY IHENa OB sTHEoNENTIeONid storage

anﬁ‘NQpcP 8%: %Qs nEWQ@JbNQM%uME[REﬁEd :Léra[gfg Qt%ﬁll%py&ﬁlg vessel having a

present | nvention i s based I SCove

feﬁﬂggglﬁrc%ﬁfa lelqeiprdpsonforrpsion gvith yipesiag &da@@xl’e&tﬁ% adypaijsisn s Frgards the
naﬁ@@ﬁfdﬁﬁﬁt dTade dgorpiahpkdzak,afe pHokihg 3inbigy AhkVaietoshe pl@&eax sorbent

T AT N ST

vesmakrpenicediucichrantagesgaperatiogiar ds t he nature and
extent of the desorption process, the packing density
achi evabl e for the physical sorbent nediumin the

10028 g1 oo ploaekraoae 1 Pm}anétfont Hehs prapticiggted ragytagesqol the rectangular
pachillslgéged | dogfofmpfion abdse i D Albid | Agags LGN dlsgalsmg&@pératﬁs%f the present

t or . .manuf e %‘ % 19
o R b oA B P BB D B SRt o Thetnguler
pamljglmeégggbrmatmﬁfg ar@qstuahgigd)rbqnt—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 tubular rolled steel stock); (i) consistent with (i), the fabrication cost of a rectangular
conformation vessel would be expected to be substantially higher than for a corresponding cylindrical
vessel; (iii) a rectangular parallelepiped conformation involves “sharp” corners at the juncture of

adjacent perpendicularly oriented walls that offer the potential of forming voids at the line of juncture,



10

15

20

25

30

par al | el epi ped conformation vessel in the fluid

st orage and di spensi ng apparatus of the present
wonvarseesn, it would on initial considerati on BOPAE&R00BO37719

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

par al | el epi ped conformation for a

physical-adsorbent based fluid storage and dlspen5|ng

A/ éfesirtl ms?{gen9§?d w?ud ot)pac reCts% ul.ar ?ral Lel &

Vesse SRR oW R e %&I%"?dél}? cylindrical
gebwpiryf eebrel (dich anfréef of chphmf:la@ed gisteadhie 2 viggigwin dras-gectional area shape
mﬁﬁxﬂ@ﬁﬁﬁ?th@ 'b&p(ﬁ‘ ;ﬁ]?s\{caf:&meﬁt%enalain ‘fﬁél A lvGHﬁ{ne YRS €4STGBB¥‘1(1 (iv) the

formed wt seans om tub u ar rolled stee

mgefse%lkl) of twp Pyrp?péwglfirswélﬁ rithprerpnpthgr pradpgss ¢ dpit ihabis isespeptiee to rupture
bydfresturd @ Gbrad Gebiad therbAYeRAVERS & REanIGSSOlindviOdl héksdde

expected to be substantially higher than for a

corresponding cylindrical vessel; (iii) a rectangul ar
(030 adripEdaeiapdistovaef mweedr | tom the rvlehanies ptdlelapipdd confbmetien results in a
vedle] Ml@h do NGV t8h Q 9&0@& d REHLAEN é‘r‘lll:J & eja%s at the intersection of

R T

ori ented wal at O er t ent i a
adjaseny alls byt fhat qaihﬁréha@fbe% A élﬁaﬁirf@tags sy lopn Amwemt bed regions are in

fabt @AY bl 3s A ks MdvesoRidtahd3PatEREyd & tiniQlia MR d BPnadsorbed gas
relative to a correspondi ng

mé@Wfﬁ&Fﬁggﬂgéé$%€§?$§&58§¥@ (which is free of such

corners, and instead is a mninmmcross-sectional area

[0833¢ Q‘i‘arthe?' E)fél:'ﬁ@)(; rdebdud titeh @ylfﬂ@ﬁjcap eéggly %' Galni Ry, npe&]&ss aectlonal area

material in e interior volune of the vesse
copfogpyatio it %P“é‘?‘%‘lé‘@t‘i“&%’fﬁrf’n“la’\/ﬁ“‘iﬁé PheiFrImeTPiRE Wall 7, fp eount of
softaf tigd Bt predentpd a6l the 8411 & thedyhidritdl adssel & nﬁﬂﬁ@z@@t Cdkigerin@ the converse,

é&f} gbjere?l exttent%¥ tlt%sea ég%mqgs { or _ﬁgepg 82\?16 & eg&FeI ri{? %éﬁﬁaction is much
gregiaylin the pectahgudar darsl@@veﬂbcbnfmmmw thay int theatylindreal vessel. The rectangular
parAHIEl ﬁ?ﬁ%hﬂﬁrttﬁ%ﬂaﬂ‘l&gjyeeﬁéb%@ ﬂlgﬁ& leﬁﬁl?%bsgglf( éag S‘ﬁl&nt tg e{/ers]segth%n from a

vesse does have | ess t1gnht sor

COEBPUTRSlyatied c¥indriahgestsh dewgustthe el Hbesr howediniche gabent bed is non-
ad96thing BItharkvdr,| afid thdidtis drbjttiohaly ARke drikaR tHe @dchdaiar conformatlon vessel, at

S ST YT S A T R L W
gas onitle walhngenqonaﬂdamyckorbm subsamentst) it indtlal dteaptiie@elean¢ from the sorbent
bul k vol une of
mé{bhe sor goglfeg%%dn &?6‘3312{‘%& ere%rg%ng%dsel y because the
cylindrical vessel is a mninmmcross-sectional area

[oo32n fmﬂﬁﬁatthdlfﬁctan‘gixlﬁﬂbaﬁlléﬁpﬁﬂeﬂrb{ﬁﬁf&rhitﬁﬂ His@aﬁmlmhmge ¥dr ﬁa&mgiorbem in

r|b|n wal | nmount or bent
» Pl e A g pivosR o STmefD SR i G By dgligion of . D.
Cargithem xfoni“@esd StoBge sndl Eisperging Hystero nwighr dpolitlhit &Carbon _ Adsorbent” filed
cogaﬁeﬁﬂ%x%lmt@ XL G%cé gI sut:mcg‘onYé@tl l‘m&ngﬁthlc’b&%g ﬁlﬁ.{ lil}g' i@@n@lﬁ% isina

sor bent I'n cross-section Is muc

unfpry f glock-Hiket g, i condradjsiingtion oy penvensiprab fipdyl divised Exrmmsucas beads,

pakthtRE] gralultd) Belleis] dnB @lfeiliGe)lwhich %&%lenera_ﬁg tili88 InARIR6S a bed comprising a
ormation there

mﬁlg}fhﬁ%otl sa?lbg%gsopargﬂgs FAes e et% gES S{] ?fg]l;lilg;fzcl;#ﬂgg o% multiple finely
dividedrpbgsire hafisarlgpint/elgnensdthe ydid yodimeo lthe\aetis @brpentd &dmnigjer faktanterstitial,

orVﬁLnJ aEeref iﬁ%ﬁargl:?elrmg au?)?dn% 5%%&1@1gns shapd 'Qld d)ackﬂg density of the

Ing in chara r there 1's pfop Tt
SOFPﬁ?t@a'@fleﬁ tBYicpntiapiein ra@@p@iﬁlgmfoan, thegiridoelvae obhe w@scs@rbentast in form of

pdrdifly RWhAE oMY Dbt nRferib1RBd wils %ﬂﬁxaﬁﬁde bdeh) BAmidNE [h@ bhlﬁ sdrbknt body
the cylindrical vessel. As a result, the desorbed
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20 gas at the wall regions is |ess readsorbed

subsequent to its initial desorptive release fromthe
weanlmir4s7 nedi um t han desorbed gas in the intePCOMUS2003/037719

portions of the sorbent bed. [0032] Further, the

rectangul ar parall el epi ped conformation has particul ar

utility for holding sorbent in a nonolithic form of

a as. di scl osed for exanple in copending U.S.
mﬁ%%éﬁ?“ﬁﬁﬁglcatlon of J. D. Carruthers for "Gas

Storage and Di spensing Systemw th Monolithic Carbon

o Jal 5. it . ' .
[Oﬁﬁi Eﬁ E}gﬁ %rgl;(o{d,quﬁg tl?e P&e%ﬁ&lu{pfagp ttcl g r%l:%%?ﬁﬂtri%ralslégﬁrég t%gssél I’Iieﬁnmg a
clepeciinterivr volumg aad hqymgtaemsﬁ toowhigh i eqwplef! R gas dspaysing gssembly, for selective

diSeRiEd GFhhShdim Glolvediel! %@@&M@mﬁﬂ sandbledibe ersééel@bﬁ{éu‘ijs%@rbfarﬁ hium in o
mw#ﬁg;as beads artlg{ ranules pel lets, and t

ot e A SoEm BRI AIeF TP TeDRl 1o SRS FRmIL g 1 a dosird
qublly, tatqbvidds regodadesarptive irgddaseaif tgys lmﬂersla@h)tlbleacﬁiﬂmons that provides good

W&%Bént: g)%c?tﬁnﬁl rg%PcHw%l% ]]Egig ol ggshlaﬁgﬁe t-cq; %11%0 tloél Soei‘tbaﬂﬁfdidsorbed gas),

ang [thaihap msappltonreatwrpdvmffnutbréor@fe gasd lrmr@si spehat omigasipressige js maintained

in AR ifrioP Aidmd &%%&élﬁh&lgsto&@e Slead K- Particle, in
character, varying according to the dinensions, shape

and packlng density of the sorbent particles. By
[063a#h t Tha physicklradsorteninah thietefoee Hean mdividad fonmj edg Vvi6 therfernodf bedde, pellets,

rh%s,g}la\{e?etsg%[)fgg n%hﬁd?m% :gxti'u(ag gr];ndlle? u9§ Is I3|;ées ﬁgldédn Blgehlic%lly regular or

inpgyarslgpesnortanie ofher| femstbat b%‘ﬁ?ﬁlbt)@yhe?l the 2@)@@/@1@512:418?1 when disposed in
thEblibiS3RABR LORS Fe&%ngw Isamewgﬁed RESRS RNEEd QB3B3 holdthgAREas to be

gfo iment, the invention relates to a rectangul ar
stoseq i pRdsplagiively disrrased Bpmawehivesshg a  cl osed i nteri or
volune and having a port to which is coupled a gas

[0@52 | Qal%gfs%FogR%Xlen érQJldeﬁ ?11 & Jhylged S P@[zg({s gI S of |a mass of

vesse ectangu guf Vess
Suelbﬁqrnaﬂ %‘@ bsdefiserpent W@P@ﬂheﬁlz& obsugh divigds femfsam e wadily det¢rppined for

a @vén QhdTisk BedlicioR i tﬂ@ﬁve‘ﬁﬂ&f ba@écﬁﬁtmeﬁﬂ%gfext bndiRFatiSR R ﬂah‘lﬁng factors
ntity, that provides

“@@%@Q%%ggwﬁ%ﬂg ‘?iﬁgﬁ§%“%?m§%§ %ﬁﬁé@“ﬂesorptlon

condi ti ons, that provi des good working capacity with
[0%? ?Arﬁ%ﬁ]ﬁtlw% gs}}ggél agéorb%nt map 'bg Iﬂ‘l z??fl I%rﬁ c%mg %&%r@ﬁlh Bldcks, bricks,
oabb?roiﬁmlaaf@n% ot 4d9<ébeaf m?wrtaythﬁt@re qf H‘élZ@ a@n@qnsqrﬂf @itlp e rectangular
paellelbfid vhOM Qaut RIsRESofals bife OB bMAIRIUABEL, ¢.b.] nleistﬁﬁn 75, more preferably

leisﬁléa?xr I orf t%/_% 1fc?fg‘3% nc&ﬁtz}g %ﬁ & h]aa? H\ﬁh&g gf% irla%) e gessel contains no

morh e $ snch. dibeet¢ momlithic\artitizs] efapmmye @eferably hoymora éhaf Sounsudf articles, and
I
ey e pore DGRt o BB Seeel BRBP IS, 1) e
geonetrlcally regular or irregular shapes, or any

[0037!" eThefn@nbkihib alttlclla(‘é) dé§l_6§eld bkl thfe @&ﬁ{glxlﬁﬁpa}sﬂlelﬁﬂ?&d 6554 bfé@lﬂé(s) a sorbent
e Lnterio

RS ST i, AT S BB o U8 P AP i ey o i

préferbli cdndlirmel inlsee graisshipe the ingtior @thnierof & decsfidg parelilepiped vessel,

S0 dagglr@ E&@éﬁt %sg Tk R &Gno dlﬁfi" Sa?t&ciegsi ﬁ[l[g%%? g@?% 8M§ {ngéﬁ!)r volume of the

ent en provi
regjangplpenarllelepineq é{epqu_l,,rmqupbbam iraange ef from about 75% to about 95% of the interior

volume of such vessel.




10

15

20

25

30

such forns, as a bed of sorbent medium The size of

such divided forns may be readily determned for a
wqizoarnssisd use application of the invention, baseasz3/037719

mass transfer considerations and packing factors for

the particul ar shaped divided formthat is enployed in

t he vessel . [0036] Al ter nativel y, the physi cal

OBESEBETEY e RS, bt M TR e oo
sitg distbe Yreset, egnbepyiradysistofiat organe restn that &i iz Bquidosnothasiise Aibwable form, with
witlbid die fe@s%l i ﬁﬁédﬁ»ﬁ% gx}r ?&f A uFﬁ)xle pgg vessel , so that

vessel contalns on a snal er, e.g., less than
75, nore preferably less than 20, of the discrete

[ooavnaft M{eﬁhﬁve@rﬂrdv@e@ﬁm thd Rrmiof Mﬂﬁﬂl@xﬁo&hﬁfe@ﬁﬂcgg e@c%ﬂ)? Glch articles has a
e.,ves e SucC | Screte
et BN Ao a2, 5 LR gk B Penetiny = oF o6t aha cos-

seftpual aga Glat ianbdtwesh @9, andid 6l timesdid reqﬂm@ﬁl&fﬁhb y&ecﬁchlel @ DE b vessel. Each

3 AT ML UL pPINBHER 30, g goame
uspge of e nterqr yplge af the sgseel, Wétlerémuep@dof\ﬂ@s@@ohtpw owinderé gipy be laterally

an8/@f R@tudinBBS %u&@ﬂﬂr RE QoMact ivfitht JARcSHP BN ShePbQY ﬁndﬁg interior
rrultl ple monolithic articles) that

fo rm
v fOE.te‘%Fi?e (PEPHER T Aon gt SfvapRedepiroloHy R gponoliti
mentietsnebenif telfiermrof edlid nglntias, with tha rdspdctye qpidrivie is@bers bef@ loaded into

thé Hl?ehmt \n)ﬁmﬁ:%% Q? ﬁttaﬂggﬁgk)ag% 0[1 ShofiR! a?lrfgtgpellrcfa ?nr&t Ld% s%lrg”atc%] and to at least

cupi es at leas I'nterior vo
PaFt@EY Fbre grothsainface-&4-Besi opeiept Q/té@;tr@irculaa crefseseetion yndjsprfages.
range of from about 75%to about 95% of the interior

une o vessel . WD 2004/ 052487
W%rﬁ%%%ﬁ%&%ﬁ%ﬁi@@f%ég?e pf the 83y e isppnsipg gpsgl in the ges storage
anfdrodiepbrisingi appdramsTpf theepresant hisvehtiowe sticommerayes fiier veasst o installation and
coHHﬁlﬁFxﬁein Q %as cgi;lg& dsu!:}pas S Mdlélg/ urs]edt E%%rxlgonﬁuctdr maau-b adglrlj%%/ facilities, with

SI'S
m@mh@rlw @fevaﬁtpfbwélmeemﬂdg rthﬂgawablhet Whis echicvds@ swhegwiial benfit in relation to

cohvehtidadl fuidﬁEal LQsdhy %Qil:]yl%’ virnfRfor ﬁéﬁf@rc‘uﬁr Jr&@—sééﬁ&ﬁ:?éate wasted volume in
0039 Iteroﬁﬁtlvel provid in the form of

| T ecanetlprapd squarg a@woa?ntssqﬁ s eaycpbipgt gt are adjacent
orIiIaSosaproﬁmhtg ROhdgat fierbgelafd diglehud@Reddel3 and 1.0 tines the
hei ght of the interior volune of the vessel, and a
cross sectional area that is between 0.1 and 0.5 tines
(094 | Fruther. avhgmulfiple yesaels-aseedeplpyse & thergas gabirfet, prifierra aagngstl in side-by-side
fadadaithe FRAR: ickdad-Gectl¥R D @bnvEMiBhL cARkIMcal %se"l’s ﬁr@&ltzénagéiéxﬁfcant wasted
ngalleleg geq shapeljor“§%§|n1z¥ﬁg the vol unetric
Vol g R ¢ e GroIRrhIiEe gt glen RAedIgiPRiaigtsEp Af the present
ineaiidn cad bd drenged frodidetbyistle Pabiibtieship witﬁyhebedjhc&ﬁt&ﬁda Iwlal surfaces in abutting
/ : Jot r ontact .With
0455 LN A8L EL B BOA AR  s c

in §e intogier Qfdlaceas cabingtt er nati vel y, in some instances, it
may be desirable for the sorbent nonolithic nenbers

t he f f I d th t
ol pfher Pt Pt Pa Pt O et Fy o atePiing opas of
inventicar thayefore Gichieve sipoifiet tedudiiom gwntnbed splvs twithinethageotehiget, relative to
coﬁ“legtq&alt Pﬁldhgﬁfl %éeﬁg Azh ge%lhh‘.s H{)Ie%(a‘ifwn gg]?or&? in %&me 1§t§1?or V?lum? of the gas

gar I al one” anot ace con
capips jvith éher‘(%ﬁelﬁlof the dnysntio ghen isrpoesiide witly the eindrical vessels of the prior art.

This in turn reduces the frequency of the vessel change-outs in operation of the gas cabinet, which
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[ 0040] The rectangul ar parall el epi ped shape of the gas

storage and di spensing vessel in the gas storage 15
wanaa4disssensi ng appar atus of the present i nvenPComS2003/037719

accommodat es the vessel to installation and

contai nnment in a gas cabinet, such as is w dely used

i n sem conduct or nanufacturing facilities, wth

im zati on of d, vol une de the gas cabi net
Al e BBl o e o s g g vesels, and
fugtherveduess @nabst efdvinerslnip ofdhe gaeebipbiSacilivhi Tha rdﬂ;angulldf t)zhlﬂlelpfped vessel of
Figﬁ%'lrac%nﬁrﬁddlat@sr a %lgxﬁ(lsflﬂs ?pﬁt:é &%, ﬁzr §at Sn SRe u(%nvenél cyimdrlcal vessel

; FOXImtytO s and rec
‘a%nﬁlﬁéaﬂeﬁ‘o%%ﬁél%%w@)fn thegas Q‘E‘shaé aplpae-fill che ofroely 3 lere it addition,

the @as&ﬁbnhdﬂ foft b QHR iRy 8F dupplie® ga{s b ‘tﬂ%d@gnﬁﬂé}gtﬁer@cﬁ%ducmg the footprint
her, when multip

S vessel 004
o bE BT B8 et roRiTed oo i Bt By B safty in the gas
cagmetanged i n si de-by-side fashion, the circular
cross-section of conventi onal cylindrical vessel s
roduces a significant wasted volune in the interior
[05‘1‘3]t‘?‘ﬁe“s§%\§erélﬁb¥hﬁé€tﬂn “Rifesebing” prices rainey” prfir 49 leedlasprepmdwhich is

dépﬁ)s'e:leit fadbnd NEsPPIR ORI, THMOE by bR Qqugﬁe@%ﬁlﬁﬁkg@grchlgy including
% i de rel ati onshi th their adjacent sid
e iy

aiioldne dalving, mass flqw goptrolisrs psgspure ?“dvF)F‘? RRgTaiiEIROpTRg devices, and
the pnciasurp gmy bpvepsilated, tigvplving flow iof elkanelry LD %fw@ou@lﬂ dom a source of

saﬂﬁ@k’t@ﬁor QJ %g&%ﬁ%‘t\ﬁtﬂ iRA%E e areus’ct b@% I Ps%: er | 8 Eg) 3310{.}% segléﬁgg treatment

cabi net . he rectangu
SyPtﬁmlf‘ﬁéhegf&“éhtlé P’d’i‘%éh%?ﬁ@iosmeswnlsyngoraﬁpmmmqgeMd teaizculated through

meawﬁmhég&jgga&ﬂﬁ@&gyachleve significant reduction of
unused space within the gas cabinet, relative to

conventional cylindrical vessels. As a result, nore
(08¢ Tha ndbesurs tim secifi¢ mppdcatiensi niyeitei aodompaleninmart oF atshﬁc@dﬁctor process
tod OsubPRIa e ot A idNBrNRSSE LSl the invention than is
po§5|bﬁg mf&h tﬁe cg %r%%g vessel s of the prior
art. This in turn reduces the frequency of the vesse
[0e45h e ewitisire t4n be pRdngdd forhollingtaR@igld Qs %@) Wedel, orWhinQ}j'begdrranged for

PCT/US 003/ 03771 furt reduces
e R 40 3 % M0 GBI e GRHEF Galyed o provide a
sa@g ot diffegntcpas and)phirgin ‘theslssﬂé) mantle cdupled wéth floe dhlﬂﬁﬁj ihhaﬁy suitable
m&A&! ¢.8f wahReshiPvedel e gﬁ%s&r@% Q/ﬁrch %}%Cﬂolv) E%tutry is“switched upon

rect angul ar par al | el pi ped vessel

depleton o fig gpsdome "\VHF‘IHW@“‘FW’F‘ vessecy swifabls A T — componentry

in Waemﬂkﬁﬁre,&uﬂﬁ@‘ﬁeiﬂld tnRjoire fol aﬁﬁtﬁﬂo&ﬁéess’éﬁ&%@&ller dnd léllrzﬂlge(f: B Bperate the
on-s% an 96@%6? Cat I 3 I n t ?g )ﬁl aS 2
F lf r aspﬁ% grng?e ltlﬂe Or-2 Em ‘n&gsw 1qhnongd>a Fr{o;edﬁomtgred process
ﬂmmwmgagl@mhkmammﬁsapamsamg i nventory of supplied gas
can be made smaller, thereby reducing the footprint
ng gas cabi net and the airflow required to produce
l"‘f"ﬁb B ARaa Aralrkemed dessel it fhesaas tpplyi apparies efate invention can be

fatgiaitediatny udfdchanfs, 485 RKRI Jf sheEthﬁetztl 58,80 exgﬁﬁtlcﬁlq;? k}Edheet metal
OS res. in whic 1S

; pdpg n$ et.r er to encl

sto il Y?e‘lafsa‘%{y %‘Hagbﬁegt&%e 2y %ﬁti? §aipless stpplealupipyy coppet, brass,
brqm Ob@h%‘ engiatswe thetal allbysf IA:Ithmvely,Lﬂaet veysel mayHefahind@by similar techniques
or other techniques, e.g., ultrasonic bonding, melt bonding, laser welding, etc., from polymeric
materials, ceramic materials, glasses and vitreous materials, and composite materials having suitable

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

10
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10 pi ping, manifolding, valving, mass flow

controllers, pressure and tenperature nonitoring
wdevidmasis7and the encl osure nmay be venti | at edPCT/US2003/037719

involving flow of clean dry air (CDA) therethrough

froma source of same exterior to the enclosure, wth

the vented exhaust being discharged to a house exhaust

. facility jn which th
o o DGRl BfesB Rt il U oat e ang

recircul ated through the enclosure as a recycled
[08¥% eﬂleg@s%el 1s]s§1tib®%|ﬂﬂcatmm%hg§é’fa€e thé?eo? Q:egc lfd t6p face of the vessel, to

@l&lﬁ*h tions may bhe a Corrponent ar
WRIgh G SHERSEbY oﬁ%feivglgmg f5embly gaaa% Joa%edai @%@lgbbfishm &gy by suitable
banding Iofmblaigttéﬂlm@l&s Sr)tsﬁlz&mals [aﬁﬂé&ﬂate-lfbl he GﬁB’élﬂa fedal R Eheh@s_,sel and the

di} ens?ranegarrlsI g[l;l]la L s ygbehach?rlagqu%atﬂ Aot U§8 8¥rb§}1g ggoggléthe open port prior
toelogmg of tor Vdsveoheadrm the wesele bisthe Wnsselemay e bmatayittb éistallation of the

mgxﬁ)mhﬁ‘yf@ﬁa $tQheosroﬂa\4ﬁt%ﬁofaco atﬁ@ﬂ}?enp(;f tﬁjé ffrI F&/zﬁm ?]IS 8rv\tlﬂyglonolithic sorbent

wherein the vessel {X be couple
CRoF AP STfuFS BifYiow |d?S§BlPeé 20 manner, e. g., with a
back-up vessel in the enclosure to whi ch the flow

| f.th
[0648@ C(HHCE r11¥s ahéc’d i?lv\ﬂ‘l% gesge‘l.j PO eerlp mg i§n n%?/&% dggalsr%%, & &)rr?uﬁ@tgg in other

rrently on-strearm vess y sul
mefiRer, sush @s bY thempionrmt yressiuipatidnéleprssirisiimeyclipect ofier method. The

so?dé,fél s fs 'cﬁﬁéedlt@’th@ Q&ksdi ?n(ﬁ 18V QRERC SRR vegsgmufﬁé éu@ﬁ c}ﬁ%g may be

ran ed to operate on- stream vessel
%ﬂmf Pfeenagsss suehes Biestegiferiergig. éqfhsélﬁéte the hephpfsorption.
m)nl tor ed process conditi ons is in a predeterm ned

I 46 rec
0B8) AP Plsh 9Byt bl 0 b Bl PG RIR B p gt o core
gag ﬁ@plywvseﬂtcmm stored, ttamsporfed o plaeqledse; a3 apmigprigted t abl e
manner, e.g., by welding of sheet nmetal or by

atlon of _t et netal stock. The netal may
["@%’5 g THRE QY TP %%@Wﬂ% Igupengs &dﬁeﬁgecg‘teevaw o & gl patalelepiped
thed gtedage @l dispensing veseep peticcorbing &Sone eblbmiilﬁﬁxt oDlhe ﬂ%ﬁﬁtr invention, with a

pl%ge‘, ?7' %or&épt1§x?$a§'\!e lua.z}dl 19 dehC AELlesell% gvg? de(}ol tr% lt}}é t o Iatceto @%%ﬁesa rt@% vessel 10
ina sprlﬁc gm‘pnggqghlp @ortbgkmthmgveldqé kteel alh qpnstglctldnalgaemg weduak ngss-section
al&taGhe veﬁfcﬁ@o@ﬁtlu&'ﬂﬁ)r dx&s oBfe K@s&e@ r Tl%l v?alls Gﬁﬁ%é@l e{i@é €00 ifdhShick carbon

%Lla@tgs and }‘treous mat eri a
QLTI o5 TF et s 3 68 W%ﬁ%&%hg Pa"éL?S éf‘ %i"‘é‘?‘ihé?d ek, formed
intoorshape ettonwmrnnﬂ orldéduethe fespestive knd € thsebs@i ®pensi ng
vessel, e.g., with sufficiently 10 WO 2004/ 052487
PCT/ US2003/ 037719 | ow perneability for the gas
(00 ht e Aiskepging valve of thypiesfvalvpeonpessiertalve hepd 47 s thippdablpengesed with the

vebsl BlIb§ @bi’zypifa@ﬂhfda@ @Jnﬁéj:u(\lﬁ tThe 32RO ﬁJad ?Jay Bark %ﬁ}esuﬁtm Rftdber of ports,
e vessel whi ch the val ve

e%esg‘&hé’f’rt %Y?éﬂﬁgdd’l ‘@%é’ﬂ%?’aﬁ‘@ g3ds, e”rﬁ?Ft)}’alEea}f?aﬁeetﬁ oi ned in

| eak-tight fashion, e.g., by suitable bonding or

[Oﬁﬁ?lﬁléﬁ% 3 ?SCJ) Bér&@ §e QQQ tr@&lm%ilﬁr %gﬁlglgﬁﬁa%gaﬁdﬁd gt@raé hﬁd dispensing

speci teria Vess
Veﬁsélall]% acwgv@s@éﬁlefnwoé@e@h@r e prepgnt thFﬁ@nparth |acﬂﬁna¢ &pe valve

coﬁ@btﬁlﬁ%lv& Hﬂ’a@ U addnendkR €0 whIBéd to ieitd) facelo®thi QésHl 1@ @he YaRR head of
or the vessel may be forned

h |
Flgur? %&‘F‘ﬁg’f “&eﬁ é'%methﬁ fv&lén Figure 1, as having a flange type connection in the Figure

2 embodiment, as opposed to the pipe type connection shown in Figure 1. The flange connection
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nmonolithic formof the sorbent prior to attachnment of

the final wall nenber, or the nonolithic sorbent can
woeodsmsmsd in situ as previously described. [08d8justnce37719

installed in the vessel, the sorbent medi um nmay be

degassed, or pretreated in other 10 manner, such as

by thermal treatnent, pressurization/depressurization

cli r ot her met hod, The sorbate gas is charg

Shf%“ Pr#égﬁ%g? wprisss ¢ Gpneg geppss éﬂ‘tﬁ%%ﬁ‘{‘%mwa Hat 'i‘qlf%toxﬂéf‘st%?ufface of the
vegagt 10ng such charging may be cooled or otherw se

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

di ssi pate the heat of sorption. [0049] The charged
(00334 s“éhe gehutregesnd digheating essgls in By crbedimants of Figuise 1 padid have interior

vohithed @hat dnhinl FIEE@ARdsEberdk hﬁdlﬁﬂﬂ%ﬁ@ﬁﬂﬂy 19@ming WRBibite \éﬁstﬁﬁéon with the
n us

soR 3, 5 PR aPepusy GRRT el B B, dersE S ot when such

cifenifyy isecodplédswith thxevabp dekliandthy vave 1mﬂ1eaa1wehbham@péna& to perrmt desorptlon
ofPAL %rhzﬁé g&' 'B’ﬁddlscflgr%b& ﬂ?ié ﬂés%‘%%? agtr:‘a]% frg ee Og’sl A% ¥kS ow c1rcu1try and

accordi n esen I nven
dapjngtrpany gagtopBIming pYecesso ﬂhewbamgas/ mawbe &reabbdlf@rram sorbent material for

diftangd Bsm hé vied dedly E&taﬁl@ﬁaﬁn@p mfv@%'ﬁg eﬁaﬂ?le\b%ﬁ@-medgﬁg desorption,

Ves n a SpeCI iC enbo lment IS ormed wt
therap elae@é?tteé*éﬂ%%r’*r 2R SPeertpiion gradisaimedipted desgptiete

cross-section along the verti cal (Iongltudlnal) axi s

t L1 i nch
0049 8 4538, L1058k Bl 07 205 808, il O L Bfecnsuc
mygaglaring pgocgsse Mlustrativg exampipseoflseghdbmisontliuctoy meanuficiuring ptycesgsd include,

wistoQ(C Kmitdtiof, el 1mf>15}fté@101‘i hepap %Qemcﬁiﬂﬁmmelaﬁl% v&l fgtnatendh vapor
resgectlve en(é to.the vessel 10. éLOOSl The

AeRPSLGBTEI R (P PR hOPIRES FPR° §3P\Pk *Connect i on val ve
head 12 is threadably engaged with the vessel 10, by

[0@55?- Thé sorpétpgastlﬁlgvﬁéedcaﬁ 88 ggﬁ#y sglﬁrble% i‘ﬁ@ill&ﬁ?g lgﬁn%rl o ample without

ave any sultab orts;
lingitationa %%‘%i’dé’hosﬁlﬂ%ﬁ an \riflugeden dbaren tn@wplé? t boyaal trehlonde diborane,
trlﬁletaﬁﬁlan@ld&amaﬁrls[ﬂmﬂgﬂaﬁ YHEE gdmhi®, & d@l@lﬁ&ﬂﬁ&éabéb@s M&g@l’(& hydrogen

cta epi ped fl ul
AT R
thophyisiod gdsogiseninedivny employed ,andviltehend ufd @ppti@tidny foe wiiih W& desorbed and
dl%‘pg&gcf%ggqg?e%%eedwead 12A and handl es 14 wel ded to the

e"vessel 10. The valve head of Figure 2
therefore differs fromthat shown in Figure 1, as
[065BY IThg sdrbhleaf@Ecah YRE cERIMIBChnl BB Veksel RE afiy GuikBle gressure mcludmg

RS e DA 0ot BLRE, RS COMIERL 20 i oy v
subDab5R 4G, aRWRISHOOSPr&3ud b8t dobsoinexicerd EbaQYLTOP t@r for doping and ion
im%O 11 ndnsclﬁﬁlcﬂlom & %‘?nv@ﬂﬁﬁ’{? CFor }Q&aﬁr ﬁleair(}n o 'ian qg()fl%rage%) 6%5 %ﬁsﬁ%%,ﬁhosphme

ace O
ang heron {riflurids. @Wobecﬁiosqéew@wgsw} @& pIpssuTe pn % egeanfifiontishenh #@0 to about

700ftodi g}hﬁ &%y lalRNd PordioMiEhé REEd1 10 Eubst’dxﬁiamt%logdﬂa‘ﬁc ﬁ@é@ﬁr@' & at low
adsor bent nedi um sor t|ve y retg@nln

B Bhp R SEPHEr T ATLRF e eLREVAPE DL B Rgrarions spcii
appliice frm siglik ihvengang h the val ve head t hr ough di spensi ng
flow circuitry when such

[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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circuitry is coupled with the valve head and the val ve
in the valve head is opened to permt desorption of
woheo4gsz4sat e gas and di scharge of the desorbat eCgas2003/037719
fromthe vessel to the flow circuitry and downstream
gas-consum ng process. The sorbate gas may be desorbed
fromthe sorbent nateri al for di scharge fromthe
n _any suitabl e mann voI r. ex
HSEOE, Aol P BRels MRt vYBHE HE it HE AP sorbent s
dl@i@s@r [khie physicahalis@bent mac ba bf ayi soitblgrige @ritiding dirlwhegttivated carbon,
pr ocefségﬁa% car%&oﬁjéiecuﬂ?glegeo @#oﬁ%eﬂ%ﬁer&%ng&gﬂsgglcon silica, alumina,
SUETEf %W&?@%empolwmﬂwﬁertalﬁr $°n§lvwlweésrytlomhze@| ginterad ploss media, etc.
exan‘pl es of such sem conductor manufacturing processes
-0l tatio ' ant ati on,
55 R it e by B (e s o 5 s Bt g
Stgk@g;aogl’dtdlsgq:nsmg ewt nehd panticgiac hpphigationp [’wmwh_st Btemplgedd UEhe sorbent
m@cﬁﬁﬁ?\&ﬁ& be fl Clel&B,é fLer géil f)@dssgré e;beﬁéss,’ e!c.l, 1fe1¥\4m‘§$ b& ?ﬂa monolithic
I ng by way e,

ny sui tabl e tfype, 1 ncf exanp
fox’iﬁ’f“rﬂ?{ﬁn Ve Asse®ed-on, ~ arsi ne, phosphene, nitrogen
trifluoride, boron trifluoride boron trichori de,

[Og%‘}sf thgﬁlg%el 1§ rqélgagéy \¥1éhr ?Tgﬁnetygie: gga\?]ea%g{legﬁ{qn vglva E%ag olaé with the flange
merabey bmssecmﬁﬂdp thgecm walef taivebes] irhwyldakarigbtmingér| by micekes, of @rrthg seal 18,
ald® Hahd(& beﬁ@&cﬁ&lﬁa@%ﬁn@%mgﬁﬂ le?of\%e%és . var ied in

type, dependi ng on he physi cal adsorbent nedi um

enpl oyed and t he end use application for which the
[0den dn laﬁﬂheamﬂlatlo}i@)f ﬂhie Stﬁﬁﬂlﬁeeﬂ‘ ﬂg@Sra]'léepIped bieped fplagy ad. dlspensmg vessel,
Flbog)é%lvs Hg% as mlg POV IRied \QVQh an (I)p%(anancap u’g}ﬁcﬁ%?ﬂ %e&i n schematic

any SUl a I'e sure,
foan,n@hlmweqe io€ reatmgubupﬁeadlalemme and pﬂrwsvsdmd @gth oﬁ'«hmlgs 15 on respective

snﬁkr ﬁ% Uf fie Ofp. tThe V&EQ hech IgrL)Hheq mysuﬁnecap gﬁ%tﬂéﬁaﬁ&l th%gt the handle

subat nospheric pressure t oes not exc
Sha% mFKio% o PR By adBpliargn hpbricatsd on tipanr?-atticonenings 15 on the cap

lﬁpﬁlvlld& at liaﬁclls s@ifctud) llbvwiM e Mtel Qifire VeRdel Qéééﬁm:l' € bé Qxﬁmually gripped and
ar si ne

a ases, 0S nd
PeRl B pRD sPRies sty €63 Biee AP B dBacf 2o gouwtng of
digpewsinglinetoithe dischrazgegert offthd vaberh@dout 400 to about 700
torn. Gas rmy al so be stored in the vessel at

[Oéﬁgglfhgm I lgpcﬁ%]:qa {eg.g gg&{?:.vgssé)lré;g%grlljerr goclygé g)g l3’,1}0@&“1'3,(3)t/essel construction of

FIé?xE,lélediymgtaB]b @tafined, 200r &amble by Meand bf @u@leﬁaea‘rﬂf ﬂnﬁmg coupling elements
a { vent i

o 81@ \legs L eIQ Eodty aél\c,lv 0? ¢ap, eCrteb ng'le ca‘L gsls‘fq eciogtﬁlinsalaody can be

eva gula
m?‘?l*l%lil(@“létﬂﬁ?fl@gl@d aﬂd! eliesqpetheri ng. aBb)ymess(eé cwfplntm ehreadgdy engageable
m§t£’l@é’\@) ¢lﬂlg,Fﬁ1&Ha[n§>a12fasteﬁm%ﬁﬂ% aﬁgﬂyf)esco% h)%lé% %Z%E]gouplmg, etc.),

her eo [ lustrated e gas 12
P@W‘E@W@f%%epfi@‘@{%%{@e and di spensi ng vessel
contains an interior volune 16 in which the physi cal
e osed. . The si cal. adsor bent y
["g‘%fg‘i?g galg,l)l £abl e of&g 3 RIS r?¥ RYIFSE Elgcﬁ? thg% % impact,
cogyepsdnm/tensige foxdes lnnvpmecg Wah etliercsauduucs or husliecanl! athersinteragtions with other
otﬁéé{s UEHAL T bbteRbIFdr dIRELTH B vive RAH 9H§1p§ihll)é 1%%Hhtys' lica,

| um na,

[0063] The cap can be further provided with a handle element, welded or otherwise joined to the cap
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styrene divi nyl benzene polyneric materials, sorptive

clays, functionalized sintered glass nedia, etc. 5
wpQOEBp248ne physi cal adsorbent may |ikew se bePof/uamp3/037719

suitable formappropriate to the use of the gas

storage and di spensing systemin the particul ar

application for which it is enployed. The sorbent

ed form such as beads,
lgregﬁu as{a&x‘ﬁ%ﬁ‘h?%"?o atf%xg i fythef arjpgn fo g‘écﬁpn a monolithic
forn1as her ei nabove descri bed. [0059] The vessel is

[0‘6514] | Hpagﬁll\fﬁt{hgr é’f}tex{létﬁg glgenxxeéeégledss\éﬁhg n%’g‘?ﬂggg érgfsg e%lpu ind gan{ile members,
eatqﬁ Eﬁpf’?)tﬁly\ﬁ%lpled @fmGtWé‘el\F@%@é‘Fr bpdy. a | eak-tight nmanner by

means of O-ring seal 18, and the handl es being

t. of. the vessel
(PR RS5OSR A R BV EO 3oL it e
PrsseptanvertionAngpritab iy abibeltyst hpwgis aahdbsalibsiatistfagnos 6sB6l 3 is fabricated
with Svessil &bﬁﬁ‘@ 4588 X Q%%h cfdSs- s@&i&ﬂ g'I'I@théﬁt%?ﬁjle \0%9&6'? 15619 3 inches, and the

ti.gnal cap 13. he cap
WFlg%ﬂO?rsof e R’%“éﬁl g 0658 m@b%hgsﬂ afhe pyessel ksl ferimsgh pbwdeg rqezpfebmg The
vestticah Be fabiivdiedl@dh MMidnBedPOSRE EEQ V\%ﬁla‘c@ r fIRERGCT Wil alridsd Qﬁ plate.
faces of the cap. The vessel en provided wth such
can be fabricated without the handle shown in
IOW%ThS flapged o ring prat fop @laje, arandveent| cen bapffdord frathra tomblat of suitable

thi%ﬁnefsé"' @ Carulder HE K 4 h @Qﬁallo% tReo %BPﬂO{/ Ry %Estomer is

Hﬁ? $tructure ow ng the entlre

P°é‘§}8‘?se de b’éﬂﬁ?ﬁwﬁlﬂlﬁ‘yce@ﬁl Fpegarny 2 qu%@rﬂgvﬁm atig imthen fixed in

pcsmcnh io ienopegise. al The me mlsterua@ GRS SndlWled B uy@k \i@sc f}%ﬁiikn ﬁom which
cou ine to

for
qur gpee’nds a glu%?ort? 60?\%% %ngeg?jsﬂ?aﬁgh 8%' f]\sc -ﬂ)]rgorb g]ﬁ pitg portion

ﬁ‘tﬂwncl%ely s‘@tblu rhecpentysl Qmeng/efstbastbp nlemmthnmomgnyetween the@nderside of the
uppBiist g@rgonvﬁ§ #he hp}ﬁpsrﬁﬁgd'elé?&é Rp p{a FIG 3, in any

sui tabl e manner, as for exanple by neans of

conplenmentarily mating coupling elenments on the
[006% Sk vessah apl ek thisidiyid ool nteaemexﬁ,pmhvu@f@muﬁgaeloa@@ 1@9 ¢heluding
el%%gtads %%tg ?rg %%It ﬂ)ega b 2 dc}{ th?f%nsh%uj‘de{) EElf alg Iblgealél{? lgitifg rellonga’teddslots are
prespadedenraltovgy teenidesg ela)blder bqltatrabbds 1% degpeks togengage ciectit ahd the locking

plﬁr%éi’ttﬁé?&.ﬁercb?é’éfmté ﬁgh& lr(ﬁ:Itl%H aﬁdyﬂeﬁtl&ﬂ bl DG %p bt th@*[f]egsep Alternatlvely,

¥ sprin |ase onpr essi
the efsel:faag?suaﬁgw @tae‘mepf@eétz]o lqgkwe phipeest so af fords t he
advant age of protecting the valve head frominpact,
/ n orces n act with, ot
GRIRLE PR o Ditle (BRES 17 RO G L DAl Ppogines, and plasc
srigtPadsy can g afled t‘hﬁ‘ledlpl’@ eﬁm oyﬁdteememaas foofacititateeegippetyilityh for manual

haM@4nY 6f theRParfthis, | Mpai ring its utility. [0063] The cap
can be further provided wth a handl e el enent, wel ded

or otherwise joined to the cap 13 WO 2004/ 052487 13,
[0@69Yy The vessel af Shedillusativfeaapparbtize taaode driwrabier X@ddreiN(DTNNESquare-cross-

se%ﬁgaecﬁblﬁgo al{dh:‘?m fidR ‘rougggﬁ/ cyégrg %?’ éhgl% Klgomers with the square-cross-sectioned

tubing being formed from a welded tube stock, with a weld that disappears in the cold drawing process.

The result of such cold drawing process is a seamless square-cross-sectioned 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 vesse
assenbly can include separate cap and handl e nenbers,
weaol/spsar at el y coupl ed to the vessel contai necThsen3/037719
[0065] As a specific exanple of a fluid storage and
di spensi ng apparatus in accordance with the 5 present
i nvention, an apparatus of the type shown in and
u@ ribed with reference to is fabricated w
& L8| PR VeV 'ihf?e%wcsz?nsmﬁﬁ% Rre vplys head é%ft?m‘ﬂh 'and stonder
pie abbemghdateaﬁe dap @hateRs@b isiofa Bagondt dapadiem, and the wal l
and floor of the vessel are 0.188 inch thickness. The
vessel is formed of welded box tubing. The vessel can
[09201 1 Hhsryeesal 8 dhanillusirativef apparefacd canderfprmgd o8 firgadcghunpihnan, esfeel, or other
sudtbble hta@fid) & IcMBIrYctivh. t TheltopSlALthn e Role@ b a shRO86irrd B8 material of
flanged, Oring seal top plate arrangenent can be
C%FT%gT%d with a top plate of suitable 10 thickness,
e.g., about 0.61 inch, having a central opening. An

[0@7f] ' mdlsc%ssgd ’helgltmb\{{/é %id’ Qtﬁgéeaﬁlhod@ Ensmgsaﬁ}lﬁ)a?a%st i!noaggo(ijdance with the

ar ound peril P e cent
Pf\‘/‘SSPt\}’é"ePt%é’fet“Ff‘cfﬁ Yrdilsﬂ%fe‘? i§ epyrebingty ig @ ghapner affperking substantially irhpgovement

O\QD &l ¢yYndrithlevedsals \BnvehoRsityl @8d il BY pribf hiddas, AudBPGEr rectangular
i ch downwar d depends a plu

R AT S TN A -

mproet, pomgardshie rpdtangulipggedmary of Eontvéntiigil @s (bﬂﬁrleyfy WBSI Elliaﬁe édifdrmality to
h t e : |
t ng% \Acle%b;}{}]et t@%e Wlljcﬁ gvélfr?s]; (I)fgﬂeﬂ#cps{?cﬁg € (g(’hﬁ)ensmlg vasscgl én 6183re{}’9081r$ proximity or
evahps tiharefeppse in shyfting celationshiphie at sijs \pﬂllaqféhe E@Oﬂ@ﬁliletmde “lost volume”
atiBHEIN ton!Qldh@ﬁve@sefs\M bid@nglmk 919&1&'%@9\; S Wi th a

spring plunger |ocking key including elongated slots

in the cap base, and three shoulder bolts. In use, the
(067 Hgsed ieh sshgadtie tepsdsatationsfa gaquakits ederthdydtc @R tota|'f&ther aspect of
thE I'Hv%?tloﬁ h&%&pﬁﬁ.{é Poéai %abn[epﬁﬁ thggne%?' gr{ %geglrore e léltrlflg 8?21%2 lch ps disposed
feFtEFi%PH@?mr”élﬁqucaqS %I?ngep%‘é |dtquyﬁw VeyselsiSRand 6hes @aponmts phmspective
g2% €688 and BikfeBdilAbpatRlskonstrdedtab@r MBS BL inb@Roas a direct

attachment and two | ocking plungers. [0068] The cap

side wall openings (openings 15 in FIG 3) are 3 inch
[08738 Tihn ets stypgn amiglisperaing applamiss includigy g49 spoagsandalispdasing vessel 50 has a
vale k2608 cBLﬂ)letd I'\‘zﬁthlégt Fnceggg §cn9ator Elb %{1(9 Hq% fggoscr;PeB ﬁqfe V?]he in valve head

facilitate ¢ manu
484D fay desprbed Sp’é’efe 9*}5 frPﬁ’eveﬁﬁéls5§ éﬂto byanch dischpaep h@tﬂapm@ed to manifold line
24appar atus can be drawn over nandrel (DOV)

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

rounded corners or sharp 90 corners, with the
[0674 clihe autprontis valecachuotoedh u@inﬂg:dibeisitggal frarsmissiodt Hi@6ao central process
unWe4Cﬁ*’@§j 58 u%cﬁ tn%‘;' kooml%;eh %eﬁ@ﬁ gu[%&@ Qa%ﬁa g'xpg{%r &Alt&%rammably

dr aw Nng process. Re re such
argpgse fncarry Qut Spesatign vl @S@%ﬁa&roé ga¢ frgmdheyesseliSe ﬁ@fdlgta mtﬁéetermmed period

of@b@ﬁﬁﬁi ofthe Q8 &bﬁl@t‘iy@é’iﬁ by Q@L&ﬂo@f tHetaﬁtoﬂﬂféQ&'vé &3@@?44 £588ich purpose,
rawn

th
ool Bl B i b AR SO e i T gt B oot sign fraspited in ine 46
to pwerodtic vilvecacmaleokdbent into the interior volune of the
square-cross-sectioned 14 WO 2004/ 052487

/ S2003/ 037719
[007 | Thus, gas dispensed from vessel 50 flows through the valve head 48 and discharge line 34 to

manifold line 24 coupled with gas flow dispensing regulator 36 and finally is discharged in the outlet

15



10

15

20

25

30

tube. The top plate can have an NPT thread to

accommodat e the val ve head assenbly, and shoul der
woios/ospisaccomopdat e t he cap when the cap i s oPC&US2003/037719

bayonet cap design. [0070] The vessel in the

illustrative apparatus can be fornmed of forged

alum num steel, or other suitable material of

construyction. The top plate can be fornmed of a sanme or
ling; 38 copriptt torthe easi aw dispensinerisgplaior 36t i 1HA 221 By fispeaging regulator 36 is
cdipisd b Sigh] exsaiissioR M€ 60 td e EPEL I3[ &g encdilehicli FRBNEs TBw dispensing

us_in.accor C i nventi
<GORY 2% Wper oS B A s e S B S BRERTRRE process Guor
illagtfated i higyreslbst anti al |y i nprovenent over the
cylindrical vessel s conventionally used in the prior
[t. % virtue of their rectangular parall el epiped
IOQH% pere Figytedegas cabmet assemply @lsg icluflss herpoprespondipgly pganged gas storage and
dlqﬁﬁﬁngyvesdeusm QuigRa velRhdEhead f4 @d eabhAk Valke dthaldPHY\@ipledS CPU 58

ards the rect eonet r copvent i
o SR Py 8 R B e i 160! B e op AL e branch
digdharge lineRR tomanéfbld $ineF4 doiydedfwithigas ftwodipg®ing wﬁguutosmm ghie Rgne manner
e SG 6! I
pref grdre gé o |g%%§)gf tg %? d%p%@g%é%% %gﬁqp{l%yggdggse vval | of
t he gas cablnet) the "l ost vol une” attr|butable to
[00Y1] | Indliel Kigdre ¥ @aS&bRetl aSseﬁM@J tle @asl sibrdgb anpﬂlﬁiéhénﬁ-‘geve@d‘elstSb &nd 52 are
NV

arran %% s1netnbai s[m% az gt%mgaregy oneh1%6> one er w Vessel 58 (%)ang %béxttingly reposed

rese f1A8% e
a@mﬁtmlretswe rwalésf)fémas eﬁbme&?& @Ihié)othmm $0ommd 52: bwmabsttmgjy @posed against

2 BREwhlAdHiRGhs ABndtayi Ng an interior volune 30, in which
i s disposed rectangul ar parall el epi ped gas storage and

di spensi ng vessels 50 and 52 as conponents of
[00E8} de diciuseeof tgphysidalbddadentbackddasSesns iaﬁtgdlﬁbﬁkﬁfgaydtb&ls of the invention,

g di
thg ga[ogr%é%l}eég '%asge b Cc%r? Ee rlnaggla lyés1mgl%e%l Q\_éeqlmm ?%ﬂlL Qucz%%t 1%a?1}/ gmgéloyed for
fleyring f spéeasi frvg}l the g@eqablm tchfas exhausy systgm oﬁéademeommmlr@dufacturmg
fawlﬁlhwﬁk'ﬁ %ﬁﬁﬂ}ﬁm&ﬁ&e\é% @%E Yalisder At ftreﬁﬁg HRP&HAR! ﬁregxﬁs leﬁ@ facility.

hé val ve in val ve 0 48 to flow desorbed sorbate
Bifé‘é’*e fieciveiees %sprb%b%ﬁ@ 82shoRpe nd) figRensifegRystp pé tipginvention is a low

préﬁlﬁa @&‘st Rpply @ysfmﬂ ﬂi‘ecﬂoﬁnﬂiaﬂ B@ess 24k oif £0 frdin dhBRgeaWr Gi¥BirlcGoning valve

Aact uat or cannect e nal. .t ransm ssi on
neff % R R s rBCR Gy R (R S50 BV Hagen e DA
thogp fhie yebiset gaerir aboluperqo de npriedy aedwedd! i@ relotigpuibegas cabinet systems

il oRBRLYre gégéyﬁﬁ&g%fﬁlgg&omy out operation with
I Spensi ng of gas fromt vessel 50 during a
predet erm ned period 25 of operation of the gas
(0078 i In ahotisy Sépednof e iﬂibhﬁbﬁ\t the eniaficetl hﬁ‘etgi ok ﬂﬁqﬂayﬁcav aisMeent based gas

stf;}‘?% %ﬁ‘& c91r er‘1"s4 gfs src Sél“(lzgn 2 ex F 23 ?%ehméqa Eéﬁqeﬁ) >pu}agpto the exhagit %cng)%er system,

angjtey H@izetﬂr alﬁ@rﬁlqrwé d Snmplet pai-ofkgse Stsrgb‘tautidhagascxzabﬁmt Vteelf, to ensure the
reéﬁlg\:})aagftﬁlo@‘}evel[ B mhanlH the vERSasAis £ e e Mggsel 50

rough the val ve head 48 and di scharge line 34
to manifold line 24 coupled with gas flow di spensing

(0088 LAraitlosratd36 embaliithénnefl shigh fott-of-is€ keabg@ds dcheniakieallp sHolw@tin the Figure
4 %;é cabinet system. As illustrated, an inlet line 25 delivers CDA or other sweep gas into the gas

cabinet 20, to purge out the interior volume 30 of the cabinet so that any toxic or hazardous

contaminants in the cabinet are displaced from the interior volume and do not accumulate to any levels

16



10

15

20

25

WD 2004/ 052487 PCT/ US2003/ 037719 |ine 38 coupled to
the gas flow di spensing regulator 36. The gas fl ow
wdi2ze@@asisng regul ator 36 is coupl ed by signal PCT/US2003/037719
transm ssion line 60 to the CPU 58, for nodul ati on of
the gas flow dispensing regulator 36 in accordance
with the gas demand of the downst r eam gas- consum ng
Iustr ure_4). 5 [0076] The

o PR b Feshlt e vk BRI oF f St ciageiols pmenents hat may be

inmzlquesipegaﬂ idBpnyingspeatigeolyag titear @aee atdls iflhs pomsi Ng

vessel 52, equipped with val ve head 54 and autonmatic

val ve actuator 56 coupled to CPU 58 by signal .

(00834 nSHicaneh if qapinpedg thevipfeics ygluga 30 PF Bimcghines ) Wil apaipt-of-use gas

scR®b& &l sthtclh \éﬁlkélmfﬂllegs)fﬁtdgah ﬁloxh'gﬁ &Erﬁﬁ Q&lum?:}»@ Qrﬁa%ﬁlﬂ@cté it Pd&omAct with a

suI;tqole fcg{bgo r@ém}qﬂ g‘tgh ac gou rlag,tgr{\#&tive v%gn tPT‘] ge?svgont!'m%lrr)lz?nrt] gpl)eglgs to remove

safrie rtcsbelcdeéamactable @ndyzegarddue c@g@tratiods. drmgesnsnmger ap m&y as shSwn be wall-
'EQB h§'sﬁ<9w¥lf“ cal get éQs chQQcZeé]wnlh% E‘ ggcmm 18 d%eharged from the
I net asse gas storage an ens

Cﬁb@é@g%vema%ﬁ@h@aehiff@ arranged in si de by Si de

abutting relationship to one another, with vessel 50

S 2l St LB Tt e
the barttbérmgdyyberdegloeé th aganinbl maanchagk avakhalbdcrubbee ugiasn the inlet (low
pr@%g gég ot venL:qu 6k gtab&ané‘l%?thg E&g clz;'bqne‘?

nt - bas gas storage a nsin
6% pay P?]Q%?Fﬂilt@ rﬁhe duztalgt qféhegh@sm@mtefommnm youaan:dmst scrubber and

th&EﬁyerEdgﬂlnh )fhesgamg{n’déd ?gtpp Mougé bdli?bﬂét {é/ﬁlg:eﬂln{iﬁal%i&% Irh%?h lczveleof safety as
i Wi v gas
reé%% ﬂ&ea{.%ﬁcé?n?% géﬁ gls 8%%‘%"‘ @9 é?‘h“lﬁf t he sem conduct or

manufacturing facility, which typl cally includes a

[Ob@'j % t&cﬂ'oﬂlp Qﬁgse s&ﬁbb%%&%lﬁ@cgm t ?e € %’SOI‘ gen i %u 1eoIcruE)£]er may be

facil . Because t I Ca
e%?ﬁ?"aﬁ’é“ &h endorod dpfsgierg t%gﬁ@@f@mthﬁ endhioit rof dlret acnlhbqr snaa:nal (viz., its
aﬂpfw\éh t Eﬁx&t&%dérﬁasgia&uﬁ Upﬁﬁcﬁvm&ﬁm of QH@ QorRVeL R térBl inQURBS use in the

| 20
e YR YOS SR ST G not &

m n| mzed and the rate of flow of sweep gas such as

[06334\ In & B9 H}Q@ of J?lgpdﬁﬁ laét&%r d Jgh‘? %1559 'may 63!3 glbgﬁ-ﬁ&ﬁgd the scrubber e.g., by

,markedly reduced in relation fTo gas c et syst
ingighafionhaigpt i agHngomepetineot §ig screlppy hauinecor ggntainge wher ﬂw scrubber is of 2
typd that clﬂaﬁ@i 9dlod wheR RQbMRES ﬂi‘b&ﬁ@e@ ton@knidalpéoivy @Nthd QB cabﬁn@tevent gas. The

oSRSEt L by Ol LG RV CL oL, AOROTRETL Bace] 806 r o
gae Icathmet; atktht lokanpd-@it 0f) the ecrttiber reedhvan) 3d replaceuthéd deplessd Shiamminl with fresh
er.eo
scalglla%{}x%dlﬁlgxu g%d i%éc ?fﬁglhﬂllypécl?eﬁﬁ%&e Kkggagt gf PI%&IERL c{% rovIlt%ne n%sgectmn of the
SCE‘H%‘-‘HF’@‘F‘H@”%%@&‘F" ghgps- any | ow | eveI cont ami nants in
the vent gas discharged f r om the gas cabi net. [0080]
illustrati e such .poi nt - of - use
08 bt ol FuRR R s R gnlP e Firor g PR atyte the color
cheugbiofthe seyhbtranedivisand|td ardateat ebiym anvepant te talett iopedatidhal personnel of the
BB BN N SR, B85 L 9,0 SIS e
caglaetltqﬁfve%fr??ergtm iftemapsuping Bt theg gcrubber medium is changed out.

gg%g bl Vent r%s dl?charge line
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30 contam nants in the cabinet are displaced fromthe
interior volunme and do not accunulate to any |levels 16
wWORVREBH8052487 PCT/ US2003/ 037719 that appr oacRCThS2003/037719
threshold Iimt value (TLV) of the specific hazardous
conponents that may be involved in the gas di spensing
operation involving the gas source vessels in the

P S T
aqpm'adt to efidpuisedegiinativnr This eﬁpr(ﬁﬂh isllilkeﬁﬂ'llyteﬁipb&dl vVhefehEe ééﬁtﬁﬁer medium

r.v nd subj ects .
elgﬁ(?‘ﬁeact V\#J‘rﬁ ok G%%(térﬂl?otera %1;{} edoess élrou nce a cgl } ?ﬁangg ubcon ag with the target

35 eAeRnbsppriesy eact i ve with the gas cont am nant species
to renove sane to bel ow detectabl e and hazar dous

[O&g{]] |C§ ?({lgﬁ.ﬁ %ﬁdg%gwgglggz}%géte%{qg? s 127s%é)r€g‘%}n?a?§{esl§%ntroller (PLC) unit
tocoomtt ée tneaibaniof ﬁxahiea)usmf lgh;l);&iagﬂ&rdil d.islifbﬂsﬁlg dtsahang et figdifion of the

| SC r ne
scklﬂgcﬁ uffift Eﬁcﬂﬁ %(\:/l\‘ﬁa@esa(l: cians provide, %eou%)flt qlcf g%et <¥f ﬁ}s PS‘%‘? to change
ot e S@@ ek it i Bke PLQ ulw may lhpeartawdgmpaz@@tet theamouh@of fae to which the
scabbdi AR rbe @Nos&ﬁ FEER QYR gds rht(ﬁﬂ[& and/ 'dIs?JﬂLﬂ?g YR Ghd £6mS3he inputted

as a ga scrubberagnlt on the inle pressure
SCLPPBRE ymegim papaAcHy. (e nugber; of g2 %tPr%%e ga%dlﬁf&ﬁ%lrg ‘fePFe]t (hanggqyts that can be
petaimied 6¢fore THeacrglaber metivneis bxhgated di Gthaige | i ne 63 may be
passed to the ducting of the house exhaust, bypassing
t he house exhaust scrubber and thereby redu0|ng t he
(08888 Ibviillpe Apragsiated éhahbe eempssitiqnp tndrmethaply dfgheripienticainmy hepracticed in a

widklg k}arlaﬁt\/rﬁzlnn&f condbigk WitR the bfRE afséi&ulte rh@re%g @fc@&ﬁlﬁé y, Q’Jhll& hl@ invention
aS C

b % E%{ ed fromthe
o Bon B POGLEEE MR BshTin I S5Ol Fioicha e e i wil b
reﬁ!gglmde‘fhdt, tht Hevestion uib et tl‘ﬂﬂ)ﬁmh&l ba isi @&Eﬂtﬂﬂﬂ bh nﬁﬁlbmentatwn in other
vaggt?)lrjg %J&Eﬁcgﬁlg %qo gr{lboh&erqts ¢ %xrcgo%ug%%t{, gg - HlVfl’l(Blgré %lgﬁg{efl 6?] %e broadly
coggrugd o eseompase pll sush othpnaridions, abdifriiofs aphemiwdimehiyer being within the
scOloBihk Blvedtibn RXiRECGiHe I n 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 opening of the

scrubber housing or container, when the scrubber is of

a type that changes col or 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 nedium 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 change of the scrubber

medi um and to actuate an alarmor report to alert

oper ati onal personnel of the
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need to change out the scrubber. The sensor may al so
be arranged to shut off the flow valves in the gas
woahi4rsr4st 0 prevent operation from resum ng unPCi/uSk®3/037719
scrubber mediumis changed out. 17 WO 2004/ 052487
PCT/ US2003/ 037719 [0086] A toxic gas nonitor (TG may
al so be integrated into the body of the scrubber unit
in athird approach to &) 8Ln determination. This
approach is usefully enplu o e the scrubber
medi um enployed in the point-of-use scrubber unit
WIRER cRftea§V i dence a col or change in contact with the
“target gas contam nant species. 5 [0087] A fourth
endpoi nt determ nation technique utilizes a
1 p r Ag}uarmdgb end digeiGing @ﬁﬁafaﬁlb | cetprisilg @)fluidtorage bl GPbiiRing b &¥€:] having

as _stor
v es s e{e%o‘?s f’ﬁ?z’g q%ﬁregﬁ%ﬁ% Tl?rg' I?ncl)lﬁ “? a“% r?é’%ysécéf E)‘gléef’t st?F?%Yely retaining
and flpig thgston ané fgmawlivhothe Mloidds desmbalis fdr alispensiug diemathe vessel, and a
0 U&x@éﬁsﬂg%@ée&@l&'c&ﬁ)l&fto {hg eesgb@ fd d{s, ﬁmgcﬁbedqgh #dAChe vessel, wherein

scrubber unit. unit e arran
c athe fyid seraggpwd élﬁR?HW%g V@*fselg%fé r@@nwﬁf Eﬁalkﬁélpedsfe% bber
will be exposed froma single gas storage and

5 di ng{%glr%nﬁilcsg)%agg g{?dscﬁgp% g app: T,st!l'% ot]?:falm g o tg{eglr ed)gly%%ga%sorbent is of divided

d|@E@ﬁ@ﬁﬁ@mﬁebgbnﬂ@hﬁngewmmwgfmhaﬁﬁian be perfornmed
before the scrubber nmediumis exhausted, is

ned. 10088] It wll ap reciated that the
&hﬁa@ 3Pt M irbhsti Rt oL HEL DR diyidgd fgn comprises a form

pmkctted:ﬁdniﬂm goupvdomlﬁg meaanparme@n@ﬁnules qﬁgeﬁ ltnﬁg!st EMfelE@ tablets,
Tl r er Accor ile t

i E‘\‘?’én n?ogxglﬁlg% %&é Sﬁa& eser |nk?ld3d eénrngmcaﬂ&n ‘}l‘/gﬁlaliaé‘fi ﬁeéﬂ%réhatpf)s

specific features, aspects, and enbodinents, it wll

4.beTht i se@Ed Zxﬁlddlipb@tngta? dnﬁV&’rﬂlduﬁnl IwheRRt thd BMSBical adsorbent is of
Ilgg&) lcfbut is susceptible of inpl ementation in other
variations:” nodi fi cati ons and embodi nents.
Accordlngly the invention is intended to be broadly

5.COongtuldeehridd 66 pﬁ':iritus%f (éﬁm? i Wereﬂald%&ngﬂﬁlﬁ form is selected

nmodi fi cati ons and enbodi nents, ng wt
scipeth OB O EAPISKS. WSk APty ol ai med. 18 VIO
2004/ 052487 THE CLAI M5 \What |s cl ai med |s
n
S apgsy a0 ] Mt diberog by on SRl T et B E DR o
véﬁgémwﬁdvmﬁgﬂdan interior volune mhereln t he
interior volune contains a physical adsorbent

sorptively retaining 5 a fluid thereon and fromwhich
7t h@Pef‘Jﬂ“EffiﬁXfF‘%e aa@éws BPFEys ofcleigbharhsginstheopproligic form comprises a
v emgtilicityaridiserete monolithic articles.

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

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

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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di spensi ng assenbly coupled to the vessel for

di spensi ng desorbed fluid fromthe vessel, wherein
woheosfos2isd st or age and di spensi ng vessel is of PCT/US2003/037719

rectangul ar parallelepiped form 2. The fluid storage

and di spensi ng apparatus of claim1l1l, wherein the

physical adsorbent is of divided formconstituting a

bed he interior the vessel. 10 3. The
P s e gl e T R ahS RSl BhortR m 2

wherein sald di vi ded forn1conpr|ses a forn1 selected

{];rg{r?u Hies;i%gg'“élqd ?gﬂeﬁéu@t log t@lglﬁrg?swlfg% ?enbr volume of the vessel

cydontais le andhdiseratd aftoe@ﬂll%@llﬂk@ Oéﬁalmexswabadsbrbml ded
geonetrlcally regul ar and irregul ar shapes 4. The

I a d dispensin
Guitedob! S8 G Betane RO O AR, Sherdn i cemaie Phiespdsorbent
1 5prévide§ h eorentmads thitoy @glornaed dh dlieapdshspengtha plmbxatohme @f the vessel.
clain14 wherein said nonolithic formis selected
omt he group consisting of blocks, bricks, and
l%oIheé’éﬂd SEprasy A FPensile SEPHy e clim L4 Mdpren dhergrbans pars geamies at least
of 60e4 ditimidteriorhsiigd oF teResseronol i t hic form conpri ses a
single nmonolithic article. 7. The fluid storage and
di spensi ng apparatus of claim4, wherein the
4rpFhs|fhuidrtasage endhlisnsraie agssatus of plainyid, whestin dlietsyrbeft mass occupies from
di $6te5% tdmBRIoEI,RE fie Bfehblcvloﬁlﬁle ofhe Jl3g). f I Ui d storage and
di spensi ng apparatus of claim?7, wherein the interior
volunme of the vessel contains |less than 75 discrete
1570Te| fitidstorager tridcdig@nsify ppargluspblly dhimad, wisar e physil adkbi®ent is a
mhdgko‘i’ysﬁﬁapcdﬁ‘cggfﬁ%g%a%c §eggn5| ng apparatus of claim?7,
rein-the I nterior volume of the vessel contalns
| ess than 20 discrete nonolithic articles of said

160 hpts ifRall stosks Qﬁcb&ﬁﬂknsm% %)phgltus bhelaifd 15 Gn&di® R PBysRRChdsorbent has been

di S|n % us o laim 7, wherein the interior
vot? St f”hE \P&€sel 19 WD 2004/ 052487
PCT/ US2003/ 037719 contains |l ess than 8 discrete
17‘%@ |ﬂhfdr§fo?ag@ hebd d?Jpéﬁmei g&%goﬁmﬁ V%ereﬂxdeia{ m%tnéqléﬂi%tyff discrete

uid storage I spensin ?Oaratus

meqnellthw eigler ke arengh ﬂvblﬁ bifeces 0. me L0 dsehe haighhoEthiisterior votume
| e shetvagyel, AndCi &6sk-8dcBonADRA thithd Ketvdeh 061288 08finB@ihd rectangular cross-
F’%élnﬁarao orbe . 12. The fluid storage and

di Spers 5y ‘3?5 us of claim4, wherein the

nDn0|IthIC phyS|caI adsorbent 5 provides a sorbent

18merss fihi @fordg@ arﬁ‘?i%% H%Qpphr@tué\’éf;:ﬁuﬂa %}éﬁﬁpeﬁ éﬁe%l’cl licity of discrete
|nter4 r vol une of e vessel

arfePrgiithis aigiesys af?ﬁ%?galat@ra&}#emesuslﬁmz vvher ein the
sorbent mass occupies at |east 60% of the |nter|or

19V OII'hEJ Hid g{or l‘gQ Sidvd%g%glkslg %P#)L]iatrl;- %laﬂy I\ ersegnoeraag(}% the mult}p%lmﬂ/tof discrete

di'spensi ng erein the so
naBasokihie Lﬁgticéeg 1$ fagamglly and/or longltudmally abutted in surface contact with adjacent

monolithic members in the interior volume of the vessel.

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

monolithic articles has a solid cylinder form.

21. The fluid storage and dispensing apparatus of claim 1, wherein the fluid comprises a fluid having
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about 75%to about 95% of the interior volune of the
vessel. 10 15. The fluid storage and di spensing
wappeariaeass of claim4, wherein the physical adeorhsmios/037719
is a pyrolysis product of an organic resin. 16. The
fluid storage and di spensi ng apparatus of claim15,
mherein t he physical adsorbent has been forned in
mHn mse Eeel 17.. The fluid storage and
ﬁ@“ﬁ%ﬁ fiBHN | ai m 7, wherein each of the

nultrplrcrty of discrete 15 nonolithic articles has a

23, e’nﬁtﬂﬁldtst@ége bl Ji’s%&ﬂéﬁg Ebpgrat%s mgdlxl:l'ilp vslh&giﬁ%etdﬂ% cGﬁf)rngsIa tﬂlfrd species

the interior volunme o he vesse
cr¥legted éeel%apupa@é%ﬁ% al arfise, phgspitiesn hisirogem prlenile Shydiogenstelluride,

t hetrégent angiokiad, ©HRES triBiREEd, 0NBlon artBeiddde,t NBbIASS Clrimethylsilane,
18tetram Shu i d,. torggﬁ and dlaﬁﬁn3|na @ﬁfaratus of
c| BraReRyIstiie > ESFIf NG QTR PRl OB WYL r et €

npnolrthrc artrcles has a rectangul ar parallelepiped

25haReauid Yorkge an-Ehﬁ‘spcfersHé gppﬁxtaﬁg @Eaa&hmd W?Eé}ﬁ% flnic’has a. pres%u)r/e in said

apparatus of claim 7, wherein eac L1 pli
of PETEcPlme notsyssesineebut 159t es is | ateral |y and/ or
| ongitudinally abutted in surface contact with
ly 1.t nmmes n.t nt.er.i of . vol u
2 DR B0 S PRLS o e 1S AGT sl g 5 Penite i s
appariatvolsme fotekegeding2boupF¥rtai.n each of the multiplicity
of discrete nonolithic articles has a solid cylinder
m_ 25 21. The flyid storage and di spensi n o
RS o prre YRERE o 418 Ut PURE DS bR b8 pipssre n said
f | intexdorivalume gp a26hgW\6F RGO BAXUS AbRCI0 12003/ 037719
utility in sem conductor manufacturing. 22. The fluid
storage and di spensing apparatus of claim21l, wherein
26 hE*effl%dl siprage Ask Jipesing appRigiug oEqiimil e wherai the yesesl) compneiens rimesterial of
gronhdrucdn $l:ls&ddr1€)n{){he @hofip BRAsistRBQS ﬂ{é{aﬁegladgéédfe%ﬂ& vitreous materials,
sel gni de en t. llur|de nitrogen trifluoride,

bdPOR °$ @mkﬁ 8 on trichloride, diborane,
trlnethyIS|lane 5 tetranet hyl sil ane, disil ane,

27S| TR Buid IEfBRAR diPAHEIng Bﬁﬁﬁgﬁ%% Bhdd 56, WG YR V& s%lgé%%ﬁws a metal
The flurd storage and di spensing apparat us o
cPﬁ?ﬂ?T’CWﬁEW%Wh the fluid has a pressure in said
interior volune not exceedi ng about 1500 torr. 24. The
o4 A0 B85 AP RRSLO0 ADRRET S 2l i fom e
v cirenmsonsistingeot ete@,dtamg:ssestﬁgu tluiti@@m tcopper, bih, &uze, Ehdalloysthaleof.
storage and di spensing apparatus of claim1, wherein

29l¥$ i d has ressure in said interjior volune in a
F 3 5 gulgfstOFalg%?ﬁdgﬁ m&%arfltas ofislaiyp 1. 7hgreindhephysical adsorbent comprises a

sorbent material selected from the group consisting of carbon, activated carbon, metal-impregnated

carbon, molecular sieve (aluminosilicate) materials, porous silicon, silica, alumina, styrene

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

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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26. The fluid storage and di spensi ng appar atus of

claim1l, wherein the vessel conprises a material of
woansoseust i on sel ected fromthe group consi sti RQTAK2003/037719

netal s, glasses, ceramcs, vitreous materials,

pol ymers, and conposite materials. 15 27. The fluid

storage and di spensing apparatus of claim 26, wherein

ises a netal . material of . )

% o T sk S Siie S oL dguheinsbtispingmgmoly is coupld
appan appespontionof the vasi7for dispensgigidessdediflui®frah the Sessst| ect ed
fromthe group consisting of steel, stainless stee
al um num copper, brass, bronze, and al | oys thereof.

3% o Therflyid stqrage anddispsnsiye anparatus Pk & fw@lee@glaﬁ%\twaoﬁetachably secured
cl mitiavéssewher ei n t he physi cal adsorbent conprises a
20 sorbent material selected fromthe group consisting
of carbon, activated carbon, netal -i npregnated carbon,

3o Theciliic storsiee oud Qieplenpiniz rRoRATtIC oft &imnAdt evhéraih She pigreotisg assembly is
Si ,{ert@aﬂely%}o{l&i@d bythdighna, styrene divinyl benzene
polyneric materials, sorptive clays, and
functi onal i zed si ntered gl ass nmedia. 30. The fluid

35t Bredlyal strege didsippasinggppappasfataing 33 hetimthecadp, havdperitis fherein.

t he physical adsorbent conprises carbon. 25 31. The
fluid storage and di spensi ng aPparatus of claiml,

3ouh Ercefid Siees Ay fispspsingdapprpian ot el 3. sehsrein e comesda rectangular
C apalellsiepigeli shp:. 2004/ 052487 PCT/U82003/037719 32. The
fluid storage and di spensi ng apparatus of claim1,
wherei n the di spensing assenbly is coupled to an

3lpPerilusosteragsrind flispehsing/memaths ¢foilaird i3§,persimitie depsio bHeadss-section co-
f | dxkedsidd VA dIEsetiftm SBthe yessst. 1he fluid storage and
di spensi ng apparatus of claim1, further conprising a
cap detachably secured to the vessel. 5 34. The fluid

I8t "ﬂrea_mid stofege didsiﬁsemﬂ;% shpappasialais 3£wah€rl31|ﬂ it}moﬁé’mngmg Bgei slgke adapted
t I se rotectively surrounded by
tE@r%g%g%%éﬂ e?mmm%¥2¥%?%§e and di spensi ng
apparatus of claim 33, wherein the cap has openings

3d. hﬁfe&lufdl stoddge an-gtﬁ‘spgﬂsiﬂ% Qppﬁvﬁtglf g?ﬁantaﬁgﬁlgg% I%ﬁrgirisg@ a handle secured to the

aop us of cjaim3
ects Gﬂ?ﬂ?mgﬁ SAPPEIEDi ped shape. 10 37. The fluid

storage and di spensing apparatus of claim 36, wherein

40t NEheGRR sto%ag@gmd(iﬁsﬁéﬁmg‘ afa oicc ém ??ﬁlﬁﬂaﬁ t\r{gxap\ége{ gnses a dlgwn over

Cross-section the v sse
di egrdiskio ﬁﬁd%ﬁﬂéﬂﬁtus of claim 35, wherein the openings
are of a size adapted for manual carrying of the

412PHR'AR dlétsoralgé/ andl?hspenSJBg apparatus of claim 1, wherein the forged metal body is formed of

aluminum.
42. A gas cabinet assembly, comprising:

(8  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 least one fluid
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39. The fluid storage and di spensi ng appar atus of
claim1, further conprising a handle secured to the

wa3omasssl, for carrying of the apparatus. 40. PTinaS2003/037719

fluid storage and di spensi ng apparatus of claim1,
wherein the vessel conprises a drawn over nmandre
forged metal body. 41. The fluid storage and

di . 1. wh :
n; tsglen i iﬁg Fb?sgé’?ltsﬁl% v&}el %k' %Ictr &%Jlar n*mr%%leelal ed anb egch al% fluid storage
cabi n e@nd ensisg yesseé mfﬂqug arp@ysu(aha)jscabeg@grpumm 1eining said gas thereon,
def i ni agi amlsﬁé}ﬁﬁlgsa%mblm &)[qblgf o’ did/ %ldaﬁgjraéenﬂdug%ﬂ ?smlg vessel for

flow circuitry in sai |nter|or vol ume arrange
di spengllsl??@“@fsaldéis el fenfivie said Sgyeciceiiy.a gas
source disposed in the interior volune of the gas
reI tionsh e
st %a%?ta%MW%%@ 42 38m3B0 o Bl SR B Pt vt
| e%fé%ctaésféarpmel cigpipgl fnm. 2004/ 052487 PCT/ us2003/ 037719
storage and di spensi ng vessel of rectangul ar

ped f.or each sai.d fluid storage and
i DS RB DEenty LB Rk e UGB Al o fuid sorage
s oang dispesbing vegelniofuierigngsial whrafjelspijed @Mt arramddd indside-by-side relationship
di §ReNsLANg assenbly coupled to said fluid storage and
di spensing vessel for dispensing said gas fromthe
vessel for flowto said flowcircuitry. 5 43. The gas

45](3 laﬁlel’geft cahﬁﬁaﬁﬁblhb'ly of clgimad3 [TWH'eZem ﬁ@g@gliw}esdn&?of akid %nel@a%{ tlwto\mld storage
n ns vessel s 0 rect angul ar
T N B

chmpWnﬂ@rmﬁheﬁemmwgucce55|ve ones of said at |east two
fluid storage and dispensing vessels of rectangul ar
al | el epi ped form are arranged in side-by-side
allthﬁtg? Soh t%w’ib&’ ‘lfﬁ]émh‘f?of"]f‘Fé?m% §grsgpinetinEenids cabi net
assenbly of claim43, wherein successive ones of said
t gr=Ye! nd _di spens vess
7 et B hd el O AL A o s T R SR 5 o o e g
alsalingt, nfgf ey aﬁ‘feeﬁstmnpga; @roueln the ariaioh wolua¢ off the gas dibidt,ngd venting
Wahdr&s 46. The gas cabi net assenbly of claim42,
wherein the gas cabinet is vented. 47. The gas cabi net
assenbly of claim46, wherein a source of ventilation
48g ke iges cbupl agmbly df kixing a3, wibfeincthbsstede, of fvertildtib® Bastomprises an air
veplkd ation gas through the interior volume of the gas
cabi net, and venting thereof.

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

of a semiconductor manufacturing 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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48. The gas cabi net assenbly of claim47, wherein the

source of ventilation gas conprises an air source. 49.
woheosgasiscabi net assenbly of claim42, wherei nPCAISYWS/037719

cabinet is vented to a house exhaust system 20 of a

sem conductor manufacturing facility. 50. The gas

cabi net assenbly of claim 42, wherein the gas cabinet

d tond Lreat al ul a uni
V\h(é(%{lgeﬂl gven'tlSI ‘9 atea %Ewr‘é“é f8”‘3 ?&VSE@EI”YVSH‘EW gas
cabi net. 51. The gas cabi net assenbly of claim 42,
SY\hﬂeﬁgaB cablABt BRFHE P! bl@lﬁi SZC‘QH@JHII #E ﬁloéitogg%arﬁ%ntﬁ)q ufdf okngpses acycle -

| ant. atl on E%St em I net asse

of PR APRELS Wﬁ*iOFf‘é?Oﬁ QOTtSfPllqrég%ﬁrrW%i 9 SBY WP dhecepepppany vessel for a
W pradegahiced tlnﬁ)agvor & itifr@ Wutifigy whigl 6nedor FM tndkitord ;ﬁ&@ss conditions is in a

COpL fefilmHdy ed to shut off a gas-depleted
veé%ee( %S&d’%%a% 2004/ 052487 PCT/ US2003/ 037719

cont enpor aneously actuate a gas-full vessel for supply
SAQf Tlgaég&s cIaBmEth@eﬂ)I?‘M QhilGY] WHedein RSflow glﬁuﬂ?%orﬁﬁgés%ﬁfes for controlling

4%% g 52, wherein the nonitoring a
conw 01 S PP ° rPg] fegasstorageAngl dispepsingayessels i b gisc?alﬂnet with each of
m @idoplvesteing csupled tut ah @hitb@stic abide ﬁfuﬁtﬁﬂ@)ﬁﬁj:cfe@bﬁ@ﬁ@ﬁl t&nintﬂﬁmn line to

on 0] ete r

u?i? %%ﬁl\%ﬁh % %§d(53 ﬁ!él trélrl[nﬁb?v}éeo D ﬂ}etr%orne mﬁrai}(i & g‘ﬁ“(”: sl fclnTPBf% a general
i sPUrResepro %atgpaé}g:@p@pqﬁr intogragaiably erangedriacrge outoferatibh avithy dBpensing of
C addk Rt 2 &SRR dﬁnﬁé a ﬁxlsﬂiréﬁlel%g‘mne%%o@'op gﬁoﬂc Af;ﬁ?@ gas ca?met assembly,

circuitr ses valves for COﬂth

o BBl o S T St ol HHHS P BRSIoRG 535 from the i
v essel, sndi smllttoffaf tha saleaddhtiling ﬂMvtohga@ &oh 10 first Skl aMAd M8 %g said first

?rg@teﬁrgﬁeglpgr?ord a{)(ri: g ael;]as”ag}llil f(:)) éalﬁ gab:}/r% %feeﬁgg/ tvsg{yrd]?sg%lglgg tafegas from a
c otseand vesgph during \atsegord predeteeminmiietial éfogeratiod of tha tgasmlabmm dsembly, by
C%ﬁﬁtioﬁ%? tlﬁ ﬂ%ﬁﬁﬁcal/alxﬂcoacﬁyt&p&‘scﬁ’e peﬁ\%gé’oml ffow’ tfrom the second

arrangllv to carry out operatlon
¥

di V§%éln§‘1dﬁbut<9f fof fhg yalys eomirelling ﬂogw of \gassfiqup th mcpndgvesselfat fhgtend of said
prsechad pedetentidedRfidds oftratioP 6 tRd daOfhbREt abddBbigas cabi net
assenbly, by actuation of the automatic val ve
actuator of the valve controlling flow of gas fromthe

55 i Tagrgas cabigetapsemblpi¢f ijud2oftferef the gpe cabirlet/ie ventudtandirtanged for flow of
f |v@itMleiﬁ)n %@ssthé&tﬁféhém Qurfhby &)‘inpﬁﬁﬁgsglpoﬁtt oftuglaescg.?ger% ﬂ%aésag cabinet for

fngp term ned period of eration

czf‘B‘iu & £§a§ }‘PB 1‘;9“0%%%11’% f%lsalil%é Oﬁé%fhegsmedfaawb@etlts remove
s eomadinanethsefroralur i Nng a second predeterm ned period of
operation of the gas cabinet assenbly, by actuation

of the automatic valve actuator of the valve
36¢ ghe B IcRinshashaily oS Pleignls, Whasrin thihpoigetawdcrubbes®epriseqachemisorbent

S htiterialfirbac@fe wilhQail Bdn¥:nira @i thy r%&v’aﬂgeréok B0 Bfe v8RS b an the

second vessel at the end of said

CD:

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 55, wherein the point-of-use scrubber is mounted on a wall of

said gas cabinet.

24



10

15

20

25

second predeterm ned period of operation of the gas
cabi net assenbly. 55. The gas cabi net assenbly of
wobhei4rnsad@;7 wherein the gas cabinet is vented ardT/US2003/037719
arranged for flow of 20 ventilation gas therethrough,
further conprising a point-of-use scrubber in the gas
cabi net for scrubbing of said venti I ati on gas prior to
[ m Aent ed. cabi ne
5§I m)veg ga?gltﬁt gge%{ n% I%ﬁ}eésg r BB S %ﬁle d’é’méé%‘?cf?étf“ said point-of-
as%séﬁ%'r‘%b%f cl ai m 55, wherein the point-of-use
scr ubber corrprl ses a chem sorbent nmaterial reactive
renmpval thereof fromthe

GMVI IR ntarrg nanpt for £ 20
? By 8" gim Py whegeln the ppmhefruse seswbhey] opmpyfises a scrubber

le huusméﬁmtamhg raecrnbm{geneﬂimgmlaam ,vBBkin ﬁ!l&ts%blﬁﬁg thédium undergoes a color
e e e...said conta

i crop e g B bR AT AT P sipehires giswn por
caﬂ?Pfﬁ‘é’thTaS%‘eWbﬂeermfaﬂmu@Sq ofiikeasrebhing theligoi nt - of - use
scrubber is nDunted on a wall of said gas cabinet. 24
6¥K%6004/ 52&87 P 2003/037719 59. The gas cabi net

HsSErt POBF Epemd “F 371 WesFeine BenBeintsqlivee sernbban gomsisesta scrubber

d ehwangmntﬁmmg 8 ad:rﬁbbptglnfbtlmmftherdﬂﬁ &h&6ih u{éb&ﬁbbu@Qﬂedfﬁhﬁm@é‘g%es a color
t m t - of -use

S ol on RGN ViR b bt B G babind Abapily e Comprises o

s cTOIPBIBIEtHE Serseri wiih medﬁffeilrrg saiftreloeicimngchandgmedubibg ag onpdiinditative of

UNGBIGRAST Ble &RlOHe BeRlANge ON contacting with said
contani nant, and said housing has a sight glass
Vi ew ng port therein, for visual determ nation of

6% xHa gest calinet @fsemmfomm bhiwhgretraad butput ﬁ;:brra@d?togﬂl.& off gas ﬂow control

f-
g??bgvvsgg rtl@%i%éé éngJ tg Y)gegér HE%%UOM&: ﬁas ca‘nngt ﬁ?sgtpﬂly r;‘:’lrgm éesummg until

bipginedien @lf??lacwbmfreshﬁcmli’b@gmﬂdwbbl ng medi um
undergoes a coI or change on contacting with said

cabi.net assenbly further
geiig %@s%‘g‘“eé =R ge‘ﬁlﬁﬁbr FReReR fhe gpinppiree ff&fbbﬁéf)@erfsr%wgscrubbmg
S ?mslluam tndrthecdas ply@eteas@mply dictther dﬁ@px&s DIGKkiP dds rhd’ﬂdd)rQ‘ﬂGMy fhit arranged
o 62. The
e R R LT —
arMRAgeteativs of ﬁ’éﬁ“sé?ﬁ °f§l§§°1‘ﬂbbe\8/n@émmr ol valves in the

gas cabinet and t o pr event operation of the gas
c t unti] _ the exhausted

64S ?:ﬁh g% cabiier & %?emlyl ?1g1p agg] 1 gl fpplggcﬁ‘ USSP Ix@mpnses a scrubbing
nreegdiynm anﬂshms cablnet gesnbhafbitive tomgsisanitpropraimabledbgid &iroller (PLC)
whet %‘raﬂgédh@ c&fﬁ{ fit nlﬂﬁbepéfecﬁ&%g Jab gfg&&)lg rTrgge g disSt n%ﬁnsmg vessels since the

s¢rub |ng nmed |um and

f dpsteheion Bifhgicrubbiag medivgyjapd fga@vﬁ@ I} Quénut @digwe Qfme‘td for change out of
anteaergebthg medium.

65. The gas cabinet assembly of claim 64, wherein the PLC unit is arranged to calculate (i) the amount
of gas to which the point-of-use scrubber will be exposed from a single gas storage and dispensing
vessel and (ii) based on an inputted scrubbing medium capacity, the number of gas storage and

dispensing vessel change-outs that can be performed before the scrubbing medium is exhausted.

66. The gas cabinet assembly of claim 42, wherein the physical adsorbent is of divided form
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to (i) detect breakthough of said contam nant fromthe
scrubbi ng medium and (ii) produce an out put

wonadi4mardsve of exhaustion of the scrubbi ng nmedPamussm3/037719
The gas cabi net assenbly of claim59, wherein the
poi nt - of - use scrubber conprises a scrubbing 20
medi um and the gas cabi net assenbly further conprises

a ble.logic contr IIer PLC) unit arranged to
cogﬁgggﬁQQ%‘#%g}l%?“%ﬂ%%ﬁ%’gﬁf? ®f gas storage and
di spensi ng vessels since the installation of the

$ C e B@nﬁ?ﬁbeﬁﬂly RRint & Qﬁé?éﬂl o é’lﬂdﬁi%ﬁy&n{gﬁgg Q?o%xg\égected from

need for .chan out o he scrub
Thg’e AP BB °g§§a€ﬁma§?°16$ e gPmpelets, R eletiesh b Coylindrica
ungrtrudates aubia Nigee, 4nd ndhkd gebmbtca(ly )egﬁlbl&n@ﬁﬂé?lﬂetr shag&s. Of
gas to which the point-of-use scrubber w be exposed
froma single gas storage and di spensi ng vessel and
63.i The gascehigetapsenbly P%@mﬁgdvhsrem iHstphysipakadebrhent is efanplityig form.
t he nunber of gas storage and di spensing vesse
erformed before the scrubbin

h yt S t ha
of o I P e gk o8 ey T Pt e g Gpm e sroup
cIamﬁﬂmgprhﬁiendmﬁMQMWhyS|cal adsorbent is of divided
form 25 WD 2004/ 052487 constituting a bed in the
7q_thr|or vol unme, of the vessel. PCT/US2003/037719 67.
heheggas cabig; 45Rerbly O e 65, veterein thy mermEthic fpray comprissnd single monolithic
di ariiddled form conprises a formselected from the group
consi sting of beads, particles, granules, pellets,
rings, platelets, tablets, cylindrical extrudates,
T uBhe 2as jeaiiess : asserphly efdlaie @8 gd@mat thé¢ mehdlishior oo bantiprisead multiplicity of

I 1 dieed AdnoBlRRRSs. D 68. The gas cabi net assenbly of
clai m42, wherein the physical adsorbent is of

monolithic form 69. The gas cabi net assenbly of claim
72 8The\ghreqabinet assernloly nbdledia i71 h@lﬁreﬁﬂlﬁd’ﬁﬂbﬁor&&lhﬁ& biaBl Jek@IBohthifs less than

I B cree AR bk B8 or rr%\ldgp cal{ sor en and boul es. 70.

The gas cabi net asse 8 wherein the
nmonol ithic form conprises a S|ngle nmonol i thic

73arThe (ghﬁ:.alglﬁ.@ askdmblyl bita?]@ﬂs 1,GableA e iRASTR FhhMe &lf tltlge?sklr@olt@cgins less than
r e nnno C rises a multiplicity
wl% &g arserer 01{11?%%%"%?1? otqfaé‘{pg’?sll‘iag‘fdg‘g bent> * The gas cabi net

assenbly of claim7l1l, wherein the interior volune of

74, Nihe \$RSE8het QQE}BEH' SR § 8 wWhiden the7n§er§jolr §®{§1ﬁé c? M?sell conthiffs less than

art4c|es of _sai d physical adsorb
F‘?‘cﬁdé?‘éﬁ’hﬁ@iadsﬂ)%@ﬁ ein the int er| or

vol une of the vessel contains Iess t han 15 20
75d d’ﬁl@ %tcgblﬁg? Q@Jﬂf'ﬂ}lybtccla%nt/ wlherem gr}o(rjv uIl‘\{ f%he vessel contains less than

4 discrete monolithic articles of said physical adsorbent.

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

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

4

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

interior volume of the vessel.

78. The gas cabinet assembly of claim 76, wherein the sorbent mass occupies from about 75% to about
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74. The gas cabinet assenbly of claim 71, wherein the

interior volune of the vessel contains |less than 8
wdizemroseas7nonol ithic articles of said physical PCT/US2003/037719

adsorbent. 75. The gas cabi net assenbly of claim 71,

wherein the interior volune of the vessel contains

| ess than 4 discrete monolithic articles of said

p dsor The gas cabi net assenbly of
cl%ﬁéﬁég? %u¥P? eﬂﬁggollthlc physi cal adsor bent

provi des a sorbent mass that is conforned in si ze and

7% MeReyad &bfn@teasdef%l? f Qhim\68! Mﬁuﬁﬁ%ﬁlﬁl Y ERSBLat js8 pgroyg {oduct of an

gas cabi net assenbly of claim?7 wher e n 1
ne¥&adesihi es at | east 60% of the interior volume of
the vessel. 78. The gas cabi net assenbly of claim 76,

S e bl SR oo G Rl R rod P g n i i
t hée vessebel . PCT/ US2003/ 037719 79. The gas cabi net

assenbl y of clain168 wherein the physical adsorbent
or gani ¢ resin. he

| S SIS t of a

R I e N L
adsiiidsdns a Itmgthbmm; feowenre o3 iafd $ottimes the hslgnthﬂ' theEIHBAr- volume of the
8 :I'vessl-'%f1 gndgﬂa%osg ?Qh&}%f arc%snﬁ'a? ms%)glbrévg rm d Ié)ﬁ t%nhes éhe r%:?a?guge}r &Loss- sectlonal
hdﬁﬁﬁfﬁ@ﬁ§¥% that is betmeen 0.3 and 1.0 tines the ‘
hei ght of the |nter|or volune of the vessel, and a

rass,. se tional .are S bet wee 1l and O

o B3 0E B! Gt 3, vy sah pb e s gyt et monolitic
1 Cari@es hatvgeqpgulophiaikdpipasderbl y of claim 71, wherein
each of the nmultiplicity of discrete nonolithic

articles has a rectangul ar parall el epi ped shape. 83.
B3rhihe gas c3bist eambisetim y Lovheggimpach i the \mvétrpémx o glésereigfmonolithic

t heetictag| ik i140drhlli dn&l/oﬁﬁon@hﬁ(ﬁﬁl@t gouBN QY dutkfdeCoon@étt Wit &Sackr® monolithic
Iate&gluﬁh g Lpng%%%dlnflly abutted in surface
eé?f RCBREP MoHS©

thic menbers in the
|nter|or volune of the vessel. 15 84. The gas cabi net

84 SHR A YabBEt £l ijcialﬁm erGieh [u‘fséa% oPhhe tnnxﬁipﬁﬁéyt df ICd.lls%rgi!etnyonohthlc

of discrete nonolith artic
f dFiifles 835 2 selifeeyhinder %%%lnet assenbl y of cIa|n142
wherein the fluid conprises a fluid having utility in

855 O GRI UG hss R ALK 49) Whercin the fluid comprises a fluid having wtility in

semiconductor manufacturing.

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 trifluoride, 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.

27



10

15

20

25

86. The gas cabi net assenbly of claim85, wherein the

fluid conprises a fluid species selected from 20 the
waroupszensi sting of arsine, phosphine, hydrogear/us2003/037719

sel eni de, hydrogen telluride, nitrogen trifluoride,

boron trifluoride, boron trichloride, diborane,

trinmethylsilane, tetranmethylsilane, disilane, silane,

er,mane, . and organ tallic eous reagents. 87. The )
5 DA ok B S S B A ot s Bt s i votume o
haenge of frers shoued(0 o abeut @00 totrer i or vol ume not  exceedi ng
about 1500 torr. 25 88. The gas cabi net assenbly of
claim42, wherein the fluid has a pressure in said
9. n{hergap rabingt epsRanbiYORL cladiy daalicrri e Bestel Poprisesya material giyonstruction
2001eb10b 2483 theFkalp LSRN/ 0D héthlk gl Bhs, ctRRiEASreb@hdMals, polymers, and
asgg@%%ng%ﬁaéaln142, wherein the fluid has a pressure
in sard i nterior volume in a range of from about 400
to about 700 torr. 90. The gas cabi net assenbly of
9! ThéNgA? cabWB AR BE MBS 56! iR iHe SReSse P cdHiHkiSs ! ?k‘ne@f material of
construction selected fromthe group consisting o
nefCaiecioy asses, ceranics, vitreous materials,
pol yners, and 5 conposite materials. 91. The gas
abq 0 . m-90. erein the vessel -
o% SRS ARSEM Y afin N ikhen HASKE P g PRGE: mop gomsisingof
gasieek apinigeststealsaemiing cerpercbragsihr@te, andrdiowitheresfii d et al
is selected fromthe group consisting of steel,

t.ai nl ess. steel, m nu copper, . brass, bronze, and )
AT T L T L N

c| slepted Zromwthergeoup dohdstipd) \o$ | cahbn, adBvatel edatbos, OfgsllimPBgated carbon,

sath ' . ed fromth r.oup. consi sti ng.

or "o T lftonp 881 S5l-Rll, BRI L5 B Bt PAS e fpymecene

notosEisrigmatetialsy gortize elavisrrod fun¢tionaliadd sintaradlrallasd mediapor ous

silicon, silica, alumna, styrene divinyl benzene

ner i terials .s ive clays, an i

of TR BEr L ettt o BhaE mhai¥ia «GRentammgises carvon.
cabi net assenbly of claim42, wherein the physica

952 08RILRAAinG RIS H b D @ Rereirt fre Fysical 16 sGks
asseﬁblylgf claiﬁ145, mheré?n ?ﬁ@mgﬁysfggﬁc%%@%%%%ﬁ?Wdcmme
conprises activated carbon. 96. A nethod of reducing

96 obhpthbdidf educiag daspricadiianad cabmeerdanyly comfisingiags ébBi&Sontaining a
cahi al ni source including at. | east.
S 0k SR 100 35BS S5 BB e £ st
prpygaiug&y remrsglé 1gas thgmlmaid}me?ﬂ}od rcettqais?mlg !pg)v'glaljgdacg}aﬁ said at least one
t hag ﬁ&ﬂ%e 8 88isheRBl:ROde1 GONREL ARG, rpc,rta(ﬁgﬁlgl 5&9116?%&)@? Ry sai d
at | east one gas storage and dlspenS|ﬁg vessel as a
vessel with a rectangul ar parallel epiped form 20 97.

97T Hihe meditiod cbf afairg 196, wheBdin cashenieivessaagith $ adcBinyt@s petalieMpipdd form is

3 GHELANAH BLoRRLR! | o epiped formis

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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fabricated fromsheet netal. 98. The nethod of claim
96, wherein said gas source conprises two or nore gas

weoetoenagsisand di spensi ng vessel s, conpri sing dPepas2g/037719

successi ve gas storage and di spensing vessels in
side-by- side relationship to one another. 25 99. The
nmet hod of cIain198 conpri sing disposing successive

LR R R e TR A R —
t hélﬁl@@ﬁﬁn.g VE@elV\@ aROg/rO8RABD tGE/BBRAANOD Fadd Sas t4dehet. The
nmet hod of claim98, further conprising disposing at
¢ st sgne of said gas storagc and di spensi ng vessels
ot Phering radkdipreme B B85t iepraspurareerepTigiag: | febriedting aivepsel having

gas recangulie paralkpiped formt ch@dsn‘}gf plhyeicdl REsofRet il RPRASI ﬁbgmg sorptive
gaﬁﬁmé tlor w. raes ure al(g% clwg Lg) ricating a vesse

havi n e ﬂﬁ?‘%? & 4P Pt EPICHE 24sBPHI™ W %‘Hd%‘ﬁ*\‘@l glsorbent;
phgﬂ_slmwhldadssdr'bdm vilve hdad comsisieg alhaMHMIeSﬂlv[a,t loV@cl5se the physical
af atd’s(QBJnV a.lfl(p Eds%édj £a§nd ﬁ&% %grgg ﬁ%SI Ca?x es’rlgg %n Su%}x cnt of the vessel;

vesse| for adsorp £Fon on or
sedrirhige bs F‘@fo"\l?%ds%aé Iffowﬂtefph&“%h@dw dnb anfl @tblnfnlmthﬂ aqglafalvie valve in the
actatigthedd| © vk lpdGront the R &6 08 %r&@l?th@m{aﬁlé balve2 fhs s laﬁﬂﬁl:nsmg
and adsorbed gas, and isolate same from an exterior
envi ronnent of the vessel; desorbing the adsorbed gas

162 S rpethiqd op quucgaﬂluuhmdnnbelrm exbavet mobleatol m@erhibdductor manufacturing
aC&a&y @@hﬁlsﬁ‘@h Ve%theh Bas cg'cﬁnet ﬂlﬁlu gﬁ% ti1htBn lgésqy\ﬁcg‘%ﬁ il olgg Rion of the

@sse and rough the a e va
d| %‘ﬁ WPk gpid maghod G%nprs&n&éqnﬁ’e@lg@wd Vendilationggs priay imﬂlsshnr@shpreof from

ornha gas exbied Sfith S(E;ErUIbJﬂ%rm&funﬂm&Ed@aﬁ QRAHAE {emove scrubbable contaminant
rs a vente

caRE thd Dl RN Gr e Bl bt pherehy nesd for

opesptatentonf olfisclialged gatdatoabgasely, sadi athamt kowhbeo B rtheS is@@conductor
C ARkt rdfls ¥kdgl ation gas prior to discharge

t hereof from }dlﬁe gas cabinet with a scrubbing nedi um

in the gas cabinet, to renove scrubbabl e contam nant

108 Hihe exﬁdthbmof ahth 0025 ﬁjﬂtﬂérgioﬂlgns?rfgr 1OREFINGERE SdnibidOenBidSon gas to the
i net, wher need for 15 treatnent o

as,.ca
dlv%fé? %met R 'Ilcﬁmaré%“p Végtq‘ﬁé D SUTHVESHIFA st scrubber of
the sem conduct or manufacturing facility is obviated.

10403 myﬂ@d oiahe @OZO&Jh&éuaéam s;]:xngm% Jﬁ?go BRIPL !:h%ln{lgrbent reactive with

recircul ating the scrubbed ven atlon gas to
vt 8&"“@’5@“?"2%&1 ﬂ?E?Of}fé’&U%%VqﬁﬁlR@ﬂ@ﬁs ventilation gas

requi renent. 104. The net hod of cI aim 102, wherein
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f e dloyesreyiinain soid injerior valose anangedforcdifpimi ofi swenbas from the
o Qﬁl’ﬁxlielt &lpﬁgess @as\é&ﬁ‘&e&ﬁ’sp&@@ inGRhIREd: vOIghE o thtfgall E‘abﬁl@%@ §(ﬁlgled in gas

i nt eli { 0h fli]
supply relationship to the ow circuitry; a ventilation gas source arranged for feeding ventilation

gas to the vented gas cabinet; a ventilation gas outlet for discharging ventilation gas from the
vented gas cabinet; and a point-of-use scrubber disposed in the interior volume of the vented gas
cabinet, arranged to remove scrubbable contaminant from the ventilation gas prior to discharge of

the ventilation gas from the vented gas cabinet via the ventilation gas outlet,

106. The gas cabinet assembly of claim 105, wherein the point-of-use scrubber comprises a
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including flow circuitry in said interior volune

arranged for dispensing of process gas fromthe
woahi4rsr487a process gas source di sposed in thePCIUS206/037719

vol ume of the gas cabinet and coupled in gas supply

relationship to the flowcircuitry; a ventilation gas

source arranged for feeding ventilation 25 gas to the

Ve ' - a.ventilation gas outlet for,
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ca@Fﬁ@@Yﬂﬁ%@M$ﬁxﬁrn-of-use scrubber disposed in the

interior volune of the vented gas cabinet, arranged
uhon&egyélmﬁcrub ablg cog%aninant fromthe ventilation

gas pr1 OrUe SRR QL Figim . Whertn the BIoP9Sh eas SpureRaeomprisshrR gas storage

t rrad dispensing vyeesl comtiningd physieal kdilenMRMhE $oditiv OB ForAhd ﬂr@ctess gas.

106. The gas cabi net assenbly of claim 105, wherein
l()%(r)@point_-of-use scrubber conprises a 29 WO

5 BR 900y 2spmb IS 2 o1 09 371t thehwuvsienbsoktwnitcomprdies karbon.

reactive with contam nant in the ventilation gas for

| V. val theregf fromthe ventilation gas.

10 O bl BB B ovsio ot ohns] ecuiGompessted cabon
the process gas source conprises a gas storage and '
110 99 @Schlbifbt YRS ofCRIth 2H3)| - i rbent having .. .
sor f@ i ve affini ty_of or ? %%Mg%glggg %%Sggé‘sgg%ﬁr%’.e s al'ﬁaé%vé?thtym

cab %Fm%§§ﬁwngnﬁ$ cl ai m 105, wherein the physica
sorbent conprises carbon. 109. The gas cabi net

118 My ' rei.n. the physical, sorbent
RO el ey i | Rl e S s ot from e
aSEERBMISE. of pinenph@Bhinaphwiragemseenide, fiydroga sellyide, nitrogen trifluoride,
C b6 iFRSri®, Bén RaMbiE, Bbdrhde! ¥indefllylsi &%E,?ﬁ{ Ble. disi -
manuf act rugg. 111, The dgékbg%%ﬁé¥§§§2e yﬁ%gm%ﬁgﬁ%$’$hnm
1f8?mﬂ%3#@f PIES SHERS LRS- conpri ses a gas sel ect ed
fromthe 10 group consisting of arsine, phosphine,
hydr ogen sel eni de, hydrogen telluride, nitrogen
trifluoride, boron trifluoride, boron trichloride,
di borane, trinethylsilane, tetranethylsilane,
di silane, silane, germane, and organonetal lic gaseous
reagents. 30
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