FLU D STORAGE AND DI SPENSI NG SYSTEMS, AND FLUI D SUPPLY PROCESSES
COWPRI SI NG SAME CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clains the benefit of priority to U S. Provisional
Application No. 60/677,381 for "FLU D STORAGE AND DI SPENSI NG
SYSTEMS, AND FLUI D SUPPLY PROCESSES COWPRI SI NG SAME" filed May 3,
2005 in the nanes of Karl W O ander, Janes V. MMnus and Steven J.
Hul t qui st. FIELD OF THE | NVENTI ON [ 0002] The present invention
relates to fluid storage and di spensing systens, and processes for
suppl yi ng f| #fL3ID STQRAGEH ANDHDESPENSING SYSITE N SCAND FIEIB SUPPAY

sem conduct or manuf act ur iIFROEESSES COMPRISINGSAMEt pl ants, natural
gas storage depots, etc. DESCRI PTION OF THE RELATED ART [0003] In the
use of packaged gases, conventional practice in many industri al
applications has been to utilize high-pressure cylinders for
storage, transport and dispensing of a wide variety of gases. In

t hese applicati ons, Y. | N EF D WPPHEHSA conpr essed
state, to maxim ze the inventory of the gas avail able for dispensing
and ultimte use. [0004] Since pressure of such conpressed gases
typically ﬂreatly exceeds atnospheric_pressure, safety issues are

i nherent ~ i[fP%he uBs gpliction clpipikhe banefitf peerity ta/UScRikugjanal pophicatidniNgh-
p ][ efﬁ ure GOByABSIEfr WIlUIDEICRAGE WﬂPEﬁ%M@SﬁMEWEWQL@W SEPRRENt
o] e co . [ e.gas i azardous, e.g., toxic

pyr ophor i ?ﬁ%&rﬁggﬁ%mlﬁﬂ%& Fg@nt@?‘l May ReHi0P Hin gie nemeeplKed W-fdmmsems
exposed t Jasar® MoManaedneSertrQUHulkg@ist.he environment or operability of
facilities in the 1 vicinity of the container, the risks associated
wi th the gas-contai nnent package are correspondingly increased.
These risks constitute a major focus of gas managenent efforts to
ensure safety in the utilization of such high-pressure gas packages,

e.g., by provision of segreg@ﬁﬁg(ﬁ@ﬂéEigﬁg%}] 1ities, underground
vaults for pressurized gas s d in feed

rel ati onship with above-ground gas consuming facilities, etc. [0005]
In view of the safety and reliability issues involving packages of
hi gh- presssung 9agRSprkesnt ARefRH LRRJIUS! Blia | RAMSE LM, 4f e&ﬁﬁ%%y%}'e@%e aheen
made in recent years to significantl increase the safety of gas
packagi ngPrOPRFS 1o FERPYingaBUigs sefacledindusivisk arocesa Jeedlities gicll ast ssmirgeduaiod
del i very sialfediWingHlah, PdertRaen$Ra6! dahed gés@to?%@\dﬁ;ots%tc. U.S. Patent
5,518,528, in which gas is adsorbed and stored on a physi cal
adsorbent in a fluid storage and di spensing vessel and is desorbed
fromthe adsorbent and di scharged fromthe vessel under dispensing
conditions. In
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DESCRIPTION OF THE RELATED ART

[0003] In the use of packaged gases, conventional practice in many industrial applications
has been to utilize high-pressure cylinders for storage, transport and dispensing of a wide
variety of gases. In these applications, gas is contained in the cylinder in a compressed state,
to maximize the inventory of the gas available for dispensing and ultimate use.

[0004] Since pressure of such compressed gases typically greatly exceeds atmospheric
pressure, safety issues are inherent in the use of such packages, since any leakage from a high-
pressure container will quickly spread to the surrounding environment of the container. Where
the gas is hazardous, e.g., toxic, pyrophoric, or otherwise detrimental to health or safety of

persons exposed to same, or deleterious to the environment or operability of facilities in the



t hese systens, the gas can be stored and di spensed at sub-at nospheric
pressure |levels, typically below about 700 ton. Physi cal
adsor bent - based systens of such type are commercially available from

ATM , Inc. r S, er the rks SDS and SACGE.
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SUMMARY OF THE INVENTION

{0008] The present invention relates to fluid storage and dispensing systems, and

processes for supplying fluids for use thereof,



[0011] In a further aspect, the invention relates to a processing
installation, conprising a |large scale, fixedly positioned fluid
st orage and di spensi ng vessel containing a physical sorbent nedium

havi ng sor e affinit interest useful in
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ventil ati a, progcess faci
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di spensi ngro¢es sRllity, &M&@%ﬁ@fﬂk&@%& ng reagent gas to the
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[ 0015] Yeph)am@‘tt fedrenaspdioh heving heplivevaitiiyofor s@hab@sntt gas awHekdit @hch‘tfmcage
ond 9SPSR TPLLANIR LA AR, T
affinity fﬂéﬂlﬁatoﬁcm\’élre@gent ges &pwghe gagprddustion fagidityand uomﬁsgmaieag’ee@gah @it
with a gas use facility, whereby the fluid storage and dispensing vessel provides buffering of reagent
gas flows from the gas production facility and to the gas use facility.

[0013] A still further aspect of the invention relates to a method of reducing ventilation
gas requirements, in a process facility utilizing packaged gas, wherein the packaged reagent gas
is disposed in a ventilated environment, such method comprising providing the packaged
reagent gas in a large-scale, fixedly positioned fluid storage and dispensing vessel containing
physical sorbent having sorptive affinity for the reagent gas, wherein the fluid storage and
dispensing vessel is adapted for dispensing reagent gas to the process facility, and the vessel

contains reagent gas at subatmospheric pressure.



di spensing assenbly coupled in fluid comunication with the vessel
and adapted for dispensing a fluid therefrom and a notive fluid
driver adapted for coupling with the dispensing assenbly to extract

fluid fro flyid,storage. and di spensi ng vessel. [00161 In a

furt hor SRRt AOPRVRET B EF Er B TTBnh § GRBOL o FageaE e ming

di spensi ngregpackeage for pmmged séaggn %aé‘ lixt IaCbrSdeﬁ;r ﬁ@ﬁtyaﬂdlzﬁES@QBS#@E nvef[&ﬁ;aﬂ
tai ni ng, e di um - havi sorptive ity
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di spensi ngenddéspenik yesd uplhtedmg phyfsiceli sdrbexrimaving eoayjtive affinity For tiikereapemsad,

and adapt esq°4%?e‘j*°§8ﬁ“n“§n. Lgaggu%?tﬁm%%egg rom a vent uri adapted for

coupling in £on W I Spensi ng assenbly, and a
mot i ve f1 uPSHri vEet andthst e@etftmf tHe iinvientépncmlates ¢o agfigd tstmragugslnd tdm@ensmg

venturi, Bﬁlﬁ?ié rc%&bnsfn;égjé gluzdfs'EdHEe alﬂg di Féﬁ' Iﬂ %Es?élac% @I{ﬁg r(g atl sgrbent

vessel . An additional aspect I nven I on
processi ngmfd&@i having, SO’&’BHBp%fﬁ@FYﬁQT afluigwf inteest, @nd/wdllbénamtempk mgiuzaorngith a

hazar dous didpbisthel REG@RUE AbAN&S in FM QOIlle'llH'h&tlé‘I Qi 9fe a\f%gsel di$ E’iﬁﬂﬁédn Bbr

vessel coupled in hazardous fluid interned ates-recei Vi
rel at i onsHiFEeSAM hiveli ard upetg feidaver sgmisddpnrontias Wsth thedspensing

fluid int Q@%&dly&& es&raacrmld:iﬂm mb ned stofigt R dpsR@k vatel, subat nospheric
er t of the invention relates to a

ressure. 0

Br ocessi ngl[j(?lg il ﬁy“ %”5 ?pf’ 1 %méient‘B‘F Frlades Lo a{luid atoyasp adafisprasingypackage,
suscept i blcemplﬁsn@mﬁgﬂrhtqtageein&aﬁs@mﬁfng Ragalr dﬂtzli:hn&a@ a@ ﬁwlcél dofefiemedium
o ranged 10 uaPAREERIER:A b O RLECAR O ob i trelfior iercbmani
to the proesesslysysilehin fivecainunicagonl witlgthe yeatiand fa.da)p&dlﬁyr d1@>@§sﬁﬂ.’gl 0Med
fluid storﬁg% n I prains .a sor.bent

havi ng sorptiV 0{}{"9 %#L?{rﬁ% é&ﬂgr “9 ﬁl%%ﬁ%g[ar GRIRRES S’n ‘%@b@@]mlﬁﬁ%ngrﬁﬁ?e@biy’
aspect of anhe niqﬁveﬁturldnvwetﬂaﬁ@sfm drivang ¢amried gat throagietharventati, sp extgicniid

package, f}o%hyﬂﬁlﬁlgoﬁ dnb Sk éﬁ%ﬁ%@ésse th an interior volume containing
a physical sorbent medi um ad or sorptively retaining fluid

t her eon an®fbr obsidiions) apnee Qi therighentiof rslaten & ppowevidi fhéilitmscomprisinga
di spensi n%aﬁﬁf‘é&ﬁm{gy pﬁﬂu Fﬂo@ﬂnﬂ@ B&af‘db\% fl#gs Ete\‘ﬁéﬁz@és ang a%l{lf’illn %gg%é Qnd

sel ectively dispensed f herefro a second vessel
interior \%P?j’ﬁlé G5t eWrled B oeaiqys aﬂ&;ﬁrﬁwwﬁpwwg g@é@t@nshm i epid

and a f| uinGhnipfa@G gl Pant @ghdleal 18 habhSPRSAAL inﬂanhé‘t@atés%@édn&'fne& 91 ﬂﬁ%es@él of he
second ves ehﬂosgﬁgcarranged to confine the supply volunme of such

fluid thefe® BETBd vessel being coupled in fluid flow supply

rel ati onsti#ga8w t hadodter fapest of e Slﬁlentmﬁmﬁlafehl&o fal prockssMeLBSULE bRkt LT
| ow fromthe _ second vessel to the

Firot ves PRy v beRietS s ermple o waseSRewe g BRR ALt Shenbes

from the fiates tfixedds pesitjonedofltif srosigy anrhdxqieasmg @asel, ravi@iide O ity eérgérd e reldakeli d

in the fi h§ardbfsS Ea% receRJ{ngq'leI%gc%Qlﬂa U9 the process system, wherein the larpe-scale, fixedly
positioned fluid storage and dispensing vessel contains a physical sorbent having sorptive
affinity for the hazardous gas.
[0019] One more aspect of the invention relates to a fluid storage and dispensing package,
including a first vessel with an interior volume containing a physical sorbent medium adapted
for sorptively retaining fluid thereon and for desorbing fluid under dispensing conditions, and a
dispensing assembly coupled with the first vessel and arranged to selectively dispensed fluid
therefrom, a second vessel with an interior volume adapted to contain a supply volume of said
fluid, and a fluid pressure regulator disposed in the interior volume of the second vessel and
arranged to confine the supply volume of such fluid therein, the second vessel being coupled in

fluid flow supply relationship with the first vessel, and the fluid pressure regulator being



[0020] In another aspect, the invention relates to a fluid supply
system conprising a fluid storage and di spensing vessel adapted for
dispensing a fluid therefrom and a hel per feed unit, coupled in

fluid flow co nicatjon.wth.the fluid storag nd di spensin ,
vessel , and adapt éncfala{eoﬁué&(’)\ﬁ?‘f AaBbe f/ecﬁrfde‘éeasei fc’uﬁgﬁl%ﬁﬁf’ffsﬁl ﬁ%atleEifPBamaHY
storage ancmpersgefiei fhid diesset ftom theiifint aéssel, (0\IRADY myaiddin af invbitor Rf thee
fluid stor . i i ng vessel . [0021] A still further aspect of
the i nventiﬁgﬁmﬁﬂeﬁdfggevgggg&ad?%g}sﬁl& scale fluid storage and di spensing
vessel con80hi nglntdnether aspeat, the yrsiewan rdgedie atflukisdpplysyh@mi dghpsiangh fvie
affinity f@uoefhal ind [ ssel i ng. adapted to_.be .
fixedly posir?gleg_ neg%iegglgé ?ég%g%ggﬁd 2023% 8‘%{‘%@%86]? @ghen%%oma a’?cg%ﬁﬁ‘lffef § 3 unit
[ 0022] Ancrh@ed adlicflovofommppaicatinperithi thnflyié batagsant alispersing lessk],ofnd adapted
treating I détitihduQlyiblRd AV i mP RS ' ! |

i ncl udi ng con_tla‘(lztui % t he 1I ilquti d wi ?gﬁ& g%d@?gspgrrgﬁ%%gﬁtg%it%ﬁlpg{a?‘?r%vg?tgry of
i npr ovemerfitibi thefvidsiasersead difnsavnecisselact er t heret o, wherein said

treatment o) d i A sSUARARRAspebt! AThAinkEdtiof] QALY ©8 1BERLUAL Bfiadudlddida
vessel confainin gshly fluid pressure

si cal sorbent and/or a _ : _ _
regul at or . PEHTE]VerR confainenBsrein spdweical sprent pedivm baving sprptivss affipitygfor

met hod of ffuitdfgatdgaid veQ@Eldein@ BddpRd td FDMHQUS pdsildined atabdlineddbhaaed er
t her eof , itnckﬁug% ng introducing to the location a fum gating gas
supplied fPBHA°E™ 'uid source including a fluid vessel containing
physi cal d0028pnt amdfeonspact of thaiithefifof $&ateeto hegitodtop treatih® Oddd to¥Bbrove a

anot her a of the invention relates to. a.snall-scale fluid .

st or age a%’ge%g%’ingrbeg n E ?rﬁcéer\sﬁi/eg Oié feieg %ﬁ?rﬁ%ﬁu%thﬁhﬂq‘ﬁ}vﬁh e age h‘&ﬁ&’ Jmpart

di spensi ngmpresseht clothe pieddterginph yhsirpt thesor, babdeinasaid/teeatn@nt fiuid & supplied
pressure R AL dd Lnteri.or vol upe .t her eof n ve ri fluid
ext ract or coupﬁ%dg%ﬁ%ﬁ s é\/agidslgres?eg?mv% %ﬁ%ﬁl %%Se“?f‘ﬁfoéa girpé‘?sf%?n
[ 0025] Ané?g‘i@ftor-asp_ect of the invention relates to a wastewater
treat ment [§agSf €M minghivd 1a8dct, fhe fiﬁ\}éﬁt%nsrle%@g)ea AR ALERG ﬁ:}kg WERRE lto
cont ai ni ng physical sorbent and/or a fluid pressure Tregu at Or-on an
interior VBPOHE? PREEHMmEd sheragter ewseh cludigl inviededinego dherloation nuragating
wast ewat elgas ﬁbﬂ&'ﬂrﬂ%ﬂ{ a fhilis6lréLAGRN e « AR VB QBhthRing bhitlcth SXLEAGHA! 5
coupled wi_th the vessel for withdrawal of the vvas%ewater treat nent
fluid readUifP sHE: B84 8 and di spensi ng of a wastewater treatnent
fluid reagemt] f oryeontinat ispat \OF ke WastieNadifes. tol HRRA1-schief tlid Refacaspect
of the invention rsgl ates to a hgaéi nga&%as sypply system i ncl ugi ng a
fluid stofSEE Rhd T pEHerNge Fedld skt e rfgRsigy L55teh contpiping physical
and/ or a férbént apd/ess finid presgut adeokator i a ihtdridt @bluRE pdol NRA tahenal fluid
said interj.or I Q._cont.ai nin ati.ng fluid, and a venturi
fluid ext Fg%ftg}r@o@g%%r@%%\?\ﬁsﬁa?‘f{éﬁn\l}}%@g%c’?ﬁ'&?t Rr awal of the heating
fluid t hel®Rflom A4@ORT7spdnoftbelinvintmalelages pecyasaivateheeatnaneskstie@ninclediat es

to a fum gaﬁdi@ @toﬁ%@%ﬁ@disb&gilngqjeggl cﬁmtaining physical sorbent and/or a fluid pressure

regulator in an interior volume thereof, said interior volume also containing a wastewater

treatment fluid reagent, and a venturi fluid extractor coupled with the vessel for withdrawal of
the wastewater treatment fluid reagent therefrom and dispensing of a wastewater treatment
fluid reagent for contacting with wastewater.

[0026] A further aspect of the invention relates to a heating gas supply system, including a
fluid storage and dispensing vessel containing physical sorbent and/or a fluid pressure regulator
in an interior volume thereof, said interior volume also containing a heating fluid, and a venturi
fluid extractor coupled with the vessel for withdrawal of the heating fluid therefrom.

[0027] An additional aspect of the invention relates to a fumigation system, including a

fluid storage and dispensing vessel containing physical sorbent and/or a fluid pressure regulator



fluid storage and di spensi ng vessel containing physical sorbent
and/or a fluid pressure regulator 5 in an interior volune thereof,
said interior vol une aI so contai ning fum gati ng fluid, and a venturi
fluid extr o} u | . for drawal . of  the fu ating
Flutd t ner Bromieiol Bl el KT Herist Rl o cPmariog fubhpari fod o°
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vessel con i Ng AphY:S r eco S cont.a n|n
fluid pr es@girgg r egu {Hg‘l f(i)ﬁr:tgér aa%cpgﬂﬁw ugelgilog it g Sggo asl;ﬁf"lsﬁl {f\?f?gg ‘H‘&ﬂbﬁpgrﬁ
the first Reekpge|inglusling %@Bﬁawegsel cohtaining physivabdortent, aﬂd}veseéonﬂ%sswle:s&ahmgld
second vesggh »R&lLRG, I r | ow. . .of. fluid
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[0031] Other aspects, features and embodiments of the invention will be more fully

apparent from the ensuing disclosure and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a schematic representation of a stationary sorbent vessel installation

providing reagent gas to a process facility, and varied modes of refilling such vessel with

reagent gas.



6 [0033] FIG 2 is a schematic representation of a systemfor
suppl ying gas such as phosphine gas for fum gant applications or
chlorine gas for water disinfection applications. [0034] FIG 3 is a
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facility. g& storage tank of the same type can weigh more than 1200 pounds. These gas storage tanks,

as a result of their size and weight, are difficult to load and unload at the fill station, and at the
site of use are difficult to install and remove from gas cabinetry.

[0038] The present invention resolves such difficulties, and provides an approach for
achieving large-volume on-site storage of subatmospheric pressure gases, without the necessity
of shipping very large, very bulky containers over extended distances between the fill station
and the site of use.

[0039] As used herein, the term "large-scale” in reference to fluid storage and dispensing
vessels of the invention, means a vessel having an internal volume greater than 450 L.
Correspondingly, the term “small-scale” in reference to fluid storage and dispensing vessels of
the invention, means a vessel having an internal volume that does not exceed 450 L. For
example, a tank having a volume of 450 L or larger can be installed in a manufacturing site,

either inside or outside the manufacturing facility.



[0040] It will be recognized that the present invention has
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per square inc %wu psig) or even highs ternative
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of | ess thafe 366k RS iskkh c6QRNRddSERMag W th current U. S.  Departnent of

Transport ) _exenption specjfications. Such storage vessel
Mol i

can be "Pfﬁ%‘ﬁﬁlb%?ﬁ any syifals ge dpcipdine e irosyp desins.as elhes ng
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i nputting ener usef n desar.hi ng e adsor bed gas. Inasnuch as
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i npedance c&ﬁ?ﬂﬁio%F g;eryl\és t()Pinputtir,tg energy useful in desorbing the adsorbed gas. Inasmuch as
such vessel is stationary, the vessel is not subject to DOT regulations.
[0045] Fluid-containing vessels in the broad practice in the present invention may be of
any suitable size and configuration. Where the vessel contains physical sorbent, and it is of a
very large volume, such as 2000 L or more, there may be some flow impedance associated with
a large volume of sorbent material, and it may be desirable to have multiple discharge ports or
take-offs for dispensing the gas from the vessel, e.g., in a manifold arrangement including feed
conduits joining the multiple discharge ports or take-offs with a header or other manifold

structure.



a large volunme of sorbent material, and it may be desirable to have
mul tiple discharge ports or take-offs for dispensing the gas from
the vessel, e.g., in a manifold arrangenent including feed conduits
joining th ltiple discharge ports or take-offs with a header or
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process tool and transfer hazardous gas
sor bent - bd$&G*HASHE dpit co bhiocyebaws g rressss. togtad diensferchagsrday gae fromele

al ternati yeysial DFvenBheidiVe@BRbtho pride@Viode 1ealiRd: ij]steﬁ'f: D& aI@&?{' @Y. or
t y e fect

input to thg '<Ph]|¥£i cal _sorbent in the vessel, to thermall
desor pt i oA“BFrEe PEBI5EITEITE) i ther FRiTedine dn sherifivipr serdent i vessel, to
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adsorption (i.e., loading) of fluid on the adsorbent, respectively.
[0650] Periodically the stationary physical sorbent-containing vessel is replenished using a
portable gas supply vessel, such as a regulator-equipped liquid storage and gas dispensing
vessel of a type commercialized by ATMI, Inc. (Danbury, Connecticut, USA) under the
trademark VAC, dispensing gas at appropriate pressure, e.g., a pressure of 650 torr. The use of
a regulator-equipped liquid storage and gas dispensing vessel supplying gas at subatmospheric
pressure ensures that a safe low-pressure level can be maintained on site.
[0051] The frequency of the refill operation, in which gas is dispensed from the regulator-
equipped liquid storage and gas dispensing vessel to the stationary physical sorbent-containing

vessel, is a function of the storage capacity of the stationary vessel and the rate at which gas is
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regul at or "HEIMg S éf pg.‘ts UIE SEPERBE &%% URTaeHER 08 the tat&ﬂ@é’swgcale%@em-
val ue i n sontamgeveiel BN &bfdianit. supdiegdlerit bees@as with Qfgﬁ@:ﬁesﬁﬂ?@gas on site
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in the | e\g}rél?ﬁx%.ﬁﬂ} th agghggglgtaglgn%\}h? PSS en??ﬁer 33 %gfhf:gta forgueestlal
process f #WP5li t i d&sesuethis arrangement are used/stored at subatmospheric pressure and represent

a reduction in risk > 1000 times relative to conventional high pressure gas supply vessels. In

addition, the gas storage and dispensing system of the invention results in savings of large
amounts in respect of installation and maintenance of ventilation systems, emergency gas
release systems, and the like, as well as realizing economies in equipment placement and
minimizing or even eliminating system components such as double-wall piping.

[0056] Systems of these configurations that utilize super-atmospheric low pressure storage
can also afford significant advantages in terms of the associated risks compared to compressed
or liquefied gas storage vessels, and can also afford significantly reduced system expenses in

terms of reduced complexity compressors needed to refill the storage vessels.
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event is g@%s{ antﬂlnal emtsée ucela‘erb)???‘ﬁéb%gesﬁgbefiﬁ@:“&ré%e @?Sisﬁﬁé‘n%ﬂdteg
di spensi ngyéysnenienidd is tsthed iimthe Fraticmary sEﬂbeﬁthattaxmpg mm&nedmwmﬁ t &zinc
| mpr oved Qé’lel‘ﬁ&g)me é&ﬂv@;@? déprogmria \?15)9§1£nu¥a%§u Pg ’process %or’ m%r%rad trsns%gtgn%f

stationary physica entocont ai fi ng Vesse
many smal Windsps.e The gkdrpgeasclgride glasbe\yrqdn@éros sitf @@5@ suwtelrcmnstance it is

above- desgihastosas siIREAGE h?&égeq'séﬁﬁeé tgtgfs 884, eatta'té féthqb ov{;h%%%tbgtt' e,

and is adaptable to storage and di spensi types of gase
for many CHpEsneFesEhdouseaeedpprindar disasingrn- Cfﬁne’@(b§tsSUbat:mqspfterlesresswe
system i s nhi gdthiier@EMAMIBIROUS sbrber @Mm&gv&mmwm?@tamptbf ha9@§ vatt{?@&y

vessel s t t re re uired for operation of the process facil %
t her eby glabgu 46?)&31’%‘?‘1111%%/@!1 dgy's féﬂﬂltte@Fréﬁégydr%err wieatdp oﬁ 3t orpneri or

practice wewat \blgg NFHgHELcAD BB I ©erl &&plo‘ijé’d |sg’dﬂﬂ Sdayd 003 ntby & BRKGES 1 C
enbodi nent_.of . t he ove- de r|b d a e and di spensing system
hydrogen S ‘?ﬂ%ﬂcfg §‘t°9ﬁ”§ tﬁﬁé“cgltpé‘t “Btﬁ’ rfflca]% Fﬁ‘é‘i‘r‘fmﬁ'ﬁn&l‘:&‘?ﬂlsﬁ@em‘
vessel , anchtaibisp emsedcdudd be mnatbﬁ wﬁleel anhddeioad eoi-arhm Wagelr is depe Shddi on
( CVD) rm‘n%t%g td%fxianrs]i%g %It‘ %%E gen se eni e fIlatEli% C;natn{tearnr?lmn%lte sox%ent-contammg vessels
could be manifolded or otherwise interconnected, to provide for a continuity of operation, in
collection and subsequent dispensing of hydrogen selenide.
[0060] As a further embodiment, sorbent-containing vessels could be operated in dynamic
equilibrium, in which collected hydrogen selenide gas is being introduced at one end of the
vessel, while hydrogen selenide is withdrawn from the other end of such vessel. Such double-
ended operation cancels out heat of adsorption effects.
[0061] In another embodiment, a similar arrangement is employed for storage of hydrogen
sulfide in a stationary sorbent-containing vessel, for dispensing to a zinc sulfide CVD process

for manufacture of zinc sulfide optical windows.
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buffer ve To ety orbent - containin
vessel ca?iﬁ%lé couAJ %Jdﬁ1 I\?ifeg bgﬁl%ﬁ?g%qe&?blfn otf/?/ e ﬁlgigu% f shyglill'prrlecs Uaithy “VEEY &%hind
pi pi ng cémﬁé&t‘@sselﬁ ohamaserierrgremdydisrehsis essh ratyhieing (SEﬂES)t torsbiptiveBhe
ERS unit ¢adn bR af %kv%béfﬁlnhfsphé’i%éssdrg iSlffo b@%?thl%teg Sth gntﬁa(ﬂy ﬂ%&gxl €

overflow fromthe sub-atnosSpheric pressure vess
event of &2f§ [dee dp 8¢ dpy- QWS%WEP’Q‘@?WE% hefatsi BRntaippd svithiy dhegassegit In
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and oper aééé)n and mil Nt enance, costs are corresp ond e

subst ant i 79 BP&BRIRLGs @0 herely fepdsripg the H@S%FW@ithCWP%tW%aﬂh@%e
ERS uni t . thidkeOealed, Dighet @e%h&rdt@hﬁfeﬂél&%%oﬁc@ﬁﬁﬁr@ﬁtt(ﬂ"lngﬁfpretsﬁ@e gas. Further,

| ar ge- scal eal%grtba([?ﬂjglcont ai ni ng Esel ventilation requirenents i n
the vicinit QPES BEF U EE, IR ORI SoP il ine s fege af‘ flispenspeg Yegsely
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i's due toydy t venti| ati rates hi gh
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providing reagent gas to a process facﬂlty, and varied modes of refilling such vessel with
reagent gas.

[0066] The stationary sorbent vessel installation 10 includes a fixedly positioned vessel 12
containing a bed 13 of physical sorbent material therein, in which the physical sorbent has
sorptive affinity for the gas to be stored in and dispensed from the vessel. The vessel 12 is
mounted on a base 14, such as a concrete or steel understructure that is on or anchored to the
ground outside a process facility 24, such as a semiconductor manufacturing plant containing a
process tool 26 that uses gas dispensed from the vessel 12.

[06467] As illustrated, the vessel 12 has a discharge port 16 that is coupled by coupling 18
to a discharge conduit 20. The discharge conduit 20 has a motive fluid driver 22 coupled
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the process facility.24. [0 . The vessel 12 has a refill port 30 to
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that is set to dispense the fluid to the vessel 12 during the refill operation at suitable pressure.

For example, the set point pressure of the regulator in refill vessel 36 can be a suitable
subatmospheric pressure, to maximize the safety of the refilling operation.

[0071] As a still further alternative, the refill gas source that is coupled to the refill port 30
for refilling of the vessel 12 can be a tube trailer vehicle 38, carrying refill fluid in a tank on the
trailer, and provided with a dispensing assembly that is coupled to the vessel refill port 30 by
suitable hoses, lines, piping, etc. to effect transfer of the refill fluid from the tube trailer tank to
the vessel 12.

{0072] Another aspect of the present invention relates to storage and dispensing of

fumigant gas, in particular, phosphine gas.
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external environment pressure that is at or below the set point pressure value for the regulator.

[0678] The foregoing packaging approaches enable the use of neat phosphine gas in a
highly safe and efficient manner.

[0079] Typical concentrations of phosphine gas for fumigation applications are in the
range of 2-1000 ppm. In consequence, very small withdrawal rates are required relative to
other gas dispensing applications. The direct use of neat gas packaged in accordance with the
present invention provides a highly efficient arrangement for dispensing exact quantities of
phosphine gas on demand. Additionally, the packaging of phosphine gas at 100%

concentration is markedly less costly than the formulation and shipment of extremely dilute gas
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applicat | gaganftinﬁgﬁﬁ giéasg?lﬁygﬂ R 1&%&&&&&9 anh hﬁe % gli:)havm&h 2L potn? 38 %%
f | ammabl e RE@&IraFEing, ey tl‘@)dlrtg fg%dOUTh?@d‘fdtezmmmcmemyl dinclevteeoh phasphinb e

avoi ded bygagQrsﬁgé}a%éspgargcgf\essqgosphl ne gas with a diluent gas, e.g., as
2%mxtureo g hi ne 1 n carbon di oxide. At such | ow
t h

concent r atlP&H] nﬁ’aéhei dnvggsionf fagibisien| &e opackagineaef phodphine agas |, atb190% he

hi ghl'y di |lcdh@ekraibx thdibyesthidiihS eoRbdNBRL: sRbmbml g SxifiiR to
provi de trfe dgs%redr ggﬁnlt 0 ) holgfrﬁl neS EHE:O ]Xt 1eﬂf%1£sute§ﬁlggghmgag%s

phosphi ne FHREi s nyatiep %{’f“é‘teﬁ/mi%&é thephesp lﬁ%ga§t“aﬁhapﬁdpm Ofyf capTifE £as at
shi ppi ng mmpﬁmmfmee gAscordihlile hhaabrﬁagahmvgals Ye&kage FOheMvbmiibn b@VahQbdotdly

t hr eat fact?d % %ﬁgefore %ges incident to the use of
phosphi ne ‘§a8 "4 813%18 ST AERR {19 & SAIHFT $8 Q¥ COB HplaRgES on
by packagifmngigphesphnrek pglaSofluEB mhadl&q:\hbgﬂmstg&tlewnmaﬁm@dm tht ghsSpackage

sorptively, %H(”%dﬂedl o%alrveer% (%m e 9., subat nospheric pressure, or
alternative al? i ng p osf)iﬁl ne gas in a regul ator-equi pped

gas stor agj@)Séhd dW htp:ﬂe ﬂm wgatme&iﬁsmc prefsercedispebdivey pRBageaboOnhe inetios pased
inthe in he..set

regul at or tegjgio%d < deg%hg%h&p Ze?ﬁ%aip%&s%ué%&m S %lrfc{]m Il?mv‘d% PR

is only di @%t%@@"?\mriaﬂf@ ?heg@kweo rSugteexterzah vacawh eqndiibn m\ble rpxmrdemsz
pressure thabsd §1d@rva1%y &EHHQWC bR &6, Qﬂlmng%leééﬁ{ﬁg vé{cﬁlnldg {ngg bkﬁ%rs
regulator. [0078] The foregoi ngﬂvpac agl ng approaches enab e
of neat pKOBHEISFE VGAENS, frng Suqtﬂﬂg {ess gip@orgfeuciqrs. copiaimtes.aash thedike. [ 0079]

Typi cal comsgnt r atok @RSnph, oﬂthQa%m}lrﬂ:@ioﬁ@é?vufeosrmt&%rfog%ﬂl@gwﬁwlg'aé:ﬂ'BﬁJQﬁES
are in the _range of 2-1000 gsglfeépl n.consequence, very s

Wi t hdr awaPFa°e SEREngsphsti P didey & veruri gemeetor fpaaea & pj@ﬁ%rpn‘gﬂh an
appl i cati efifice ofehelintR FlowliReicOfirrangat to @a@rob &ekae efhwitiirAmE Of (R he Whd N

the present ention rOV|des hi ghly efficient arrangenent for
di spensi ng &%c‘%ﬁoﬂ%‘ "i’iﬁlgg%ﬁﬁpa%ﬁ%?sphl ne gas on demand.

Addi t i onal[00g4] t héNpa@kxagmgs eﬁfplopdsd]s [&fﬂ:dﬂ @ithdswabf thO A reRANKSNRE pakigon

Ie>S(t 2:’(2?3 lal)éd/(% %ﬁ.\?d rﬁ&%&l t% arrier ﬂmg %an be 0 axllyastuita rlle: t%]cdaplsar%iagate trcltthaosgaeciﬁc end-

use apphcatmn of the invention. For example, the carrier fluid can be a gaseous or vapor

carrier medium, a liquid carrier medium, a multi-phase fluid carrier medium, or any other
suitable fluid medium having utility for the desired withdrawal and/or mixing operation.

[0085] In an illustrative embodiment, phosphine gas is packaged in an internal regulator-
equipped vessel confining phosphine gas at suitable superatmospheric pressure, with the
regulator having a set point for dispensing that is below 1 atm pressure, e.g., 650 torr.

[6086] Once an external pressure (outside the package) below 650 torr is exposed to the
regulator, e.g., by coupling the package to dispensing circuitry that is evacvated by vacuum
pump or other gas extractor, the regulator within the vessel will open to permit flow at that set

point pressure to occur. In a particularly preferred arrangement, the gas extractor includes a
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m xtures of phosphine gas, particularly where transportation of the
di l ute phosphine gas m xture involves |ong shipping distances and
di fferent shipping means or methods. [0080] Accordingly, the
invention achieves a marked advance in the art, in the provision of
phosphi ne YARH4Rat SRopeiga by fhe carierss op Hiebiths phasahinmess mitey 31ith dhe wwiehgant

medi um at at %baﬁtﬁﬂaﬁﬂ’lﬁl’dﬂﬁle@fo&ﬁeﬁdb%@ad Bhicehthtion, B UhiabRhose G %Bﬁ.@l B De
storage and di SR gegvessel havi n glrethe regul ator i1 nterior

di sposed vﬁsf(ﬁ’iaﬁ t"‘ﬂt WE PRI o e there Ffé‘ oagat &E‘BPGL&’P?%%ﬁé%”@'O
confine t hes ﬂbmsqn&unﬁehegﬂ&pmhegusglbwpmessure and t he regul ator having

a set poi m) d.,r ¥ P{ ssur.e regi ereb v0| &gm% hazar dous
i nadverte aCCI e% © §iLE A pE‘HB got gas mixture for
super at nosptngnitetiqr te sdomue of §s6 0GhfinStund gant h&tmermv eni beOcrmfea(bhi wfﬂﬁi fsef, he
packagi ng t ..100% concentrat t her eb i eving
econony ovsgéhésgﬁl(géﬁmnp( 5 eskl?"rséajﬁg y”‘“’af Ut &P 8@%&%36 1@‘5@ s ?Li’r"(ﬁgmn
the i nventde@nefam litates m xi ng of the phosphl ne gas with a diluent
or a carrigigspas e afd C nl hosphi ne., gas
package of thg i nveen(thlﬁ oﬁgaggé;gfrﬁ ggné&i&f’ g ?ér)ffc“lg%id‘gsé a Eﬁ Pomr]i’regsor e
di spensi ngﬂﬁlﬁ@ﬁﬁbpgfdlf@@ebl () PI@PlaY @anm@amega:sotmr@mce fﬁ@g it(mrﬂmlnaswmg;
the fum %ﬁlﬁ'ptﬂﬁ@@) uﬁft‘qgreeﬁ)de@ﬁe digrgeﬂ%&ltcrgfht}l{@gve% gﬁhg;ﬁ?ﬂ‘ng g

an el1vere on

wi t hdrawn fromthe gas packa ahd m xe ute

demand. [Oﬁ@E’FUWPéFP"'thée @ﬁﬁad‘t B B ERsCupy a8 siigem of carprarioxids. packages

of the inyess] on mraqaref@:mhﬁaaedf&&raﬁalpnﬁewo@@;@m'ﬁﬂﬁggﬁgas @, W;ﬁég&lﬁl
vacuum cond%tl @ is d sire provi de a noti ve force to rem)ve t

gas from t*A R¥ Jates galefh"eetsztﬂéer frare 875 @OvFHTE IR r B icash Mt gilwipn d‘éd

by any ofnoﬁﬂmlevaﬁxu&ésy ofthrsRt igiiexl¥ | bkt deothibbatieh Sor dxProbibill BBindtObccur.
exarrpl e V%H onpressors, venturi S fans, suction

devi ces, €6ttt (gpt gg’s’éﬂb‘f%ﬁt c?f(f]i’ey GrepsoT e ap T gagcich prypigagen lsp will

exanpl e, ameing@r elithinge thawhredlevi ce suitable for wthdrawal of gas
fromthe ag eri rressure includ a venturi
gener at or [?%ﬁtr eelp%g’xe E%R%E({mnﬁ%lam%eﬁtc a2 mvell}uoplchgpréslﬁs %?%Ié/?i‘y T §E§n PF%Wg
device ar @an@edaitreg‘mﬁqqmbpeﬁh@ssrclactoatamlinnglmtmima\mé aofenmh()&pimm*l@ngaﬁr
fromthe RRASPN BEvL 0084] n

enpl oyed to effect vvlt ?llg%/vra} ag?&t e?ﬁq %h an? f%rvg(%gl% mc?(&e 2, smalP
and/ or f| GPEPIRISKE 43¢ SuEh Enk An¢ FrPropriktg Mtr@aw e rificanty lm gaalﬁb‘e ﬁtoylpbe

appropri aqlgerhgrggh@toggﬁ%pfe&gesgemd use application of the invention.
For exarrpl the carrier fluid can be a gaseous or vapor carrier

medi um  a 994 d thermhpshing e ivFpeccAnth flisPFuSipE A¥dent F4R bF emippedewithisetionm

or any ot hehitorfigiah@bdrrof devicek s[ﬁ@ldhsl'ls@hsbﬁvdnﬂﬁetb&éré iahy cJqued th&nBORid &4
wi t hdr awal agﬁ%sgr m xi ng operation. [0085] In an il]ustrative

enbodi menf® pRICFRPrOgESOrD.s PREEIEGRE 19%ic Amilht eFalPYRA§E| Rip@Fmmable
equi pped wersls.edrs oD theilike. nghqodws:a R @ﬁ&teatat sdtoh Al @ padpEkal FRSRAGE] C

pressure, WI ko ﬁ}nge re cm . Q@g l?j tﬁ oi nt gor di spensi ng t hat
i's bel ow | m B ssu? g 8’1 1 Byr e system can be set to operate on a time

d1spense mode dosing schedule intermittently or in a step-wise mode, where concentrations are

varied over time, utilizing a suitable cycle time controller. The system can be electric or
battery powered, or powered in some other manner,

[6092] In one embodiment, the phosphine gas storage and dispensing system includes a
gasoline-powered compressor, with the system being mounted on a trailer, cart, truck bed or
other motive or vehicular structure, as a mobile system.

[0093] In a particularly a preferred embodiment, the phosphine gas storage and dispensing
system includes a drive gas/venturi arrangement that is operative to actuate the regulator inside

the phosphine gas storage and dispensing vessel, to initiate dispensing of phosphine gas, to
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[ 0086] Once an external pressure (outside the package) bel ow 650 torr
is exposed to the regulator, e.g., by coupling the package to

di spensing circuitry that is evacuated by vacuum punp or other gas
extractor, the regulator withip the vessel will open to permt flow
at that sellueds ngc’s 8% 10e PSEiubequgEniration. apdda cenveyifharesyltipg alicsphirsgeas
arrangerrenimtutmet}g@&ne@ﬂu&act or includes a 15 venturi that is powered

by the car g o that the phosphine gas m xes with the carrier
gas at t HédggLnt 3?1?3 @Wﬁphin? & Isfff% dispensige Syyiey of disciarintion pENEves Ry
thi's pur posistantidiedvaand iarthe am)in e enalGnet af efttctietRe GBRLAS pidgpHBRUPIEAT ,
to msureélh ‘gttrégre is a constant ratio between the carrier gas
flow rate and the pﬁlosphl ne gas flowrate. [0087] M xing of the
carrier gdé0%hd pHesphiraeegas Wbchftbe‘Iliho&phfrldlghsgﬁfiigeg%diﬁpexﬁmgrs@stér@bfthe
adm ni str to.a.l requiri at nent, can
carried oﬁlﬁde\%}h h g%e d%ﬁ&b%d qéduct:égggén ege%s atre g at%lhea?r?ﬁ?:‘ﬂt aélfléttofaée
m xer can veeues e vrhos vesideftialang offiox bmgilrgecﬁ‘heophoqﬁnm guesitragei and ddpdnsieg
[0088] Th%yﬂl‘lll yl%‘\ﬂgéogsd CBQI{)&CEQ%I%’PS?% %thl’a Fﬁ)l‘ BEIHE&QIQQ%L%?Q&U%SI ng a Snal l

conpr essor , ressor a na frembr ane or
ot her devﬂ@?ﬁl e.gne Ofbm@‘ﬁ%w@@vﬁlﬁghmdmapﬁtp@ge {ﬂa%)senmgtsystmroof the

reduce tDenexKAGNRNE Glel béhidills bV 8 Inbaileh QOPAREY) dhibicle S8 hine

i ssue. AIternatlver, drive gas can be an |ne as
nitrogen &f &%FBHND &%ﬁ%?lﬁélesu[abl@glgq udefy agmps eflgst rcéldfoﬁﬁd 1Y) fopwriateinon,

the |ow | @b@kte&ﬁn@ﬁlﬂéll%ﬂiategﬁ%hés@hﬂe gasl B BHATI6 e matﬂgvésgé\fvcﬁah%ée’ with
rates) relative txﬁgﬁ.he %rlve owering the venturi, 1s such th

dilution t%™2HBHY &heve tﬁ?y P%E‘l&?esgaégoﬁuhed’ﬁﬁsiﬂ t hat conbustl on
or expl osi[@93] carin@hotle @spect ofEiedwemmg &hﬂn@é(%lﬂ@d’baﬁl@@écﬂﬂ% fRfd e did ve
as or usi an in ch.as nitrogen. a m ni m_ze _or
31 i nat o R apaare TRBEY] SR brle i G o REL dPHEH e avig
i nvent i on septishi sisita fatedhlovies, yor stsmeivelynd vessdl rtgvmgra il @fedddke regulator
regul at or - n 0 vent uri vacuum
gu ﬁ&%%l?gﬁﬁosggﬁ%ﬁé vegs%pto% lqﬂneghepf{I Y :R h}g dal;' u[rfh gr?th 6 é%guﬂ\g%ﬁ%ﬁo%y

gener at or ource o
for exanp b@bllmhme gasgored dlSPem}Sthip‘Iﬂ‘BEBIQSSUIaJ‘ﬂZE Sulbatyeosplsanik pressnck.

appropri at[(ﬁ)9§ est r(',‘l'ﬂ;{grlng%ag L QS 'lﬁﬁ? 61&605? fcflgﬁa gx%r(?)l\;e i %Jrgc(gem zEntIa &)ose

i nt er nal regu at or - equi pped vessel sphine gas’ s
and di speR¥PHershpsrdEn g Pesedgeargspagiofgut Nlevbznag@m@e tlmb mamomumgpaamb

control dewt E)ﬁ:ﬁer@lﬂ?sai @h%n%@ BSPS&1140 Ehr PE81R G0 %ppﬁ&%a@%@tlcﬁeq 16 Dternative
control l ers such , m_croprocessors, r ammma l ogic units,

gener al - piFpaYE W&@FW%@%‘MWWSWT@FM{O% qdﬂ%‘ehypm@r%ﬁy@fta@ﬁl)@an
be operat Qﬁreaéxph’rﬁ{vie QS 165 ek@tigAHatl ShIbMRY 3dE SSSHILRS ERIunt Qﬁkfz}ﬂ&nte is

f um gant ﬁ S&Eﬁ’atclﬁ %ddl ti on |1y, the system can be set

operate o Y YHPPetAsadd hLanarptRe “88%| ng schedule, intermtt ent ly or
in a st ep{ﬂﬂBS]e madie chlvdier s aangemt Rpdnsing syafel of the invention permits continued

use of chlorine gas in a safe and effective manner. Such continuity of use enables the user to

minimize operating expenses relative to the use of more costly alternatives, as well as avoiding
the necessity to use other less effective sterilants.

[00100] In one embodiment, chlorine gas is packaged in a fluid storage and dispensing
vessel containing an interiorly disposed pressure regulator, whereby the chlorine gas can be
stored at high-pressure, and be protected from discharge by the regulator, which has a regulator
set point pressure of suitably low value, so that dispensing of chlorine cannot take place, unless
the regulator is exposed to an external pressure that is at or below the set point. Packaging of
chlorine in such regulator-equipped storage and dispensing vessel achieves a substantial

reduction, e.g., greater than 1000 times, of the risks of accidental release of phosphine gas.
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varied over tinme, utilizing a suitable cycle tine controller. The
system can be electric or battery powered, or powered in sone other
manner. [0092] In one enbodi nent, the phosphi ne gas storage and

di spensi ng ncl udes a gasoline-powered conpressor, with the
syst em bei N B%iéuﬁﬁ & i oring Sf‘}r%elaéﬁ dispepsing sysiqre lef Fhedinvsmtiongis Hrdanigequelie

or vehi cul emplsikd with tiﬁ/ﬁlturaiev&c Eﬁlb;l hRing)setie o H03}e ‘}ngera%r RAKKid Ot Rl Y
a preferred enbodi t he osphi ne gas sto e an i spensi ng
system i nc':fq “(’jle%%gz g’e{ﬁvémélﬁgls ﬁ'tﬁf’re eﬁ?g ‘?f ‘ium%? Frater ifer Epkpeat thysot o
act uat e t heorregmudliaglorsystasd ¢e be hlhlﬁieﬁ) lﬁﬁ&‘stbh’dgﬂ@mg@éﬁlv&? of Agfr &bde gas (soz)

di spensin tnitiate di spensing of phosphine gas, to 16
dilute thgf %ﬁgﬁg{?aﬁé&aﬁm ‘to a useful concentration, and to convey the

resul ting [pW@@bhl meong ambodiment off the thdorinh etorags mid cﬁﬁpaﬂﬂ&g systeD&4he ﬁliﬁﬁnon

h hi i tem of,. t he entlon achi eves
: O: 5b|stn Sn tial %/egglg%lg?ﬁm@h po%m%{l G/?h %Eeengrr%}églf% oeh Pre?qésflrfeé‘iﬁufa\/oé’ Rise
of neat pH&gndsi rf@f Yhrgtmpsphgric pugsringaietivemedf ehtring, O:(E,‘Eﬁ]t pldsereerRA00- G0Nt S
in which tden Hfé@%&hé ﬂlﬁplg AntiL Eh%g% ARddh BRENS,! ngvé'lyp%ﬁﬁ %) %néurﬂtﬁat W111
i nvention may be deployed, 1nclu rain elevators
ot her tr arf§p6ietthaintpmst ’@Eﬁ@}@f ang peyoitdlowznd chietine falsdlwem@éhﬁtrfwélmar@lmple
of fi ce buidigith@svrd B&idebesp bispRe O ShexhiQERABE ﬂ%&%@ﬁﬁ%rb%ht% the%ﬁlhl%k

provi des a ¢ compact and nobile apparatus for fum gation applications.
[0096] | n %EMi5BY Atnt SSI°h WPETthés BbbpRealblegdns chtreriagendirgenable to

di spensi ngmﬁlyﬁérﬁmoﬂhmﬁ@ﬁldelly RMGIRE Fi@é@. of e LR s%;'a\g@ &%ﬁilsp%ﬂﬁg@b%ﬂng
physi cal Lum sgrptively retain osphi ne gas thereon,
the syst eﬁ!?d(’}@g]l ra 1‘?1EIS E@“C reﬂ’é%taf“l’rb# @ dPr fuRpiEipe tegs such as
mai nt ai n @hosphxedgatsédsrrfmﬁ@dn dgilicatidhy/orfcAloBneOdfas p)‘ﬂaz&ﬁhﬁlﬂﬁfe@ﬁ)ﬁ apyichidhe Thal
pressure il th xhaustion of the

n [
i nventory SOt gsnﬁ) |d,r31eseal élélg ?ag?ﬁrwﬁ%p%glggi’? a%edggﬂﬁmlhﬁa’éﬁ]ﬁ]ﬂlﬁee"rn SQRFRCt
of the i nweutalmogl vessHll lprving ezaf Glr@livelys rqmmkla@ed phjﬂ;lcﬁl §drband tiRteft, aag@foxam
disensin [ a cot|n|
sor Eent ditim ﬁgg%foﬁ"g Igpor P |9e\}§ nttﬁl% ?ﬁ}n g2 BEUEATR }ﬁlcﬂ% e F}/an it
al ternati W@uiﬁtoa hpeigg @ ﬁ*ﬁéwrnﬁgiﬂatablb Lﬂefdpcpnte@stumeacc@gnddatte(brto then tliggenond y
di sposed i he I r
Fegul at or 2t po."“ﬁ‘?&%%%%&@%iﬁ’éﬁ%%?%‘3‘15“2?9% B LIl RERIN Ry ol °
pressur e, @URyAmogipin RIEFSHAESP et gasdsiant dispenid D8] theMisenl inless dresreguirdor is
chlorine lekgpadddo ad Stdr@X hressafRthat RlefdSlo\e bdidly {:h@ %fbaaﬁﬁq%herﬁgg pBﬁ{?H?ressge
nuner ous fﬂ(ﬁﬁﬁrds in use. These hazards are of fircient na

that many Iei peeiffeidertoragerng disRsmsiag pagkage AP @PﬂP@)‘-‘tﬁ iarfalingsicad VSE‘@@ rip4 et

for publi eeed epstadipg bii@%tiba heldsBitteGhRTinérein #ldBbaBE WRd cﬁipﬁﬁ lnd 1B HeSo
such as sodi.um ochlorite, for wat Eurlflcatlon Sodi um

hypochl or PPEY REORYY 8%ad dispasiag 5@%‘5@& §FRAtefangsa e dhariy dhat appoaled
chl orine amchei mammalt hagd alhkat.11GadiothiyeIOCaH Qfdniabic valve actuator coupled to the

valve in the valve head. The valve head dispensing assembly 108 has a fluid dispensing port

112 that is joined to a fluid dispensing line 116 containing therein a dispensed fluid flow
controller 118, which can for example include a mass flow controller, restricted flow orifice,
flow control valve, or other flow control devices, as well as a dispensed fluid monitor 120,
which can include a sensor, detector, gas analyzer assembly or other device or apparatus for
monitoring the dispensed fluid,

[00105]  The fluid dispensing line 116 is coupled with the throat of a venturi 124, for
extracting the fluid from the fluid storage and dispensing package 102 for entrainment and
mixing with the carrier gas from carrier gas source 128,

[00106] The carrier gas source 128 can be of any suitable type. For example, the carrier gas

can be ambient air or air that is filtered or purified for flow to the venturi, or the carrier gas may
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typically shipped as a 15% aqueous sol ution. [0099] The chlorine gas
storage and di spensing system of the invention permts continued use
of chlorine gas in a safe and effective manner. Such continuity of

use enabl s the Léyler to mnimze operating expenses relative to the

use of  mor & RBSHFLT g PRIRATFY ok Othﬁ"ss‘\RéIWIaP%at‘é\/oT]&ﬁ Tiier epelv casiel gay
to use ot hetick es& isefidveatih carist garslftaalrltre 125 A9 8R0&nhA 196 Car@NRO L UTBAY gas

chl orine gas, is acka ed dl g‘l g ‘gtora d di spensi ng _vesse
cont ai ni ng" an"j htErt F§/“ “é%&?é P §t§{ﬁg F’&%Pac}ceﬁ’?é 2 yfloppgout
chlorine glfSheC‘&ntuben dis¢harge tinat 36hb gle-cpd &&Sbﬁ’aﬁon parclwhich PanCHe@6F Ghrdpbigte
di schar ge U V\/mc has a regyl ator ., set. poi ressure
of sui tabllgé{llsz)ogv%\(}ﬁéfygm W%m?l 5 hesse ™ rﬁéfrsﬁ%aflh%c’"ggw SR Sr}rﬁefﬁlg?h b d?&ﬁ'e or

pl ace, unldggectivhef W@glmfatclﬂpnm@ae»pfnlseginbzoofefmdemffehma%odpfoe@s isRIldibat
2o ator EHON DR BinaBRIRY, o BAG AN Hod pRILRL Bow 02U

e
regul at or - equi Stor 85SEP MeVes a
subst ant i dP0107 du&iq mﬁodueedggas agswhtimtlcmhbﬂﬁ 2006 disthmesd fiof thédocaticaks

of acci denfi@harbLliRas8, %d/o?h‘@c?ﬂ Hle ea?cﬁiatlérzlolayg) 930 g‘c]nta]- & ﬁmén [Jan§ ?r other

storage and di Spensing system o e Tnventiron 1s a

enpl oyed vﬁllﬁ*’rl?leafﬂ“?iéfﬁ tﬂm%l drigjenfhes@n, 4m elﬂsare APPITYtestaatliaogy, ra‘lﬁ or thrfelahpuv\a@ae
wat er or dkiBkdcaignwater by drawing Cl2 to the m xing station where
it is di spﬁésed into water for treatnent thereof. Correspondingly,
systems cdPOIBBl ut Thejcamigr a5 feed fipg RGanayhaveqey pujiebly propess eantnanenghi tostgielor

gas (SQ2) coiiped thé’i&o Ssabeasalfdtive Ahid ARSer 130U cohRolRP %ﬁﬂ&g&%ﬁﬁoﬂ{or

t he chlorlgg %{ ean di spe g[ %temof the i nvention,

tonner vesg&®™ P BEet ¢ %ﬂ’ff“égror S‘§+ BYFAR BTN ke fose é’?@%?qr‘?ﬂcﬁ%’ﬁ?ﬁ%‘é‘ﬁ
fluid press tlfeeieiit&:lgu Thd ﬁhbtwel fuid dived NTCEhn fiiuds Wipuab@sphedol, QchWe?Sf&U b
delivery aof, ¢ res yre of. 5 700 torr

| ar ge- scal Other grﬁ)p ?géo% ?1“3? Hﬁrﬁg%lrﬁc TOHREE 'iegglo‘f’é’ngc‘iwg’% r"o’(’iffqT VEe Sunp
or ventur |0t116hm1trw device ta@saemb}n/eThdfmamm Ednah be €guy aiitable §p€ eRe 6 Mok rdd ow
of chloring.for 'aﬁﬁ%@?%ﬂ%ﬁsmgfaﬁs%{merv‘@ th a sinple orifice or MC

devi ce being di & pose Ispensing flowcircuitry to control the
vol ume of [0H&Y]i vdrdile gamner, &thclatrgeélmgéiﬁe?mn the véningiday contnl aitb eotipted to

charact er ,n@0di3RARE lﬂ%dtcgwexJ ﬁRL%HI{%{&E ad 8&1@?1&?&%{%&1 %18‘ b Q\% fﬁllu?es

of the chlorine stora e and ensi ng vesse
schemati c Fl?é%ﬁ%%qﬂ‘éﬁﬂ Blrfisssmbly 1§§§tdérﬁlq{10@ﬂffg@#eﬂ§utplﬁpyl ng gas such as

phosphi ne [gaso)f orTH:ya Gigny sﬁeﬁﬂ 106 3F F1eNs cﬁrma&de% wemaescoﬁitwi syMREL
di si nfection aﬁ plications. H‘PySt em 100 includes a fluld - st ora%e

and di spedsfHEpRRESTRE F0D <CW?| e e IR inlinksd bemgnalc@wwsmmg
vez }56| ha\f&lii@anﬂ]&}ﬁtof\&ﬁﬁlsl Syabny cﬁrﬁﬁ@bﬁtﬁﬁy %’Qp@tﬂ%{"é@ia??&nsﬁﬁ&@@ Hﬁest i*ﬂ@ﬁ(ﬁhgq
and/ or an nal re pped vessel containin ui d
pressure tlﬁ%ltlg%e £° Va5 "lc wjr Qﬁ‘ ‘Pesf‘ﬂhfase W@b‘dlbﬁta&rauwg@gﬁéy éorft’ioﬂ@éF or
adj ust abl ectsedr),pioé hi4 tb hative fmammmmdlaieedl to&lowwméjlﬁpm,slﬁﬂ%g 62 to carrier

operation. For .ex ere uI int fluid.sto
d|ps pensi n&“ﬁg‘gﬁ%&%? ée()h u1d flow chrbraller HS line 16r4 9 ?impensed fluid

monitor 120, line 158 to motive ﬂuld driver and flow control assembly 138 and line 160 to
monitoring element 140, with lines 158, 160 and 161 being joined in turn to the signal
transmission line 156.

[00111] The signal transmission lines may be used to transmit monitoring signals indicative
of monitored process conditions or parameters to the CPU 150 from appropriate components,
and for {ransmitting control signals to controlled components of the system. The CPU 150 can
be of any appropriate type, e.g., a microprocessor, microcontroller, programmable logic unit,
programmable general purpose computer, or other appropriate apparatus including
hardware/software suitable for the monitoring and control of the system. The CPU 150 may be

programmably arranged to actuate the system for dispensing of gas from package 102 at
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a sub-at nospheric pressure, so that gas is not dispensed fromthe
vessel unless the regulator is exposed to an external pressure that
is equal to or below the sub-atnospheric set point pressure. [00104]

The fluid stora nd d package 102 includes a cylindrical
vessel 104P‘84% “818?*? E?S’la %‘%@H%l OFLYOIE LBAT RIPHTEH, O Ablrasriept pig detpimied by

therei n f anoifosippdebnitionatiaisiogiliedoatiod 14 neck portion with a valve
L ni a valve therein that is

head di s a ly. 108 ¢ nt ai ni
act uat edpe@ﬂl? ﬂe mg% Thrsern %céfsmffg%asoﬁmﬁﬂeﬁé? iSRS SyAt§ e Ot BA|EPF
val ve act whbmn incmd ﬂhs@ﬂbddmlmhespeozai NIE. 2 Raviclbeenvdidemed faaaghge Iﬂitﬁdlyfﬁhs\/r% of
head di s fluld.di.spensin S
Forned o oithe ARESTRY of itshiFe s Snetied DT R vt st Brtorafeehibieot
fluid fl owuclcomtemslid ecrc tliu]sax,mlwh,l tgih ectermls ftcoa v&d’eamb@ dfatéridRe gasgvgst £k ow
controller C ntr ol or , ot her

tra ingpgﬁécf An%?gsefi llrpéﬁ‘ﬁperdlfgljm eE m les 1nclac9ef gaa(?oas Cr)V{DVﬁlP(EI dnlhasi ﬁar?nm%es,

fl ow contro evl ces, | ensé
whi ch can Heﬁ@ldeﬁ@ﬂ@fhgﬁmﬁws firetppresion sges sempléd/gees fasdemipinytiar of adrfoer

devi ce or gpRaLakMSsshAk gﬁg@ggg{l ng the dispensed fluid, [00105] The
fluid disp ens?‘{n ?lsﬁse T |slc01fpl ed with the throat of a venturi

124, for l@%l?lact Phy ﬁ{rﬁ)ér fecifidefappln thheas stuias awd dispyeinandsdmepensiing
pac kage 1Q2rdud bxi@tot & Bﬂéﬁ'ﬁ%% anf ﬁ?ﬁct}ﬂﬂ #6120 St i @orﬁtﬁ@tloﬁ%ﬁéﬁg stgrﬂ%f { {rqum

carrier gas source 12 he carrier gas source
any sui t abP &PgRpthe Ipﬁrlfor@i%?ﬁﬁlf the ehiglec Additippal @@élcat’@a%OfﬁblS apma@h finchide

or air thaktuias$ ghd, |pt®é@dalﬂrhyﬂwgérf veékid Qkelsl LW frOinteRR1 Y&MNudn, orq{leltcgﬁ3
carrier ga éi l}glff rO\{)fded in a source vessel or other suwg)d{
appar at us. PP r TR LD PLA PQPTIR Y CTfaOviRgG VRhic: epbeinegpuipd, $n
carrier ga&al&feeﬂilfblﬁmé sutR @ vElﬁcié hoe takeintdran idkdrBal c&ﬁ%sh&hﬁcyﬁﬁ‘:&ﬂ'cﬁﬂ Pevigas

m xture of carri.er tj fromtheflt}ud storaean

di spensi ng pac rzlaté%m%b%a SISV P one g‘“ sitrectigy of g3 Tom Ao spibertiopuaing gt or

i ne 136 teo itthmalerzgulatsecohpmityi wisell 4 2mbidni el velbityo & ajaly aplREtaRs icad Be

| ocus or f f{ L dt IYSnrng)aéMye ?’Elantstﬁgphgi?‘a nqls%Jogg gr SE\rreer{aléglPs sucle?f t%rﬁfcégrig{qgr Ig a!SS

useful l'y a i'stnt
or fum gatl Qiila“lof Th@o@@m# fegs Hispeasifip eidtest off tigenventidnainhyabe pructieddi oas a

war ehousi REnaakds 'f&ryduspg{sﬁlh Rt Sthibehe g9§ ﬁ?ﬁé’ %ﬁoes 0?990 &ffjgr? ?d%ltlrg%mglllt%mﬁhter

etc. [00107] The introduced gas at™ su cation
di schar ged? fpigfRtiehe mwédnd ewmoHne Proke Anrgdicimative t0 42 ofaeditmrhypebipdteed

in recir cuik kieilihQRr 4R QM BhthMths Bl Pe EA&dOht BB Slomintr bR ines
nmotive fluid driver therein, to ensure %) propri ate gas change rate or

t hr oughpuf® &¢ Yerdent A ditiefoqtioe gop A dispense e“mosr} Sqrh@tﬁ%m%lm vefad @rered
line 126 nalabav@uigpay giUtotabhel dpesegsesanponent s therein, or

coupl ed ther. such jve fluid drjver_ 130, a flow controller
132, a carrl]{ﬁl gél gd® %ﬁ%r emq%gﬁnen%m # ofteHAl, el eHiRsE nges Wprage and
sub- syst eﬂspetnlmag v&sd sy be Rorifig@red eedralivayt fask @a,nﬁ in@iich gaR iEBtHY of 19gH he
\éfgflvg:: I, ' f gre sute, Eon\ﬁ df blyl'{héj regl{ielxtgregndla%a(%laglar}or d?s(}:)enlélmg ata sugstangally low rrp?essssuger
than the containment pressure at which the gas is stored in the tank car.
[00116] Additional applications involving the dispensing of a dilute active ingredient
include dispensing phosphine as a fungicide for grain or tobacco products, e.g., as a mixture
containing 2% phosphine in carbon dioxide. The internal regulator-equipped gas storage and
dispensing vessel may also be employed for dispensing of a therapeutic agent in a venturi-
supplied carrier gas such as air or oxygen, to an inhalation circuit linked to a patient.
[00117] A further application involving delivery of a dilute gas mixture including a fuel
gas, relates to the use of the propane or other fuiel gas, dispensed from a regulator-equipped
storage and dispensing vessel, or alternatively, from an sorbent-containing vessel, for use in

portable gas grills, for cooking purposes. In such application, the gas supply vessel would be
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other driver. The flow controller can include a restricted flow
orifice, flow control valve, or other control device or assenbly.
The m)nitor 134 can be of any suitable type, e.g., a flowrate

sensor, as an pressure transducer, etc. [00109] In like
manner , ce(ﬁ?c’élé%a‘%/é'ea ﬁnia (& ai%%)mﬁjfeé??f FHEPURPHIE SPTPIRgF CORIRdAP Fhe@ps gyeply

coupl ed tOressahyr:tBIsmtdb&r tubiag,i soaddil bhl gthelr ﬂMﬁrcmLfltHDWNﬁQiﬂéIr 5 oAMdiane may
id dn@r and fl ow control

215) 2 Ie';rglr Iyn @m 2l f}%gﬁ‘lr%lqlaf %?ﬁ#‘?dne&“ i aciﬁ%’m}{a%lff 2ANEAHEs suppl y
system 10(10@)11‘18FI As Qetcaaotherrgaé dideengify m&mﬁmtﬂaﬁm@)'ﬂé pratticSy 8dian @ct@ntr
i gnal | i1 SULRAEENRE U Lepli SR bR B o e engte e cBrisabie i
respecti ve;hfsm@r(@lozl' manbmil@smsoah uking e spall-svele wohprgssor dr méleﬂ.ﬁamte(ﬂuxtbdrbo&
control | abl © el Sl CORE MR DTN BUEE R BB sy
161 to fl @ﬁplwétﬁﬂnﬁ o1l @?ﬁmﬁg@ly Fdrrieeath@Rt 0O amhrex-faamingpied siteniot ottes1tBat, are
line 166 t Qte%ﬁlp%&ﬁﬁﬁnﬁéw& afnlhgaw é\s%%s'ﬁf? B% t@ﬁonjstlzﬁ:nw#))d?ﬁlél&sgnal tacgmdent

di spensed f|UI noni t 0, line to notive
f1 ow cont rgfi1 l%lsselﬁmpyh%walﬁdwh%én ﬁ@@ertt@ontmm tvensélngy zetrmm-ecmww

with I'i nesed&Bare lﬁglo?dadm la@é'orcﬂiﬁbéqglt]h AHengekatith, iy E&nﬁlﬁhﬂ&lﬂ%nﬁ'agﬁgtjwe fl d

transm ssion |line 156. he signal transm ssion |1 nes may
used to t M EKIARY Aot ‘I“h@m%i ﬂfa? gofivfofiuid diivpp andgpsogigigd ﬂewaapﬁrb@é)sS

condi t i ON%e GbripaAd¢daiBh Qitpral ﬁlaﬁlﬁﬁw@ﬂésﬁe'éptofﬂ{%s@pw RNidA nite 9 FRABEI oS |
and for transmtti %control ag |s to controll ed corrponentso t he
system TH& %ﬁﬁ?el%‘g Eﬁ?ﬁ‘sm%eABT‘m ’r‘f%y’atb‘fﬁﬁbﬁ? mgtige flyigeriver agd assgpiated flow
M Cr opr OC eS&ity may 'ﬁe;‘ mﬂﬂﬁdr @ lcb@poneiitt 604 RiTTOds@nbB/yCa w8 4t.the point of use.

rogr amma genera Qse computer, or other appro ri ate apparatus
Pnclgudi ngqlh% a8t tf eé’mw gﬁngmp%'rStafer]gj ﬂi?ﬁ‘i%ﬁ%’lt Bﬁbgl%"é‘ POl
of the syslt@mtIVﬂImeh%elLﬁ@ regoye-loaded prith giuainfnmfhlid/ dispendnmpgen the agehiblabe
the systemfigr digRensi ng of gas from package 102 at 19

predeterm ned Intervals, according to a cycle tinmer program or at
times thaf00d2® ddpdnstAnprsdn tghichragriotbentioantaining cessdi i iconbyabfoaistoiage and

the |ocal ulfeakild of (A0 ddsolibd & LOGHERERARLI, BhACHSINEN hluidPRey bo

storage and di spensing systens of ype
with res pég%“"‘-’tdoo‘l:?s@?te bbié@@nﬂé’éﬁe%ﬁt?de@?ﬁ%@loa%mreY@gb disasset} byseims iFog

of  phosphidigmalse, GhkRE ivRgty 88 héahhglﬁlreﬁrﬁtdng%eﬂfégs $RE Bk @plo ?éd \Mcllddlnge
appreci ated that the applicabili such systens i s no

limted, BfowxEmipgen 813%“% d&SIS\%‘P‘i é‘F%}méf ofy fhee Foase | W%é&i@%"a@ rﬁa’tbe%tsr e

t ransport eshdagik (ﬁéauti@,@@k: (bﬂ%nl(iﬂnl:ddt}ﬁﬂ nfaﬁ)dféﬂeleﬁ%ﬂﬁfﬁioﬁﬁs ﬁﬁ&%dﬂﬁ@r RS 8QHJeOr
vapor phase.her bi g r&%estl Ci anest hesi a gases, fire
BT

suppr essi SHGRYE’* NEFHEUL F%fir‘anﬂ’étsé‘fhrﬁsﬁ%ffriogﬁ"ed? ipferqdgpdiationy @t |
qual ity assuradced/oaphatiyss kahenethersin] 0Q/b1 3k oéﬁlg‘ﬁithfehﬁaﬂ EtﬁiﬂucﬁlF)E)CMM@m the

exanpl e, BpaeonQesph%igaﬁ ?&gen?r%gtegalxl St ea:g‘ﬁ‘ ﬁ'e%tmg 0 bem sghcpheat transfer therein.
As another heating modality, waste heat from a process facility may be employed to heat the
vessel and/or physical sorbent therein.
[00121]  The invention also contemplates construction and configuration of the adsorbent
bed to facilitate the transport of heat into and out of the adsorbent, using interdigitated high
thermal conductivity heat transfer plates, or incorporation of metallic or other materials into the
adsorbent material to create an adsorbent matrix with improved macroscopic thermal
conductivity, or other combinations of these approaches. Heat transport in or out of the
adsorbent may be required to realize high flow rate transport of the adsorbed species out of or
onto the adsorbent. For example, for bulk gaseous fuel storage and dispensing of fluids such as

methane or natural gas, it will be desirable to fill the adsorbent-containing vessel at a high rate,
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nitrous oxide for dispensing and injection to an internal conbustion
engi ne systemof a vehicle, to optimze the performance of the
vehi cl e. Addi ti onal applications of this approach include natural

gas, propan h llhgdro en vehicle fuels, either in_internal
conbust i oﬁm f’ffifé erigip adsppofimprogssh vl nsed toths anitigats b eifigient removal
pouri ng owérhasheaVvi Nng vehicle, or being pulled into the intake

mani f ol d ch vehicle, or taken jinto |nternal conbusti on
cyl i nder, cié:%ll%ﬁpr o@]ed%"eﬁm %Sr‘l’\ffgﬂt%ﬁf‘te%%‘? PFe &qﬂéesscfl]ﬁﬁ% P PORRT g Vgssels,
ext ract i orwhidh egas:ﬁﬂerdomtlagassfmm-mgmcalb rsbmglt»wﬁﬁﬁhg eersselsamnth Rl &kRad

| at Anbi
;Sgh 2&?: O%gggﬁé%g&ztwﬁ&? e?nd sta dona:?/g:’]narg%gcgl\élsvrg) éxﬁgmlg% gﬁsﬂ%m\ﬂf ﬁlao be
scoops, omsdcto stere ezadous umbrrraéxaﬁeu ibechareg fagility, [s0dldsdin & @ﬁarﬁia&@ﬁdane
gas di spens) @?ct%)'nggﬁm ﬁﬂe éhggnc%lm{a%ﬂﬁa&gﬂg GPS t%?he{% r%oﬁ[s gserga I tﬁﬁn%@t

enbodi nent pressu e
torr for t9Marenn '@f’thWaQSmC’f the) Iwe@wdenlmealto 616 el roff dargmélzesmtwmmgas

pool s, as s@hoahtediRdine el Qs %&ﬁaxfﬁﬁg ﬁl%gfcé{%ll%)(rﬁ E!u&réo %’vel uﬁﬁ%%as at

sterilization or disinfection applrcations may be ca r ed
br om ne ol°%Ki% rS&‘?ﬁf?féEheﬂ&st‘ESPiﬁe sanditiphsa pRuplse nuq‘hmensmcnela@wslgago a arscess

di spensed fcf1@Ms@h £04 %ﬂ&o‘nﬁ%%éﬁbﬂ&m\{% Eﬁﬁt Ofn ﬁmh raﬁﬁﬂ-é‘exﬂ&rﬁ '€ q)'ﬂ!/st?ogpd

gas storage, and di spensi ng vessel In a further enbodi'ment

the int er FAP-BHET e irH JEprngag S@te@r%@dedrgas stefegpesditiony tb@sgc@pe
may be corikk gwyeﬁldea@ofaaagxatuamyem@ﬁko €8 0f hikpréddine Byl d s contai ned
at high 603?4? ﬁ{]fl ned %é\iﬁpe regl?l ator, and aval | abl e for

di spensi ng subst At FTEMEF ge,siabanant tank qoptatNng serbens medipprivpilized
pressure af stwhiacde doentgagas forslte(;fr@ﬂsslfﬁmﬁtheﬂaata:& ) ﬁkedl;[ B8 and is not
Addi ti onal | i ns, knvol vi the dis e.active
i ngr edi ent” hﬁ?%ct gﬁls I Sparret P\lantg%cfgﬁﬁﬁg’ﬁlé ﬁg{é f"‘gﬁg %?eﬂgiyflﬁ “dg‘?%ﬁ toeor

t obacco pheidtudomer er lgige c}ah;lda imemplayed to peirtdiiily redjll 286 oSN e Byl this
car bon dl Qéén gnen?% ﬂuﬂg tﬁ@%s Og Hi{ﬂg%%{fﬁ? HI %Qfe aa?lOSt O% ag.l%atmosphenc

di spensi ng vessel’ may al'so be enp I'spensing’ o
t her apeut PESfent in a venturi- supplied carrier gas such as air or

oxygen, t goags)i Nhabat | ﬂr@f@n‘&f é’n%'dhﬁneht' drked a}rgngéqaleltd éﬂr&j S%’Ltg‘g %ﬂpl&%}ed to

further appl i cation involving del |v§@¥
i ncl udi ng Wahqrens the agspebed ag, By saposigon eﬁl%'@loéfcoﬂli@nb@@‘é)éﬂ@crdhe mﬂweafwn

fuel gas, gali BRENEREEs Ea‘émtﬂ TROPA QfsreRObsh MREDerafRl A @ﬂﬁlcﬂgﬂ ag'assgﬁﬂ)ﬁe' ng
vessel, or alternativel from.an sorbent-cont ai ni ngrél\éesse use

in  port aBiS aliclys fof @amplsa sigul PRt 5 rsEER @5 nqefeds dawrrp@apqm
the gas suppt §elivas Sﬁlenihﬁﬂ ladivablageoas@y REIEESHRkirZa6h Mdnfb@ R B hapsal®

conpressor a t coupl ed to the gas supply Vvessel
with suitaBP° V%ﬁ@ ﬁ?ﬁ’fﬁ ?te VotHETYfl ow circuitry. Natural gas or

but ane maw(}lw]t eﬂmatstameﬂmyy paysitak dorBsut-bized ga@lyrrmﬂmqf&mxw lapdeagifoudfs of
Oper at i on AP RPBEE KO i g P it B R e &t ARG ookl
or ar eguisa\t:mnpbdnﬁ ﬂftpédly M@@ﬁ'@hentlmmnmmb dispdshd tely@atonaoaniningnessel
chlorine holding a volume of fluid, with its regulator being set for low-pressure, e.g., subatmospheric
pressure refilling of the stationary tank.
[00127]  The approach of on-site use of refillable sub-atmospheric pressure tanks has the
potential for widespread adoption due to heightened concerns related to potential terrorist
threats. Gas companies that produce hazardous gases such as arsine or phosphine can employ
this approach, for storing gases on-site until containers are ready to be filled for transport to the
customer location. This approach can be applied to many types of gases and is highly

advantageous in the circumstance in which the gas company is located in a populated area, as a

safer storage tank for hazardous gases.
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di oxi de (ClQG2) may be dispensed, using a snall-scale conpressor or
other notive fluid driver, and a dispensing assenbly with associ ated
flowcircuitry, for termte extermnation applications, or
alternativ @ for tre rrent of anthrax-contam nated sites or sites
that are ﬁ Bht i 4f pRet 6?{%%?@%%1%%&1% HIvefiive AppRoacty of usingesexhent-ceitaining
terrorist vagtlsViatey s@ibemtrudﬂﬁhfngalessaleQ:hld@éltutﬂ:ze[i O%Q%ylﬂthaﬂmhng@gt bOfS |
in which an,sarb t ai ni es r .a reguj ator-equi ppe vesse
are enpl oyggﬁelg mggﬁoﬁgﬁ%é‘"ﬂ“ﬁﬁgﬁ%geﬁt r‘?\?/éﬁst‘)%‘ﬁn o PRSEIND PHEBFISH WP a
mot i ve fl uitehtionk | \Tafs arrtlgasaoelimhaes tHeOmicd i forC tonigrassord RE paRbd ViR fobusd d
't oo al | RARARE T s B e e Bl et Sl b ek g ged o
package f adsortggss Sbor agetkmgcboduampehsslwa@draﬁlnrgelﬁqnai trual tjdc l¢aRig VRB&ERET,
notive fluyj I i.a flow .circuitr oVi as
conponent ;Ua %fr g{élkﬁt?‘%‘ d a?g?&géglgﬁ%ﬁégg?ogménesﬁ g eﬁto H@%ng ?O tﬁl“"I’he
vessel i n adwatiokitanknsugh hat Py dwitcd dapomizaion enplfsgt by abé:,eatfcxﬁradmmsaq[remt
charging ‘%t&;i?alfda rf}er %Eld R (il {ovﬁglﬁ’mtrgﬁov}/n%%ﬁl froﬁgi}ﬁt tggrbgr{tesullcg%ged

with fluid for i spensi ng upon the asse
conponent §OUIFb®‘¥Q’@Tdﬁ5ﬁWQﬂ§P@ et in thhsvetaman sor bent cont ai ni ng

vessel is @vm!)]oyeﬂlofﬂﬁf' aspbQLAge 1@@&10nqbl§tg§ﬂasal 3 Qgra&aﬁld dgg&sﬂ??;QJkgéel on

of the stored gas fromthe physical sorbent nediunt may
or assi st &P 2 RER] YEhdhiste yolums sppeinias a ph@lcyfsexbp@uquylm adapted

di scussed thabtively Eﬁ[mngﬁ“ﬁ‘th&%r%& €or dé‘soWuCéﬁ]uY@ﬁdd@xchsprsmE @&ddifods, ARANS
R TR R R IR AT BTN R SR Ly
conduct i vehehdimi M fuRiestddge eﬁkh ainadnd@akagt fidhsl iBduRl & BRBABVSICR A
e a1 on MU ROREE ARG T oKDt PP BHET TG Pedgbr
and/ or physswed regiatdyelspodett @rtbe mjeriandhaie afsie: sedont vgke] bktesraAded to confine
conduct | B ph0t 19, 08sah, LSOkl bR, T S sl
anot her héstopief inbleil ﬂO&‘«yGUPRAms‘ptaeom@athtﬁlnhﬁﬁra vprselcand sheffmgd ﬂrtS'sqte regylathe
enpl oyed tlsoaﬂﬁ'@cﬁ td Hl@dzatg?lﬁﬁ%ioufa% e RIS V&M 1SHRE Hl%{-'&efs;eh%ra? st ﬁ)LﬂQ% 21]

The invention al so contenpl ates construction ‘and con ura

adsor bent comsafeofw Al djspenped framethe figh sesenliand fualpendy ani lme@toamf tbmﬂuubfn

t he adsor bRt veisdl R dispiagingi i tated high thermal conductivity heat
transfer plates, or incorporation of netallic or other materials into

the adsoldall nefiliborely the grichas proposed useobrpurale Hesssl icRntoining an ripeweld

macr oscopiiBpdseefef@htor SRINGHRAL Médivm, cBfmeicRey aGRBhE Rehi oM Gfc. T(ﬂ%?ﬁ%ﬁy
appr oache Heat tég&s (5 hn or, out of the adsorbent may
?*8 nadk

requi red tGMFEHPH W FdEmRer (RSt SiGh sk aﬁﬁéﬁr%ﬁl@b‘é’ci‘ses

out of or fundmhetalli 61fﬁﬂ:ﬁt)ﬁrdmemb apph_-@xbh eﬁ&ﬁifﬁﬁ:@m ihwntidaub kiilge s exaid%tofra'gs bnd
gas, it

o1 or 202 20 BPEASLATBLub 02 SHEN 85y LIRS O BRLULEL 055 |

rate, 21head or other fluid ﬂow interface, in which the internal regulator-equipped vessel is a supply
vessel to the additional vessel containing physical sorbent medium for sorptively holding the
gas for dispensing, and wherein the internal pressure regulator in the regulator-equipped vessel
is set at a pressure set point that keeps the physical sorbent medium in the sorbent-containing
vessel loaded, preferably maximally loaded, with gas, so there is (1) increased capacity and
service life of the sorbent-containing vessel, related to a single sorbent-containing vessel (not
coupled with a regulator-equipped refilling vessel), and (2) maintenance of safety as a
consequence of the low pressure level at which the gas is sorptively retained in the vessel
containing sorbent medium, and the safety afforded by the regulator protection of the fluid in

the regulator-equipped refilling vessel.
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and the resulting exotherm c adsorption process will need to be
mtigated by efficient renoval of that heat. [00122] The invention
al so contenpl ates the use of | arge-scal e sorbent-containing vessels,

whi ch are L]le as fromother |arge-scal.e sorbent-containing
vessel o DI Pl bibedRT Rt Rec s priimeudedesn ot e
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hazar dous |n rocess f
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pl ant, or A&3ar dolke g:alsenhta)ntafnaxgtwssnehgaypfoarekampie{ 6@412&] larg® irediiBe fo the

senech, B RUSILLAN L el I8 %Sy 00 AR T R

sorpti vel wpp@Praatmitmgwg@smﬁq 6nd 0w, ap@h@tion subat rﬂ:ms#otmlrl The pqsoe&mu rvessel"
condi t i ONSyrraeQUBLEHay Slhys RENSI0G ﬁ&haﬁk%@sfﬁlw%&&t%%ra{n%&?é% W L[% thd ¥

such as a sem conduct or  rmanufacturing p
physi cal ‘§¥ebert complsddingfiyd sepmarjeatignvid @pe@gihn!g“'hylsﬂvemﬁpﬂw nte@e

gas st or ageguteidhlipeasertiial veteriy %sen th Ipaﬁmwomu@@ﬁ&n % IH@%&'VBM%% ob N

relation to use of high pressure cylinders. [00124]
ar r angenertS reaﬂfft%fregélpgftda{ffilkawa‘iewk%tﬁ Khedpsprios VolP R Ol bR @érrwt qeBidiningvpssel

utilized [b6a3s]t or By hay 9€sREMb Bk Sl ﬂﬁafggm@ar_ehﬁlgpearrgfgﬁ@vefsﬁp bdaf; kdfntaid NE
tank is flxedIa}/é S|t|%§%d and is not returned to a station or

gas plant ¥%F SPRFEBesghens PResTIrg o mAldRiR e IsdR adnwg sEtetibe
trailer, tsocinessebr TheMgepeshie m@erator &1 teOPpleBiyeebhing @hdhadisElahdyybe s@fat 4 |

t he statlo ary. unit. n nt , e bul k of the S
on-site at nta{’r?yt TSR] 0?¥?10ttf”a %%?PIEF agﬁgﬁ‘ﬂa/?reésuﬁ reg“iﬂfﬁéﬁ‘%?ﬁﬂ%‘r‘inl?ss the
pressure. rfBR qus bm exgerer pregfierfroadthe ndybhi-oenininf vessentlhataﬁ t@RIge REBHow a
punp syst SnpP h theasorbe by .i nposition
of desor p'? }Fgoér?§8 ondi t E)égr(rgisotfgzoa%\{\llr} ﬂevsofbe R g&osrx%g%)ﬁczwate‘?
process f aaibpi sopbenTinaterinl thpt sasst sabstantisl shptivpefisityeldr fronelgds angdrirogashist a

sui tabl e REEFAUL BesodHOBuAR &%ﬁf@%ﬁ@fﬁg gﬁe d Q?J\;LAS%g B&%l%]ﬁlk}/h%t RiGRaW €

as needed. The downstream portion
advant agedifsvipentfentagne apsseeen e exammlcasdedets wplve él%lhﬂlélsa Yol acmabumieh  a

notive fl udfhivg @ct@ﬂ%l@%@%@él Q‘éuﬂlé@ﬁﬁ’ aGlafv6 'éﬂeﬂlrtﬂat iof BRLR HineliRE a valye
stationary, physjcal sorbhent-based s tank permts | arge anounts

of hazar GEHEM s drangatehle | Fhet"él"‘b@a@ g?téff’%?‘ fallycrlosedband by opengd gesifiostl i n

inventory (@34 USEheSlispensinRREskhbly of the 36:60RPbANRLvAN fithY f8AGorage and
ef ficient ldi} usi n n i ntgerl orlq\: di s osed ul at or - cont a| ni ng._vessel
BUie adgpte

hol di ng a 28°) 8 fof ‘fqé" ciygRifr granged o dlow dispensed

| oW press tﬂluel te . a dpwSdtieah nadpbe rfhcﬁhty,p ERBESW anr Bhi hhjlaetel %ﬂlﬁ:londglctor
stationar 7] .The, approach of on-site use of illa

sub- at nosp agl% fi%urm%g%cé d Jrat’fng ‘éapﬁué% PR B%tnéﬁﬁ Yag ¢ 13 fie vilvy E%"‘B rlse%Pane%
adoption d"he doxmshmng htceme prsomnc eilnter edrat ©dtat®d deai@ioh iofikhet fiid GbinShe
threats. IOJEPEEHI! ﬁlﬁ ﬁo@ﬁﬁorﬁ) ‘Eh%ds‘dﬁognt%‘zt%ﬁg lilfgssg St%%h ocub c1?‘c§utra}'frc50{11:r;] or

phosphlne Can e
thereto.

f00135]  As the dispensing operation proceeds, the arsine gas desorbs from the physical
sorbent, and is discharged from the sorbent-containing vessel, thereby lowering the loading of
arsine on the physical sorbent and the inventory of gas in such sorbent-containing vessel that is
available for subsequent dispensing. However, when the sorbent-containing vessel is
dispensing arsine, the downstream vacuum pressure is communicated through the sorbent-
containing vessel to the fluid pressure regulator of the regulator-equipped refilling vessel, and,
being lower than the set point pressure of the regulator, such external vacuum pressure causes
the regulator to open, thereby effecting flow of arsine vapor, deriving from the arsine liquid in

the regulator-equipped refilling vessel, into the sorbent-containing vessel, wherein the refilling
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this approach, for storing gases on-site until containers are ready
to be filled for transport to the custoner |ocation. This approach
can be applied to many types of gases and is highly advantageous in
t he circunstance |nfgh|ch t he,gas conpany is |located in a popul at ed

area, as &N Adsuhegronghe ﬂ’gﬁkcalf ?ﬂrbeﬁbﬂ‘aﬁhﬁéﬁféeflj‘a%%@m@265[;@0&28311939&’5*6
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di spensi ng con f(}ﬂtﬂl ons, and a . di g_ganm ng assenbly coupled wth the
first ves3BYa,ARelagn bivsing conjrinng feSREPYe FPOpRiTeRTine UPYel aHePBHatam
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pressure. (e }sec'%ﬁdda %’g&s{eﬂa&% y thls ‘"r°n{§’%t ’Vesis%l SR WYB‘% ﬁhe sorbent-
rel ati ons kpaippg Weﬁsﬁecafllhesﬂnnvesmewail dingtngidre arfd uﬁ twer esight; eclatdgub ahor
is arrangegui.@r & i I c to the. first
vessel to%aé%l I ég@?ﬂ pg%r tﬁlclﬂn# ‘gssglcg’%geglgg]tdggg ohr'%&f %ﬁgdyg?sz%eﬁosfé? e ﬁdr‘(ﬁst he
first ves$§iPeosiageprfigfilife-ain an inventory of the fluid in the first
vessel T OfoodigperEs] 8 arkROAGOInAL LAY Gt AuBEL BB ERRAS Rbcli6ur 8l 2

Si ngI e vessel cont al ni ng an | nt er nal é’ di Sp osed regul at or
sor bent nmBdPURARE PETITHET Hﬁa‘aml&ma%}*aml thyp SF?loﬁﬁ’fbAfFI\?P thy gpebeni-qatiningyvessel

Connect i CufaxintaBA)oatiddteith SdReitet ﬂhﬁ&j SR INAESIAE B fSH HAmSthO rSenY. &ﬁl%d%lmg
construction.is. funda taII ere t fromthe approach of th

di f]
present i KUEH AT ORaYeE o dnituid fave t°f31 {lgesutt gy opgRing pithe ’E?F“s‘ﬁ%rﬁg Ay a%‘éﬂ@a]ge
i ncl udi ng ﬂsxubntaﬂeeﬁrﬁhbx}t-cvmsﬁmg Sess0 tdleRad the S@'B&lt aﬁﬂltnlﬁeahthtahalab&ﬁhﬂ@d val ve
II:]SSSI g,: O?Ehgsg%?n%!ﬁ)ré¥ T \e/»éasméjeei a %r? ggrgeﬁ%ﬁ ﬂl%}rgntg\r'hy can be supplieg T}‘rgll;lnaas!ource liquid in a

relatively small regulator—equlpped refilling vessel, without the problem of “heels” that would

otherwise accompany the latter stage of dispensing of a normal load of gas from an sorbent-
containing vessel.

{00141] FIG. 3 is a schematic representation of a gas supply package 300 including an
internal regulator-equipped refilling vessel 352, arranged in fluid refilling relationship with a
physical sorbent-containing vessel 350 to which a dispensing assembly is coupled.

[00142]  The gas supply package 300 includes the internal regulator-equipped refilling
vessel 352, which is depicted in cross-sectional elevational view according to an illustrative
embodiment of the present invention. The internal regulator-equipped refilling vessel 352

includes a fluid storage and dispensing vessel 302 of generally cylindrical form, with
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vessel to the additional vessel containing physical sorbent nedi um

for sorptively holding the gas for dispensing, and wherein the

internal pressure regulator in the regul ator-equi pped vessel is set

at a pressu e set point that keeps theﬁghésical sorbent nediumin the
Y
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into the interior volume of the sorbent-containi ng vessel. [001
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at a set 3pbilhe rqguietpsu set tofnaifi etsahptedmammgf thlaﬂmdtdinehafgeu tﬁdmph@&%t e
regul at or g‘i lﬁlt t woP&R o 'Eﬁeeé latt(rll%s _]O{n%ggltlﬁ?ﬁlf%g ﬁﬁ:ﬁg%:&@ WhiC e{u{'nolrg I]onbeg1 oW

pressure From the Sor bent Cont st RS vass '3’ equal
the set pé&ignby blrrtb‘sfsl@lrlb {@# diffoRr w334 Fﬂenmdlff@mt end gart 33l rat itdowe sstedmityay

contain aﬁ‘h@-@iﬁfﬁﬂe@-tﬁﬁl ma¥ Pk BOhes OF REAks ér@ep wllﬂlthé ﬂﬁ{lsep 31 93113%%)0%9@5# Al

sorptive affinity for arsine rom

desor babl émlﬁ’FFdéfauﬁﬁS% e Srehgs égﬁdftelplsﬁssteefrﬁée diffsgse naif hag agvelenpindsipy thatat

i s ] oi ned ptnits tRQvEIVTRR BhirtiQQNrdkdd iRE a‘b?eﬁ@t@ljmu%réhdtnﬁfer EATRLE: hAChHste a
val ve head with a v?q/ve actuat or such_ as a nanual actuat abl e hand

wheel , colpfeBeErs ag3y syngard ditessper pnts fow gatsyof gas ]fr@Innt HsysigmaFilign djguser

el emsnt t haits dfSsutt 596 hat @khRrddly hlavialie Meashe ebMeRfod Helitird hMsed
and fully 0134] The di spensing assenbly of the

sor bent - CB’ﬁ{)é{i‘lﬁgﬁ 2 t‘gg”PE?ﬁ is fluid storage and di spensing

package c@®li@ adaptwpger physicduptbemgomhining flesal 850, Qlthdupl sBEWRRY6&kdnO
flow di SPEL 1(?5&j section, is of elongate cylindrical form, bounded by the vessel wall 364 enclosing an
interior volume 360 of the vessel, and contains a bed 362 of physical sorbent medium therein.
The physical sorbent has a sorptive affinity for the fluid that is stored in and transferred to the
vessel 350 during refill operation, and may for example comprise activated carbon sorbent,
molecular sieve, alumina, silica, macroreticulate polymer, or any other suitable physical sorbent
material on which the fluid of interest can be adsorbed in an appropriate loading for dispensing
to the end use location. Alternatively, the physical sorbent, instead of being provided as a bed
of particles or other discontinuous form of the material, can be provided in a monolithic or bulk

form, e.g., of bricks, boules, blocks or other bulk form.
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fluid to a downstream end-use facility, such as an ion inplantation
sem conductor rmanufacturing tool operating at vacuum pressure, when
the valve in the valve head is opened The downstream vacuum
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gas thr ougbmtxhﬂe filltev 22 HUbd 612 Ehind Pe OWD LA NN 4 ih TR RGEAInteRA

R AL L e T
r egul at or tlefmes pemihareﬁmbdiatﬁgieﬁesgﬁém tHelbed3 62ros Bd’iEBnVﬁﬂ:@rliaI atdinbd cafie inkdue
to flowf %%aﬁ@eheag %ys 1%{51 378q tié) F El’lt?%;ye];%érrrépglgmng eYeesgpteeﬁxgon o} Hle valve head

sor bent - cont al ni ng I
sor bent - cesstmblpion gthvmé?b pmblsestlcnm exposvetotdhensgredm ppotenpyessur e of

the fluid Wl?(ﬁ surf uEee?y».} %I 1Y rﬁmd[ré)ag;l{% Ys]cohtgméchih%qutg&ﬁrvbltu% %28 of the vessel

regul at or - eqU|ppe ng ves functions to
i nvent ory 3% cgr i Hgh gasuiegay prea b@%eﬁehsﬁcﬁmfhlmpmgwe%@wrﬁéi is set to a

di spensin gelec&e@@é%lnt TNEroGNHISY Bf-‘ d1¥ﬁ§s%§ Iﬂuf'élrv‘}}ﬁﬂ %%&Eur&j GS6E {hed:

coul d be i Ienente ina unit housi ng contal nin E

respect i veSS et bRPeCEIER AN Y et faﬂah%low é‘@ampm of regylfip Bad F bid then
refillingfnyes sedugh akdiitfisenalid 354, fxanhd 36, Qz%hlﬁﬁr 912, BortkA&H B RES 8o, L O
a sub- un|t rb 55 con aj ni.ng portion & a sub-unit

regul at or ‘z‘ 5@5 § 29 TP g8 SR Rl WrHSoRgE ARt AR Vs

enpl oyed. [(I(]@ﬂ]l39]£1&1ﬂ;ﬂu@1dd& figpernabse kit \FaM.t 30ig €hodin o Bbifg 60014iRi14Hsiz¥ @S8RYon
arr angemato th Tower m%mai reglrﬁator—conglnmg vessel, the relative size ratio of the two vessels may
be widely varied, and the sorbent-containing upper vessel may be larger than, of similar size, or
smaller than the lower regulator-containing vessel, depending on the gas inventory and
dispensing requirements associated with such gas storage and dispensing package.

[00152]  Although the inter-vesse]l coupling assembly 314 is shown as being generally
coaxial with the respective upper and lower vessels in the gas storage and dispensing package,
it will be appreciated that the specific structure of such coupling assembly may be widely
varied in practice, and that such structure may be off-axis, laterally arranged, in a non-aligned

seties relationship, or arranged in any other suitable manner, to provide an interfacial structure

between the internal regulator-containing vessel and the sorbent-containing vessel.
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contai ning vessel can be thinner in wall dinmension and of |ower
weight, relative to the regulator-equipped refilling vessel, while
providing a high capacity system for extended gas dispenS|ng service

life. [0O rrangenent, the regulator_in th

regul a'E or %ﬁ%ﬁﬁpeﬁﬁr%’{‘ﬁ?f‘?rﬁ?@m@ disreating Rackagt shown IpFige 3 %Pﬁabrma‘@é B pp

that wl | siodadbng sazentotphﬁ/zdéfﬂl}éiloﬁlﬁie o ﬂﬁib@&tdzdpéhsfn@%a§?ra{91tﬁﬂﬁrra%%tﬁé gllré?lg:%ld
so that dispensing o

vessel maxi ma oade sorbate fl

fluid fromtA® 1§%’Pﬁeﬁ1 O%ﬁ\ﬁhibafrwlﬂ ¢ 9%‘5@?&15 gh’ﬂFafeéd%E‘f plhsiferrongigng with

i nvent ory paithtility @ tlietpactklageo pethainge plckigsendyagubaailp Enain@lﬁj‘/ trﬁkwpcg@dl mdt@lg@
fluid intag - cont ai ni sse t.he sor medi um
with addit %%@ &Cl[eg a ot O? r}%ﬁ%ﬁlé?msﬁdoffuuéxéﬁrﬁﬂg Sé""i‘ﬁérai} Ei‘Pﬁ’ém%as
i nventory p@dﬁgfb@nsﬂwpqﬁbrc bdfafm@mdavﬁmhbxgm that qani Idngerfrofm aboetl Qafteett‘((eduymaéﬂil |
re ulator i Wt out e

thgt woul d Eﬁ?ﬁ?j gﬁé%ce%sﬁ%gn%%% % kbd%eal?? g‘t“ﬁ% %qﬁ?cg'ﬁe‘i‘?g?rﬁ@ %T %
normal | o@ﬁlebfaczfa@nf feamresn esabhibe it to bonea@lﬂmmngmalk-ys sehipulit@D Tt 1frankpod, 3

is a schqusuughgnedgggeql%lggugﬁohon of a gas supply package 300 incl uding
an internal regulator-equipped refilling vessel 352, arranged in

fluid refilf015flg rBreallyidpisrepand dispeasingpprpiize af theoybresiows anEG. nB mn be

vessel  35QurRath it Bnadly diifSREN b SRR oY The gas
suppl y paca agg 3(1)0 i n)él lljdes thgggluﬁat%ernal rdien%ufg%&g%rﬁgaﬂ&% pp %ﬁgs}%lfh'lglc?ng

vessel 35%° ERIPRSd &3Pl had g yrked esatherwise conpiad weithesngtanetherl sosfhatvibe

accordi ng r&g@la&ﬁ—elldlﬂaﬂé&Eésﬁéllcyrﬁdlslﬁﬂgé%!lcf@ﬂﬁe Rbveh@nRin8S8RLsell THEALMPR; 2
The i nternal, I at or - rﬁngﬁ(Fg refilling vessel 35 i ncludes a

fluid stoP§ 88 é t“a? glfﬁé sWhirh soeondguredan dpsidably epgage Fith chipaded

form w t Rouphbgsoyf lthel’tdﬂbbxﬁabntﬁmdgvé&ﬁﬁi bn&iﬂére@dlﬂ&%ﬂ;u@bed' veSsel Q%ﬁﬁm&ﬂlg Yy
fl oor rrenberla§06 AL vessel is a neck 308

i ncl udi ng "BUEST FHER %5‘?558& g[)%)ng{he%‘%dl%@fl?rh‘foﬂg CGRAD SPIPRY MSdIF I fgaRe Pop
openi ng ofdlffetwt mmmu&%ethm&beit medibuh in the ather vesaiber and neck t her eby

encl ose agﬂdl@é]er ' 18%n CFQ rﬂ%i@%‘g the%lu%uﬂ ?ora alup 8142%1@%518%3%?% éli'abncatec{I

vessel a 't hreadt Heer
assenbly 3ddarief atmnﬂéadfelmuw enealyB dvhmeb'htht: Ele:kagwtoem boeasilyhraaoeet, egeu ng

of the cohﬂoaﬁteém The- caﬁa@ft)e%a%?f?cﬁleae | d&§§eﬁm Yoorr-thel AS! Uo?es a

central fluid f ow passage 320 join conmuni Cal
with a reF?WIF?W@“th@ﬁé“fB%l@mm cating at its open upper end W|th

the intengoass)VolmngodeP Qfect e tH@Qﬁ\Fent?d?lr bendss %E(iﬁ:l nﬁo@ﬁoﬁégséﬁahorﬁﬁp

descri bed _herej nafter reater. detail. 100 € inter-vesse
coupl i ng &?@B?H?P%/OTBTﬂbllerFB%G’Hé’gmam% YESSEl| i Ronsaadesigwitls a1 affaghad aenatlecalean

over-pres Shﬁl}ﬁr rekiefir’ \ted: e aﬁéh%ecﬁ&d QAN iedlchddgt WistD thd BirdeMeBlel by
vol une 328 t he vessel for reljef of gross over-pressure

condi t i on§°q lﬁu‘% g MpdaRd b ‘c'?ﬁa%t\‘iéir‘SPfPrs’é@ &fi g5 Fup thersorbent-containing vessel.

The helper feed unit is advantageously an internal regulator-equipped vessel. This helper feed
unit arrangement resolves the significant problem of heat of sorption effects when charging a
massive bed of sorbent with a reagent gas, where the heat has to be dissipated in order to fully
load the bed with gas. Additionally, the recharge operation for this system is comparatively
simple, involving only a switch-out of the regulator-equipped refilling vessel, or alternatively
being carried out by subjecting the regulator-equipped refilling vessel to cryogenic conditions
to depress the poppet element in the regulator, where the regulator is a poppet-type device, and
allow reverse filling of the regulator-equipped refilling vessel “in place.” For this purpose, the
regulator-equipped refilling vessel conld be jacketed for coupling with a cryostat, to recharge
the regulator-equipped refilling vessel in situ.

[00157]  In another aspect, the invention relates to a system for bulk storage and dispensing

of an energy storage medium, comprising:
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assenbly may al so be nodified so that passage 316 al so serves as a
fill passage for initial charging of the vessel 352 with refil

fluid, and after such charging functions as the vent passage.

[001451 The_central fluid flow passage 320 in the inter-vessel
coupl i ng asEEAFPIreeay disgensing vesse] captaifipg (i) pplipict serbens medisrhaeas erptive ow

t ube 330, atfﬁnﬂbe:Cdﬂlehsﬂabbmm d)f‘:saltl@lhiaezdldﬁoh@l) EeRhAl Rfulatd32. The
regul at or set. to mab tal ected Lf)ressure of the fluid

di schar ged® ?F%?Wlp%é‘ss\ei‘é‘ e‘fou ’cd PSR WHY T vesrR and gdrnigdofori s
j oi ned a tdlipﬂlhsa‘lgﬂuldth&réfg)rrBBﬁid vvh| chin turnis joined, e.g., by butt

wel ding, to fuser u 34h n Lffuser en at_its
| ower ext rem f\% i & Uiy ted grr cﬁ‘ﬂ’ ngjﬂ’ﬁghsf’?ﬂs%&s%rfl §f%ig’ﬁ’1a‘é 1o |
with the dhéﬁluéapragvednﬂdbmnmggff&mﬂmd of a sint ered st ai nl ess steel

such as 3 ai oraosit
that per #1%1 §f’ errgﬂ\l/ea(ﬁ%e?&n sem_l!;{r]ytlflg cgés?ysgermelél? Bre f agﬁ S%{taggéﬁ’&lto %PY@H%%
di amet er, fowgpath Jereegress of h’emh@gﬂ(doﬂﬁnd Miogr tiretesels &t sBOifet anbddirenk,i ther s
per m nut elepEﬁ%}‘Mg a@steﬁbf}fmag"’%ﬁ(ilﬁcfe%mam %Bzﬁié ﬁ:}l fite ﬂ‘lx%)v}f | Ifaf&%:s lflurllalaltcns

of such type are comrércra avail | pore rpora ron
(Bedf ord, W&t chags¢rer whinle it ﬁ@i@éﬁﬁéir RAVRFHERBARE: lftﬂﬁ 10$6) affth dullyppesed

physi cal sRERER! CRM@ Dulfey 85w &k dééﬂr e&‘lﬂ‘ﬁ{aof Al n‘%%g%%hﬁ dégsaag%yﬂgrbther

vertical section, is of elongate cylindrica
vessel walTPSEment My AdhgonHy, emilisFibrely diclnde mBGolding pisingeBase contahd

cont ai ns aleWed, 862 Mol c@ﬁyoﬂbﬁaﬂeglﬁﬁéxgﬁeﬁsoﬁ'eﬁbdiﬁ}st heh&l Ponnecld€ th3é§hlgfll
sor bent h}g a sorptlve or the fluid that 15 stored i A an

transf er r 4 "FEFRET I %‘Paigg%nﬁ'iﬂl‘?n?‘?@ta%ﬂfftl}e‘%‘ﬁéﬁ*%t| on, and may for

exanpl e cqomsdlse Hetrhosat ﬁdd@ﬁvéﬁﬂl@e‘ﬁwr&@% of ayBuRmid t?;fe &bia&iﬁg, @é;k!&lh@a
silica, rrac%o&glgltscumgt e r§ E{"ﬁ or any.other suitab kﬁ »P {ijI cal
sor bent er el 8 inhf %C?Ifllﬁf’saor&fe}eftﬂfse‘?d(‘%%tf’rscfﬁﬁ VLY BB PG n
an appr opr{OQilﬁQz] | OHieiphgsidabsorlebhisipeinsi oxg betoﬁaﬁ)h?peethd hbkS®ithiE AP affinity
Al ternati ; e S I i nst f bein ovid

\f&J ¥ lciagtha o?tt@ﬁ f(fl?e dﬁ&) lEhQF tto be sr;}ore % stsF%uggthgélg)lﬁPsgg groglélhe be

bed of particles Br ot I'scontinuous T ort
provi ded ivessel. feneed mhu@ @nteistuthk terfidpintpasea gorfioyfmdans € kst orxowhadsof the

bl ocks or v%ﬁ'l@ bf tlﬂU h{ﬁdfa(ﬂﬁ rﬂ;heg ﬁle &19%42 Jnul-l!_t'&?\éygénlt {lg’ §4a Sp% tﬁepe%f mﬁy be one or

sor bent - cont al ni ng_vessel
t hr eaded @%ﬂﬁﬁ»b@d@ﬁthawilgfﬂ@ecpoma@r&wwf@wgagéwammmémwead assenbl y 370.

The val ve [fgsfl assepint SHddided ﬁg?ﬁzdaco}ﬁﬁh%? a?ﬂefsfrﬁ'lﬁ:t fgh%%'la'ﬂ hgdrogen

central working volune cavity of the asse

el ement 33% ’Efélirﬂggai dYlpre ée”ceﬁ‘ﬂéi th%l%lad fmee |an33fétsg Phﬂ%@n@ﬁbfs@m n@wﬂa eatigyn,

but  whi chardTBy et nat.] ¥e kymttBtidn® kxiRkidnD i kBBl GtV 3k LEmBRAHIAL OF
or ot her ntgol ler or actuating means. [00148] The central worki ng

vol une cavi®t¥“of the valve head assenbly is in turn joined to outlet
324, whic Imum,] beThexdyetei Oddsytibed rade shaprin GhfrefioVefBodaMRst baIGE ad fikaly

attachment os?tioned character, or alternatively, the system may be constructed arranged for motive
transport, e.g., wherein the vessel is adapted for mounting on a trailer bed of a truck trailer
assembly, or on a railroad flatcar, etc.

[00163] In another aspect, the events relates to a system for bulk storage and dispensing of
refrigeration fluid, comprising:

a fluid storage and dispensing vessel containing (i) a physical sorbent medium having sorptive
affinity for at least a portion of said fluid, and/or (ii) an internal regulator;

a dispensing assembly coupled in fluid communication with the vessel and adapted for
dispensing fluid therefrom; and

a motive fluid driver adapted for coupling with the dispensing assembly to extract fluid from

the fluid storage and dispensing vessel.
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connector and associ ated piping, conduit, etc. thereto. The val ve
head assenbly thus provides a dispensing assenbly that can be
coupled with flow circuitry or other delivery structure to deliver
t he dlspen as_to the downstream | ocation of use. [00149] The
val ve head g&‘éﬂ by BFEesatien {ijé gnay capprse rgmenigas helewgbon flyisl, 372y other

arranged fsftable MTHRIRAvERAL dpPrdpMitd BitdhD Beaf S4phsiR/ ch‘&ﬁ&léﬁsﬂgs VAL Wi GRMAdMy Of
d gas feed tube 372, at Its

t he val ve sse di spense

[ over - end, SHEOUDERT BT He P ERELT Al FrREL AP THesyeishr BR b 8 &
filter 374mmdly pbﬁtlcmfed ahSarR, driptapsltdnib@vell b sBiudwal dnd 384ngded fdrNEotive

| ower |ntqrnal regul ator-contai ning vessel, and serves to filter the
gas during Blspen5|ng operation, to ensure that fines or other
partlcuIat&@GQErlmnhgpﬁmnﬂuﬁM&Ibeﬂmaﬁ%m&h.&owbemhnﬂﬁ&ﬂﬂk@hm&ﬁemﬂ@kd

carried ingg. Pﬁ @'ltﬁ/ee]ln&'}gl%ﬂ zﬁor ma 2be c% ghy %llllqe%? Hflg% \&Eé 1 rggor%avmg a

the operation o
probl emat iftxed pet pxiplomessee,ta akﬂ@nmﬂy,aaradjusiarhmmem:mtyegulaﬂmzﬁﬁl}e dntpldi8& in A
sui tabl e fvllﬁi'éhdthE%@tgﬁﬁxﬁ] fssseﬁ&{%gle{a habi 5 NG, | ulf,"theef Inflion OUUEE o228 Ol e

vessel 302, e.g gas or a uefi'ed gas.
pressure rce@teﬂrﬂag g r%‘@fqrs SB@t intsigy @Jusmeﬁtb@reg@atomt pmnttcan o e by

fl ow of d'n%@%&@ldlu{khé&% dra%ﬁéﬁuérﬁ? oP Btﬁé'sélgcg'fﬂfn&n% n @ﬁ&ﬁd’ng qg%r?ﬁg-lm%qﬁatet? 60

of the upper sorbent-containi ng vessel el o e se
regul at or BFPtiops. (o Appadistable Gplspoir realsker trhrey i Highly é#vamﬂEGtOHSBﬂSpeclﬁc

fitting 336plickR@sl AkPras 3dre BRNAEGHR of |1 rdURR, ?iéa(Ad_]uélEHj to HETd 1d BRO
tube 356 into the interiaor volune 360 of the upper sorbent-containing

vessel . [@ﬁ%‘i‘fnn}ﬂdt?{%‘ﬁﬁ Iv5k dyrigetrangrogtain 3uq rege of the vewewAiehds ng
of a sim laafustsble thePpoibbialkd 0 sedofid Srodtdr@WEd prde fdd ddtive dlslgensm%
WO

regul at or ai sel the rel atjve size ratio of

vessel s @H% ahﬁg?t af?ﬁ“leaéor eﬁ‘ﬁ’ffefiﬁéldsg&r?%ﬁf‘ 4 dignepsinenyesig! Bppeantain a
vessel mayegdoktor air gembntahamwubfvazmbm iksiictioe 216w ofifice GaVRtkd, @ whidR el aBable

i spensi naeefls S8 BlARL 18 plSRES o (ER P e oo OB oA i iy o ™

di spensi ng requi rements associ at e
di spensi n@om@geﬂhql©MSQr]tOthhhgﬁowtae i nter-vessel coupl i ng

assenbly %60‘16"]5 514%916\6} 1@%11%' aﬂ%e&ﬁ%ﬁ tlleyextrgc?%!)igflimmmm the QI%M st S%S(:td ve

upper and | ower vessel s I'n as stora spén
it will béisappirecicseledy taaier tm@h@péf@wf iheougb raj oentvg @sf d@@clhdcmupdnomg

assenbly @ﬁﬁodﬂﬁen\f\é lgfe!oy ma‘ﬂ@fe' lf'efi'tlée'a M&%& IsGiBib1e g e} H%tgﬁ L{gé; aSEJnng“aEeldﬁs

may be of f - axi s | ateral 'y arranged, ih a non- al

rel at i onsKERer Bedium, cabiidicarer aegiugy b davidens mishee, r@aﬁﬁlefr fluig @eélrl@vb@e an
i nt erfaC| &qbw%mg@ttw\,emubet ween the internal regul ator-containing
vessel g %ﬁ g[&]g -contai ning vessel. 27 [00153] The fluid
storage anyflspebgirn a%?écsﬁ%{fzf%s iRaliationyang fesilitss atihe paertigh rickde wions
aRy Sui t alsksblis ag su?&s@ﬂi#\ﬂ ﬁ&txﬁhﬂal\/&lﬂpﬂ&n@f anﬁ:th&l idvdnB6n éﬂn&ﬁ@l’&ﬁs‘s Bbne
that is appropriate for. the Luse i cat.i

embodi mengP E&tﬁpaé%eﬁ%é thegn %‘B 3%@? Y {06 SRR Bf"éﬁd%‘gmc@ﬁﬂaé?@rﬁf thei t h
por t abi | i inyerionteps apavhager usis thdaby bmoprmkelgeomaedpampea,dbslemmed or
manual |y E{h@r%‘ci’ﬁ%btﬁggéd th %fd%s! a%irementioned packages, systems, installations and facilities.

[00169]  While the invention has been has been described herein in reference to specific
aspects, features and illustrative embodiments of the invention, it will be appreciated that the
utility of the invention is not thus limited, but rather extends to and encompasses numerous

other variations, modifications and alternative embodiments, as will suggest themselves to
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and deinstalled at a point of use of the dispensed fluid. The fluid
storage and di spensing package can therefore be fabricated with a
hei ght that can range fromabout 2 feet (0.61 neter) to about 5 feet
(1.52 neters) and the acka e be equi pped wi th handles, roller
wheel s, orthos5h&rdingsy Sl i (e hiskh ?}y 18& pregsah BVPnign,i hasedoonbe ﬁédd&urwherem

manual |y nedicshahgd, tﬁ@rnvérﬂlaﬂménaﬂeﬂ dshad is%&daed ﬁarﬁé b%ki Arhé 4n@n-
[00154] The fluid st e qH%hspenS|n%Epac age of the ty e shown in
FIG 3 carl‘mﬁ’é’retefda?frlf“g‘éfﬁ 1 siehygrptions mpqdtisationg Wﬁlt&ﬂ?t&‘t? |e@5‘H wénie WiRR ng
a sor bent -ieepitiaandiseipevessel and a regul at or - equi pped vessel that are
yoked or otherw se coupled with one another, so that the

regul at or - equi pped vessel can dispense fluid to the
sorbent-contai ning vessel. For exanple, a yoking structure nay be
enpl oyed, which is configured to threadably engage with threaded
couplings of the sorbent-containing vessel and the regul ator-equi pped
vessel . Additionally, the regulator-equipped vessel in another

nodi fication could contain sorbent nedium of a same or different
type, in relation to the sorbent nmediumin the other vessel. [00155]

I n anot her enbodi nent, the fluid storage and di spensi ng package may
be fabricated as part of a notive vehicul ar assenbly, whereby the
package can be easily transported, e.g., as nounted on a

hi gh- capacity battery-powered truck, for novenment about the floor of
a sem conductor manufacturing plant. [00156] |In another aspect of
the invention, a large fixedly positioned (stationary installation)
or nobile sorbent-containing vessel is constructed with an attached
small-scale "helper feed unit"” that is arranged to "bleed in" the
reagent gas to the large vessel, for continuously maintained high
capacity dispensing of gas fromthe sorbent-containing vessel. The
hel per feed unit is advantageously an internal regul ator-equi pped
vessel. This hel per feed wunit arrangenent resolves the significant
probl em of heat of sorption effects when charging a nassive bed of
sorbent with a reagent gas, where the heat has to be dissipated in
order to fully load the bed with gas. Additionally, the recharge
operation for this systemis conparatively sinple, involving only a
swi tch-out of the regul ator-equipped refilling vessel, or
alternatively being carried out by subjecting the regul ator-equi pped
refilling vessel to cryogenic conditions to depress the poppet
elenent in the regulator, where the regulator is a poppet-type
device, and allow reverse filling of the regul ator-equi pped
refilling vessel "in place."” For this purpose, the

regul at or-equi pped refilling vessel could be jacketed for coupling
wWith a cryostat, to recharge the regulator-equipped refilling vessel
in situ. [00157] In another aspect, the invention relates to a system
for bulk storage and dispensing of an energy storage nmedi um
conpri si ng:
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28 a fluid storage and di spensing vessel containing (i) a physical
sor bent nedi um having sorptive affinity for at |east a portion of
said fluid, and/or (ii) an internal regulator; a dispensing assenbly
coupled in fluid comrunication with the vessel and adapted for

di spensing fluid therefrom and a MBERLLAIMS,id driver adapted for
coupling with the dispensing assenbly to extract fluid from the
fluid st or%&%@%ensi ng vessel. [00158] The di spensi ng assenbly
in such systemmay be of any suitable type, providing a flow path
for egress of discharged fluid fromthe vessel. In specific

enbodi mentis, A pheessidg Speilisioncagsierp laylageycald) Glemhe psittaby guileafiage and

i ncl udi ng £ LAS%WV%OSnlt rog . val ve .of ? nalrrlsuq% Or i auhor_rati c character,
which is sePSEPEVERY RAPTIEARTER pRENHISAOFGT Fedie frvingsomtiye %%E‘Fyo@éﬂ
posi ti ons, fluidoffinterestdendr d disidrpedsiid eyulabr, didsciradegefcifity ubghted kb etilize said
di spensin . | her  enbodi nent.s .addi tional.ly, . or :
al ternati \%ﬁ&e@fﬁ% tul{ag pﬁ%‘ﬁ?s’fn 818G ‘g’lgeﬁflﬁéhfga%i%\%vo%%%?‘@o{{lsl’x‘}f@%V(??%l, s
mass f | ow coenitdriodisgansing flesy einatumicstionsethsr wocesodilitpr s, fittings,
connectors, etc., as may be necessary or desirable in a given

i npl enentation of the invention. [00159] The notive fluid driver

| i kewi se rayThserefessing inydletas of tojaire, 1i whbraidi thy, progess Jedlity | @mprises a
enbodi nentsgmicmgg&m%ﬁ%;ﬁ%ﬁm_conpressors, ej ectors, eductors, fans,
bl owers, turbines, etc. [00160] The physical sorbent nedium can be
of any type that has suitable sorptive affinity for at least a
portion of3, Therédessing idsBRbtionDf £ whireih @ Aufll FRferSHARERNERLNC gas.

di spensed fromthe vessel. As used in such context, the term™at

| east a portion"” neans a part or a whole of the volune of the fluid,
and, when 4t fige frbeckdng @stallatbl 61 CORPOWMREEn fthaliibd oRinRekT conlpaER AfharBibude
one or nmore, but less than all of the conponents, of such

mul ti conpéralsént fluid. [00161] In a specific enbodinment, the fluid
conprises at |east one of nethane, hydrogen, and natural gas. Mire
general ly,. t Ld c any flujd or .fluid.mxture fr.omwhich
ener gy can ’E% }Ieré#%sg},gt %g?ﬁ%gm.mg?%/dg? L’ow TUS %hg nfgmg]?(tﬁrzﬁﬁes i”ifln{imp(?ﬂsél}ﬁ e
reacti on, cemprises aphyeicakbirpat-taniraning fhet gafge ahOB§BRIingNeeseby st em

descri bed above may in specific enbodi nents be of a fixedly
positioned character, or alternatively, the systemmay be constructed
arranged florl hiqrprorssaing fnsiHasisnraf claim d, whesiar b dlufdngoregesand| dijrensirgayset
for mount ichgnRBs A bbbl rEhiRe! ; i : ly, or on a
railroad fF&gFt,car, etc. %O%g?%pﬁégﬁlggﬁ}éﬂrgéé@gg fn,smgﬁ%@éereents rel ates
to a systemfor bulk storage and dispensing of refrigeration fluid,
conpri si ng; Tig drbiebstheShARG FNithitli1SREHGH BY WKSSRL 2 GORE fERLBYF (dbd théh

physi cal 39(50bpe()9£ds ggr%hya% 1f1]1c: Vglag e (%&E)Pt Ve

8. The processing installation of claim 1, wherein the fluid storage and dispensing vessel
includes heat transfer enhancement for effecting thermally-mediated desorption of fluid from

the physical sorbent,
9. The processing installation of claim 8, wherein said heat transfer enhancement comprises a
structural article selected from the group consisting of thermowell fittings, fins, jackets, coils,

heat exchangers, and electrical resistance heating elements.

10. The processing installation of claim 1, wherein the fluid storage and dispensing vessel is

coupled to an extractor.
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affinity for at least a portion of said fluid, and/or (ii) an
internal regulator; a dispensing assenbly coupled in fluid

comuni cation with the vessel and adapted for dispensing fluid
therefrom and a notive fluid driver adapted for coupling with the

di spensing assenbly to extract fluid from the fluid storage and

di spensi ngllvess@beessa idQDd6hbf dikig: 108k hdrgL 8 ekiRBtof bdMipHsd¥BYYuGHRL: Se
ammoni a, a hal ocarbon fluid, or any other suitable fluids having
appropriate | atent heat capacity characteristics. As in the

previ ousl y12. Tegeedetsig imsriaritinm clbis, 10] MReréif ik ie@gerat tdpritdsuiddvisd RrAGR0
and di spenasilng System may bte of a Oé.gx_eqw gﬁsét ! oge character, or
it may al t'ernativery e “CEREE PIRETEL LT a P AFPEE Pebrrtet i h fluid storage

t ransport .anfl0846She Veasel.he practi ce of the present invention, in which
an internal regul ator-equipped vessel is utilized, the internal

regul ator may be of any suitable type, e.g., a regulator having a
fixed set golhwtrrepessisinstllation ofitltierfavhereh the extrec@tifanmiisds l dedat adpaédnd
regul at or : kiR i j L.t s sel ectiyvely.

adj ust abl epq‘?frl:degr? i %/ er%yr#t;beuF wggﬁsﬁﬁlﬁ% ntﬁﬁéh%vﬂgéd:%?rageca&ﬁt%?#l%
the regul @€®e: Such in situ adjustnent of the regul ator set point can
be effected by nechanical |inkages, radi ofrequency or other

el ectromagnetic interactions, therno-nodulated interactions, etc. An
adj ust abl &4sé&be prorsting Bgallatien of faimn befurheroypatien petpblsusss iswopbpessiel i ¢
appl i cat i QAgedSHE EbupBng SRRl dobihusRhtidROkHM thO B RRrdE I Ak RhsihSvessel, to
adj usted t redeterm ned pressure | evel during

0..p t..a first | [ essl
transport é’ffil'atﬁe g‘ﬂﬁl Stgliaé‘?%{‘&éhsg?ns?ﬁées%§’§@h? lyid@f iofressti s adj ustabl e at
the point of use to a second predeterm ned pressure for active
di spensin 00166]. The, i.nterpal. regu] ator-equi pped fluid storage and
di spensi ngsv‘ghsf?é‘i"e Hggh?tgf’ﬁpammrl gUPEED e iPAtablsa3s stply yRsselicomprises a
vari abl e mégdaai sothiemeohthining Gidfsioege deMlipesingisihpivhicsdl. t he vari abl e
restrictive floworifice is provided upstreamof the regulator to
limt the flowrate, or downstreamof the regulator to control the
f 1 ow r at e.16] D@ pE&Rtssihg rinskpdation; of claink [4, rdiemjppthe pormble gtad $vaply tviel comprises

extractio i g b Ui . i nsi ng vessel by

carrier ngré?{tjerﬁ al‘l %ﬁtﬁﬂggﬁgﬁh@%ﬁ%ﬁ?alg%%%ifg%%ﬂ’lgg%&?n vari ous

enbodi ments hereof, may be practiced with any suitable carrier _

medi um  €.19. ThePprh@Bi325 AU on 8Lk ET %gdiﬂjme fgnd Etgtleﬂgﬁd Iﬁa&igﬂﬁgﬁnﬁ%eﬁm
t her f rough the

a liquid-gas m xture, fluid medium being flowt

) . or o
venturi. [ovAwE]e fHdoljaersges, systens, installations and facilities
of the invention include various assenblies and subassenblies as

structural rrgonen_ts, d thf i.nvention contenpl ates sane _as .
separat e é§g®ﬁ wegping pstailatior At 5laim, 1 pherem the oot dngrsst istceptpingst igvhedbit i n

t he pract segoindtdspensing vessel at sub-atmospheric pressure.

19. The processing installation of claim 14, wherein the portable gas supply vessel contains the
fluid of interest in liquid form, and is adapted to dispense the fluid of interest in vapor form to

the fluid storage and dispensing vessel.
20. The processing installation of claim 1, further comprising a vehicularly mounted gas supply

vessel adapted for coupling in fluid communication with the fluid storage and dispensing

vessel, to refill the fluid storage and dispensing vessel with the fluid of interest.

21. A gas supply system, comprising a large-scale, fixedly positioned fluid storage and

dispensing vessel containing a physical sorbent medium having sorptive affinity for a fluid of
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invention, e.g., as nodules or units that nay be cooperatively
connected, coupled, assenbled or otherwise fabricated to yield the
af orenenti oned packages, systens, installations and facilities.
[00169] While the invention has been has been described herein in
ref erence YPGeSpandpracessfaqiay pdapted enptiliresidiad of intgrestime pipeeseinbediatient s
of the i nveiidi®the fluld $érhde 0@ IRPREBEIALLS dobiRbd fNBspeddink ! tlobeYcoRfnuhidfion
invention is not thu lli m'tgd, ba;[l_t raf"ther extends to and enconpasses
nUMer ous ‘?@h%lf Pfféﬂt?sis}lci‘%é’? ABEFA A ihRpal gresspls adantsd ifQresoupling in fluid
embodi ment@mnasicwidnl wisilihgehid sihemsaldvdpeishg Bkel, ho sgillofe Andi B3k and
skill int 1§el1isiinelvgs Qlfw'fho}? #)K%Sfeﬂt invention, based on the disclosure
her ei n. Fedisonarngly e ¥He &t i on as hereinafter clained is
intended to be broadly construed and interpreted, as including all

such vari af,i i f i d alternativ. odi nents, wthin
its spiri tai2 aﬁ%s%acs: g%gi.” s%%@#gﬁﬂ@%f er%é?? plfuégﬁg"i ‘médgm}r’@’ vephelsomprises
pr ocessi ngportpEe Hifl stpprvesselonpri sing a | arge-scale, fixedly positioned
fluid storage and dispensing vessel containing therein a physical
sor bent nedi um having sorptive affinity for a fluid of interest,
and/ or a f3Pull 59 awplisestoneefidlaim 8t., wharsih the procrselslifyacinpriseya seddqgnémtot 0
utilize sahufafhiihagfiyi Nterest in a processing operation, wherein
the fluid storage and di spensing vessel is coupled in dispensing

fl ow communi cation with the process facility. 2. The processing

i nst al | at i2anTif ga€ bip shstebLEAMD 1 BEerflh AeShSatitP6H filid YupFQRIsES GStirafer-
sem conduct or nufacturing plant. 3. The processing installation of
claimi1, WEPEFN the fluid of interest conprises a toxic gas. 4. The
processing installation of claim1, wherein the fluid of interest

conpri ses azar do as.. 5. e processing installation of claim
1, wherei nz%t S &F EHPLBE §¥Sg%&fe°?aérﬁ§?’d7 }Eff‘é%@f: R ra&i{s"g Z]f"% SRR Y S rogprises
physi cal gbydihiorteatrdoatamingdlufd supplly ®be@lsage and di spensi ng vessel. 6.
The processing installation of claim1, wherein the fluid storage and

di spensi ng vessel conprises an internal regul ator-equipped fluid
st or age ard- dhsgengiphipysies sidlaim2], Tivesipthe plsdityng fuidstplly edssebreomprises

claiml1, m%ﬁir%ufa{b?-e%ﬁ%é@huiﬁ%%gﬁ\}Q&Eig_t pressure of less than 2500

pounds per square Inc uge I"g) The processing installation
of claim1, wherein the fluid storage and di spensing vessel includes

heat tr an@ﬁerheegam@gﬁ@@ém bOd1iR 1ol SEhd I ik BRI R e TR He AL £ AurdEROFHREL ON
of fluid from 1the H ysi cal sorbent.
pressure in said 1Inid storage and dispensing vessel.

28. The gas supply system of claim 21, wherein the fluid of interest comprises a semiconductor

manufacturing reagent.

29. A processing installation, comprising a large-scale, fixedly positioned fluid storage and
dispensing vessel containing a physical sorbent medium having sorptive affinity for a fluid of
interest useful in manufacture of optical windows, with said fluid of interest sorptively retained
on said sorbent medium at subatmospheric pressure, and a process facility for manufacturing
optical windows, wherein the fluid storage and dispensing vessel is coupled in dispensing flow

communication with the process facility, to flow said fluid of interest thereto.
30. The processing installation of claim 29, wherein the fluid of interest useful in manufacture
of optical windows comprises a reagent selected from the group consisting of hydrogen

selenide and hydrogen sulfide.
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9. The processing installation of claim8, wherein said heat transfer
enhancenment conprises a structural article selected fromthe group
consisting of thernmowell fittings, Ens, jackets, coils, heat
exchangers, and electrical resistance heating el enents. 10. The
processing installation of claim1, wherein the fluid storage and

di spensi N1V ehsocdssing MAMRLEHoftRirB P Sifler A0 HuidIeorakt -and E&?peﬂglﬁﬁc\?ésél 19
installation o aim 10, wherein the extractor conprises a punpe
unit. 12. PHRC ‘{)}“otﬁfjé‘% STEPHYIS FRAIGTSRIR, Tidre BANECRIAY IOCesH s meaking (shig fhid of
extractor iaefgpt i ses a device adapted to apply suction or other
extractive pressure differential to the physical sorbent in the fluid
storage and di spensing vessel. 13. The processing installation of

cl ai m 10, 32h@heprncesdhe iestilaaat ﬁrclaﬁmaprwm&sn fie ﬁ@l\dlsfbﬂagadﬁ’cp&%n%% vesse] is

provi de he ner si ca orb in the
fluid stor g}garég nf%t dfps?rbsénrgslf%e hk'/‘gsoiérftewi E’%ﬂ °Btd é b A ?‘ﬁ‘%‘f@ﬂ%f‘?on
of cl ai m Irecefvingshidrflugimfprdrssi fign aalcpmaxtuédﬁtuﬁngmcesuppl y vessel adapted
for coupling in fluid comrunication with the fluid storage and

di spensing vessel, to refill the fluid storage and dispensing vessel
with the fIBuiAdpretesiing @sieBation,1®mpTiking prgab:eslslim’aignifmmalahatai o ued faelligi, m

14, wher e'&he?eﬂ?thpgars ?@hﬁmﬂ %1113}599&1%6 ﬁ?%g t gt IRY nség 3 Ig% us E{X‘ﬁ y wlieéem

sor bent - conta|n|ng storage and fS1 NG SUppry
The pr oces’s &g Progastian fasilitord dic ges ege dacility arphenlsi in fiié flpw rcoiaﬂuhrecagezsfor

suppl Yy vesshsCaMRY iafSt gAMo met@g ngl fa&ﬁtgumtﬁarge%meot?ﬁﬁﬁ F&&hﬁ&n RLage

and di spensi ng supply .vessel he pfocessing I nsta
claimi, WEseEepd fhﬁ@nﬁnllﬁﬂea‘geb?o&?aé{% phpical poshrahmpdigm idrgeiomtive affinithior

the fluid seift rbd@&ﬁrgeéi Rmherfbﬁ saill RGOS RSHH AGpéndHL al:ésém R gsz,fsedCAe@vbé& Laia
wherein the fI st orage and

% g eé IS contalned in the

di spensi ng*VE8 U@ lorh cldiyn WF{J%Z’E)H?% poLlity foeesiiedeageny gaﬁfﬁgﬂ Pidss geoprgon

i nstall at Ifmﬂupfanm‘: Itcathﬂpeihsb reNgagr @i o t4ie gao%sts?fmﬂay,gﬂ&r@ypﬁﬁ gmmﬁﬁ@lz and
contains the ui or [ a to

di spense tdhsgeDfS'lné |V%5‘°’dfp mvﬁf%suefgfmg A %gﬁ%rga’f B0 1?%11 %‘Fﬁés I?TP‘& H‘P"s’gﬁlﬁ%{déd
and di spensigery gasdbselta th@ fas udehfeciltyocessi ng i nstallation of claim1,
further conprising a vehicularly nmounted gas supply vessel adapted
for coupling in fluid communication with the fluid storage and

di spensi ng4 Thegsesessing dustadlftian|of tlaim 33, tiiirdllelsczompag'eg andnaiicsperBirgeniss el

with the fl I:&!l_pﬁti i m@ﬂ%;eiatlgrgsglp%uﬂé d ﬁjajl@@ 0¥3§§ é‘% éi?sg}als&lg gpssé sing a

| arge-scal e, fixedly positione stora ensi ng vessel
contai ning a physical sorbent medium having sorptive affinity for a

fluid of 383A method of reducing ventilation gas requirements in a process facility utilizing packaged
reagent gas, wherein said packaged reagent gas is disposed in a ventilated environment, said
method comprising providing said packaged reagent gas in a large-scale, fixedly positioned
fluid storage and dispensing vessel containing physical sorbent having sorptive affinity for the
reagent gas, wherein said fluid storage and dispensing vessel is adapted for dispensing reagent

gas to said process facility, and said vessel contains reagent gas at subatmospheric pressure.

36. A method of reducing pressure rating requirements for packaged reagent gas in a process
facility wtilizing same, said method comprising providing said packaged reagent gas in a large-
scale, fixedly positioned fluid storage and dispensing vessel containing physical sorbent having
sorptive affinity for the reagent gas, said vessel containing reagent gas at subatmospheric

pressure.
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interest, and a process facility adapted to utilize said fluid of
interest in a processing operation, wherein the fluid storage and

di spensi ng vessel is coupled in dispensing flow conmunication wth

t he process C|I|t and a plurality of fluid supply vessel s adapted
for coupl i g ﬁ mFtﬂl?fY o claB ifithoesn the AesRteatingacquirgment of Bidigdd siprege and
di spensi ngdlMﬁﬁcﬁx@v,essElQndllﬁlEéi%oﬁdﬂg lfebsuted;el%wvt)@ﬁﬁg and di spensing vessel
with the fluid of interest. %he gas supply system of claim 21,
wherein the plurality of f|UId supply vessel s conprises portable

fluid suppsgy A ﬁﬁlﬂetoﬁage 23 diffessingasclapd) I@bzﬁprfs)h‘gtaeﬂmd)§t016$s3ﬁnmd?s§ansﬁﬁ@ Q&s&dI N

the process facil Ses conduct or ctu
facility. talmlnﬁe(l) Ysé%Bi?r %ﬂ"%rh\g%’fngéf’lﬁ 'Y %ﬁ“‘ty @‘flftln ’{lﬁ@res" and/or
plurality (oj an‘lhmrndl rsgmpd»rya d&ﬁﬁﬁﬁig&hsdeﬁbiyl’c&lﬂlﬁhn {10 W Bk Ghicadibn witin@e Yasel

supply sys} whenrein.the Iurallt ply..
vessel s cotrlrlg%%f[ed%la%f S s‘?:)lfl ghgn DT HPRG %“ﬁfhﬁ"eéﬁ 1‘3@?5'@?@’1“%.
26. The gasitsthpdibpngnesasemblyfto @tt:actrﬁuﬁi]fronMeﬁed stotapeargd|disp@lsing yesedl. f | ui d
supply vessels conprises internal regulator-equipped fluid supply
vessels. 27. The gas supply systemof claim 21, wherein the fluid of
interest i%¥- A& ﬂulgﬁf‘)@%ﬁl‘iﬁﬁs@h@g paskagg oédsion 38, furthgamdprﬁsmglfhiwsmrwmgm
and di SpengkBinaRs &ledisplising AEerBAP ariRPhMive ¥itkemgf ¢l ai m 21, wherein
the fluid of interest conprises a sem conductor manuf act uri ng
reagent. 29. A processing installation, conprising a |arge-scale,

fixedly pasitmangrid kidiage %B@rdﬁag&sﬁ@qaacﬂlg§ Q?rb'fduﬂg%ve&ﬁ%?ém %Oﬁhﬁdo 429, @
physi cal sorbent nedi um h%tlng sor ptive affinity for a

i nterest JRBFEFUE AR Y FoRtaged t&ﬁleqf&éflstwama lspwmanvegs&l d fI ui d of
interest sorptively retained on said sorbent nedium at

subatrmsp sure, roc ss facility for manufacturing

opti cal ﬁ %&{%ﬁﬁ?rﬁe angﬁléw?’}s gé’a B g“i‘”ﬁnﬁ KR ﬁ@“‘(‘r’eﬂé’é‘bﬁ“‘ieé
coupl ed i rmonlp:sspealsappgrafds aelectaiofan teCabupQiansétinl of BEmERES Sfumh Eidciotsy |
to flow s feinperest thereto. 30. The processing

i nstal | at ?eglgct%% %}qun% obi5} & ané BYPHREPE | uid of interest useful in
manuf acture of opti cal vm ndows conpri ses a reagent seI ected from t he
group congpst4ndaqh s ' g fd de. 31,
The processing | nstaﬁl t?‘%ﬁrﬁé E{B%ﬂ%§$9mﬁ%¥lgl3g ? eré} Ei’esscfld:f)relatal :
and di spe®8psEinggssel is coupl ed in fluid-receiving reI at| onshi p
with a manufacturing process for making said fluid of interest. 32.

The processing installation of claim3l, wherein the fluid storage
and di speﬁ§1 ﬁge {id gterpeg and dispensing package of claim 38, wherein the vessel contains chlorine

44. The fluid storage and dispensing package of claim 38, where the vessel contains chlorine

dioxide,

45. The fluid storage and dispensing package of claim 42, wherein the vessel contains an

internal regulator.

46. The fluid storage and dispensing package of claim 43, wherein the vessel contains an

internal regulator.

47. The fluid storage and dispensing package of claim 44, wherein the vessel contains an

internal regulator,
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arranged for dispensing of the fluid of interest to said process
facility, and concurrently for receiving said fluid of interest from
sai d manufacturing process. 33. A processing installation, conprising
a gas prOdléftécé)n facility and a gas use facility wherei n the gas
product i or iq gtorags a5 fisaensine parkaen ?"“@’é@mﬁléé@lq fHoragsi 4 gisgengige vessel

facility, dshemnsigm) abhRigperpRhicatda RRink ashhvd AR dol 18 8SinkRe:, andfor
mmuni cati.on for passa

facility coupl ed an idflowc
reagent g iéda Tnolmf"ﬁ&l r@%‘lﬂ‘ﬁs srpg%sgqgla:@%«;mglg Gepipd)in fyjd C%TE%W%CE‘“PI? ‘X’glﬂtlhﬁ "essel
posi ti onedmé| adaled Sdrodiagesiagnd fiiis p;aaaefroag Vessal adgndaioni RdgpIRBYSI fak

sorbent medi um havin rptive affi y sai_d. r eagent

wherein said 1ru ma ar v@%lrtgﬁgls%eﬁﬁn%??% |aﬁé; a\}’%oélé"élﬂu’id d?i" g‘gg’d driving
bet ween saiagtier ga&hrqmgb ehid vanowi, foagtrdct fhyd Arad tiedintl syRsre uﬁcedzﬁpaﬁmdgl viedgell O
receive reagent gas fromsaid gas production facility and to

di spense reagent gas to said gas use facility, whereby the fluid
storage arfd@ Thd 8wertoragy aneé dispdnsipg packabesofivldh éBi wherah theeagiet flugh griver
flows fro%&P‘%egg& Qdyction facility and reagent gas flows to the
gas use faci The processing installation of claim 33,
further conprising an energency rel ease scrubber unit coupled in
f1uid 1 owor ehatiuanshiafe didl BBt fabiodl oPbRGRGE ARLLEPRRT! Dlhce ana
vessel . 35. A nethod reduci ng ventilation gdas requirenments In a
process fAEPHISEg VESFY Potpiny2 Sadicslgeer fof degmenp GesistinglEp ehosplipg, ghlorine,
packaged rcg@g@gﬁm)@@sprbﬁanglbm{a@@ﬁﬂa{ﬁr@ggéent| | at ed environnment, said
met hod conprising providing said packaged reagent gas in a

| arge-scal e, fixedly positioned fluid storage and di spensi ng vessel
cont ai ni nglphbesfllﬁdibtoﬁg& fndispBiin Pgckagy Ttdaig 58f Fhddih Yaid BhidtidGontARAGENt
gas, wher EIQ .stora nd gi sgegsl ng vessel is adapted for
di spensi ng"f aééﬁfagearﬁl PTG ESS%F‘OSE ALOPITCPIEPT® and sai d vessel

cont ai ns reagent gas at subat nospheric pressure 36. A nethod of

o ocese” PacrTs P aPer I SRR Er SRy Ao BB TBRRrT SR e Aot ™

sai d packagedireagent gas in a large- scale, fixedly positioned fluid
storage and di spensing vessel containing physical sorbent having
sorptive affinity for the reagent gas, said vessel containing reagent
gas at sulbat nos ﬁ%é‘r yieragepnd shigpensing 38ckage ofHaimnds, Hotheo forairiaingna3tsperser,
wherein t h\%en@fn@@esﬂ{ﬁ@st&ﬁéc' ang dlﬁfcgéihé RERMNon@fns ﬂfnggafn{ SisflriBhQg09e and

di spensi ng vessel includes a working pressure below 300 psig. 38. A
fluid storage and di spensing package, conprising a fluid storage and

di spensi ng4vass @hid m&ge@hm ldrsgenelhg pARckBIRYST feith 480WReAL B bt AV RS
sorptive affinity for a fl i nterest, and/ or (i1) an internal

regul at or “PBPEFSHENSIHE & ef?%l?e& CUBRISINEF GRTISF B3 RICE TR FEBeipsh ARYEf h
t he vessekontanth didapdsd@s shidkedirspensing a fluid therefrom and a
notive fluid driver adapted for coupling wth the dispensing
assenbly to extract fluid fromthe fluid storage and di spensi ng
vessel . 55. The fluid storage and dispensing package of claim 54, wherein the carrier gas processor

comprises a membrane for separation of drive gas to reduce oxygen content thereof.

56. The fluid storage and dispensing package of claim 52, wherein said drive gas source

comprises an inert gas.

57. The fluid storage and dispensing package of claim 56, wherein said inert gas comprises gas

selected from the group consisting of nitrogen and carbon dioxide.
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39. The fluid storage and di spensi ng package of claim 38, further
comprising flow circuitry for interconnecting the dispensing
assenbly and the notive fluid driver. 40. The fluid storage and

di spensi ng_package of claim38, wherein a sem conductor

manuf act ur ThgreeRiesitrage aif dispasippprackaes of clpim thevherein the mptdredlyed drver is

di spensi Ngaddgisd &l fowdrive TRE thdugh eheSkeRt:R2GEA %@sﬂﬁ&éﬁ?%éuﬂﬂe@%@ﬁli@for
d driver conprises an apparatus

gle?ie(r?t gg ﬁ%@ﬁ%ﬁﬁﬁ%&%&ﬁi%%%&#ﬁgnw fuigsiorags abst dspepingpesselej ect or s,

eductors, venturis, fans, blowers, and cryopunps. 42. The fluid

storage an L.spensin ackage of claim 38, wherein the vessel

cont ai ns hgt eh@ﬂ%“&%@&%ﬁ DecHalage gft?)g?lﬁlg » SHEeFREsEs AGusa ik ge
of cl ai m 3Blaptedte held dispdneedfings @l stabidind AdwsiteGldrénti ne  gas. 44. The fluid
storage and di spensi ng package of claim 38, where the vessel contains
chlorine dioxide. 45. The fluid storage and di spensi ng package of
claim 42, &hEkellud sthregecad dispensionpamkars ofwlaimi 43t farthalcompripiigat dnitodtE. and he

fluid storage, @ﬂdﬁﬁm}@u&%@&eﬁui&l aim 43, wherein the vessel

contains an 1nternal regulator. e fluid storage and di spensi ng
package of claim 44, wherein the vessel contains an internal

regul at or . 6136n48uid Aofdeb!buth cﬁész{sﬁ@%a&Q% &icﬁ%@éi“&gre&qg{ﬁgﬁ%ﬁﬁ %gipfﬁ}oﬁlg

)
a fluid storage and OPdI spensing vesse contali'ning (
sorbent neEYHERFIAVISHG cSBFabPiotrssontl, pridpmonfteningand paptrel dsicésnt er est |
and/or (ii) an internal regulator, a dispensing assenbly coupled in
fluid co ni.cation with the vessel and adapted for dispensing a
fluid ther rTanﬂu’é S{pEage GRT LSRFANRERECKASF oL HJeips i4BRSimPupied; ol or in a motive or
comruni catvebiBulistrictirfle di spensi ng assenbly, and a notive fluid driver
adapted for driving carrier gas through said venturi, to extract
fluid fromthe fluid storage and di spensing vessel. 49. The fluid
storage arid. dilspnbitorgeepadkigensing patkaganAdaimWie fether doh@risiid b iRsd flas d

dri g . ,50. .The fluid . [ I,
0o COMBRRER R85 s L 3 305,500 Al R

vessel comstosdgnenddifpensing vewtlect ed for the group consisting of a
phosphi ne, chlorine, chlorine dioxide, propane, butane, and natural
gas. 51. The fluid storage and di spensi ng package of cl ai m 50,

wher ei n sdftd Theuiuid pterago prdailipredsitgnpackage @f feleim d8s whareig éheafidd diosggensd ng

vessel at GWBAMIVSEISsItfnsRhRARM: Gressure in a range of from 500 to 700 torr.

65. The fluid storage and dispensing package of claim 48, further comprising a controller
arranged to maintain a constant ratio of flow of carrier gas to flow of fluid extracted from said

fluid storage and dispensing vessel.

66. The fluid storage and dispensing package of claim 48, further comprising a fluid flow
controller selected from the group consisting of mass flow controllers, restricted flow orifices,

flow control valves, and combinations thereof,

67. The fluid storage and dispensing package of claim 48, further comprising a fluid monitor

adapted to monitor at least one characteristic of the dispensed fluid.
68. The fluid storage and dispensing package of claim 67, wherein said fluid monitor
comprises a fluid monitoring device selected from the group comsisting of microprocessors,

microcontrollers, programmable logic units and programmable general-purpose computers.
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52. The fluid storage and di spensi ng package of claim48, further
conprising a drive gas source. 53. The fluid storage and di spensing
package of claim48, further conprising a disperser, wherein the
fluid storage and di spensi ng vessel contains a fum gant or sterilant
gas. 54. The fluid storage and di spensi ng package of cl ai m 48,

wher ei n t b9, nttei fued ftotaipel ath divtRAsingC futldgk SE $ladn GBNPHLES Odid ﬂ@i‘cldst&rkﬁetaﬁ@r

conpri sing.a _carrijer racessor_for reducin tent.in
drive gas For ugi, S'S\‘e/le‘%a[ulrn |P 5 ’gsglﬁed f?cinb g LB E”%%?Jﬂﬂ fresitgides,

package ofanedtl@bimgbsks, fvleeuppressibh@aear sampled ga@s p‘ﬁmmﬁﬁtxorcaﬂmﬁbzs&&aﬁ
menbr ane f I.on. ce oxygen c gnt.ent

t her eof . g&p%ga%ﬁ%l]i ‘ﬁ‘ght?%srs%llec\égﬁ%awfeg aﬁ’essi H@C"B‘%ﬁ y%ﬁ‘ai m 52,
wherein said drive gas source conprises an inert gas 57. The fluid
conpr 'sce 5as o Ceratl Froadepde PRlsFor B 4EE T B ahid R

car bon d|d%Wﬁemg3¢m@8mﬁwﬁe”?ﬂéW@-storage and dlspenS|ng package of
claim48, wherein the notive fluid driver is adapted to flow drive
gas througp the venturi at a rate sufficient to suppress flammbility
or combusti biheifiwd gpraghends digpersing ragkags of clrimpAS. tvherein sid sid otoaape anhd

di spensin @13\&@1‘&&2 lesséd QontabikehbdpHin€l atSH 0% 3QRedRHod] LRPEARY @&nﬂ?ﬁfﬁg Qgﬁvecgas
claim48, furth conprising a_ surge tank adapted to hold di spensed

fluid, to S &b srsig T 0oy WA TAsPRRABEAS 60. The f1ui d st.orage and
dispensing package of cIa|n148 further conpr|5|ng a nDnltorlng and
control s t ed f control I|v . 61, The fluid
storage a %éﬁﬁg?rﬁ%f Bhdig %@8“%?“%%&?’3& v%et@Feé‘} sﬁ“dt%%t“’f‘rffrﬁo’t‘%‘?di Ban
and contr mﬂha}aws@emt codrprid SEs staragemdrcﬂdperprng@eﬁacmnthms & theApéhtic agent for
nDnitoringmgﬁgmppﬁ}rgmngeV|ces 62. The fluid storage and di spensing
package o ai ns , as nmounted on or in a notive or vehicular
structure. 63. The fluid storage and di spensing package of cIain148
further c fil I 0,

predet er i e Gl pugr e oay gsiflpf B, ol BCAP b Sl Hofpef and
st or age aﬁﬂpﬁﬁ@peﬁgﬁhng@ﬁeelﬂm®4wk¢ﬁbﬁpmuﬂ@ goar agreistirg] ofl ibspens anl
package ofhedaids 48, wherein the fluid storage and dispensing vessel
contains chlorine at pressure in a range of from500 to 700 ton. 65.
The fluid storage and di spensi ng package of claim48, further

conpri si ng4.a 166 fhid Atk andRikRAGELpdcRigBRE Abid 48, Fur@eNSdndRting ?15\'#1 erafltry
fl ow of carrhggggas to flow of fluid extracted from said

st or age aﬁﬂ]ﬁp ﬁ)étplﬁ@ W/]gégl&vemun and wherein said fluid storage and chspensmg vessel
contains a combustible cooking gas.

75. The fluid storage and dispensing package of claim 74, wherein the combustible cooking

gas comprises a gas selected from the group consisting of propane, natural gas and butane.

76. The fluid storage and dispensing package of claim 48, further comprising a dispensing
assembly and flow circuitry adapted for connection to the venturi, and wherein the fluid storage
and dispensing vessel contains chlorine dioxide.

77. The fluid storage and dispensing package of claim 48, provided as a kit.

78. The fluid storage and dispensing package of claim 77, wherein said fluid storage and

dispensing vessel contains fluid.
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66. The fluid storage and di spensi ng package of claim48, further
conprising a fluid flow controller selected fromthe group

consi sting of mass flow controllers, restricted flow orifices, flow
control v i g] conbi nations thereof. 67. The fluid storage and
di spensi ng’’pa @Pa@‘é torage andyfliseensing package th(&‘}?ﬁ? i7di vikerein aidifletidnaserpgecand
adapt ed t odispervidgaessalis ¢RG4S s@i@€ughar act eri stic of the di spensed
fluid. 68. The fluid storage and di spensi ng package of claim 67,
wherein said fluid nonitor conprises a fluid nonitoring device

sel ect ed fmomnmﬁuzgrmggemmsd@éﬂsmg atkapd ef opﬁxoaes\sm&n said vessel contains

m crocontrgl l.ers [ ogr amm C units a bl e
gener al - p@%ﬁ%%ae S%%é) Lfgglszgd p?% Qﬁgﬁeﬁéorf‘?rﬁiasda E?a gaé%”ﬁ%%‘ﬁéﬁ%i"ﬁ@d

package ofandfpaphymdﬂsorwmtarel n said fluid storage and di spensing
vessel contains a fluid selected fromthe group consisting of

her bi ci des, pesticides, anesthesia gases, fire suppression gases,
sanpl ed gaddedhé drid detegs anddipdneing pdckdge of daimt48) elzetrsin saﬁﬂ’(ﬁﬁ!ﬁx@dieg&slﬁﬂucfe@r

quality a onal an 0.
The f10 4 ol AR R AR pe or RIRER el e B, el
fluid st orsa'gféﬁsaﬁldi high ghramali cwgd%wemed;@ rﬁQrahen@ngaplfyaledl soibentdmat@ial wWhae

fluid storfggapiehediis RERIA%h ARGKAGe of claim 48, wherein said fluid
st orage and di spensi ng vessel contains phosphine at 100%

concentration, and further conprising a drive gas source, wherein

the drive SQasAl Bro€RGRO ?acﬂit)oxdoglﬁnsﬂgz a r;ﬂ?ﬁfaf:tluﬂﬁéj pﬁﬁtoﬁﬁ%lr%ngaz%aﬂeﬁ\ﬁd ng

package of claim48, wherein said venturi is coup to an

i nhal at i or&Piediges andng Quf gstomras ands cispengias an'ﬁsehl Cé’blé??s it pagaadapa | fuid
cont ai ns antél’ﬁﬁﬂxaﬁﬁttbélﬁn@ﬂﬁﬂbnsﬁ@ﬁo sdid ah#chSing PR Wh&bih kil Qbardbd ﬂuTchg

fluid stor. nd dis I,0 ack f claim48, wherein said fl
st or age aﬁ%gmﬁﬁlgtﬁ%‘ﬂgf(ﬁ‘ga 85’2 VS?? ?uﬁ%tmﬁs FRARESSEE ect ed from t he
group consisting of brom ne and chloram nes. 74. The fI UI d storage

f h
and i SPeis! 3 BASKANELAl S UL 42 LN S ROTBLL 3L IR L LM Si et
and di spemsiun gowségmf phemmteuticed manmdordying tplabis efircebérhing ngpasfactifing pTdae

fluid storage alth:dhSRENSEAG, ge of claim74, wherein the
conbusti bl e cookin gas co Ises a gas selected fromthe group

consi sting of propane, natural gas and butane. 76. The fluid storage

and di spengi r@é%:g&f IQ{Y &Jnﬁ:hﬁh%@ prot:ééﬁ E}Q?CEH S&Qﬁ?fah? Edggetpﬁbig L 81%??&'11&9

assenbly and flow circu connect | on
and wher eiffleahaf kﬁzefidaws&a&r%é lar@ﬁacam §§%ﬁ%p%§wwls§@ﬂ storase anchdispensing

clhl ori Zg deRa] @l&ange?dhn &ﬁb@geﬁé;ufe%a&t R 285 s 3kt i BRE ARG hRARKBEL pB ess
claim ovi aed  as
system, wherein saﬁ large scale, fixedly positioned fluid storage and dispensing vessel

contains a physical sorbent having sorptive affinity for said hazardous gas.

85. The processing facility of claim 84, further including a pre-chiller arranged to pre-chill the
physical sorbent and/or vessel, to an extent compensating heat of adsorption when the fluid

storage and dispensing vessel receives hazardous gas.
86. The processing facility of claim 85, further comprising a vaporizer associated with the
vessel and adapted to vaporize hazardous gas precursor liquid to form said hazardous gas, for

adsorption thereof on the physical sorbent in the vessel.

87. The processing facility of claim 86, wherein the vaporizer is constructed and arranged to

compensate heat of adsorption effects with heat of vaporization of said precursor liquid.
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78. The fluid storage and di spensi ng package of claim 77, wherein
said fluid storage and dispensing vessel contains fluid. 39 79. The
fluid storage and di spensi ng package of claim 77, wherein said fluid
storage and dispensing vessel is enpty of said fluid. 80. The fluid
storage and di spensing package of claim48, wherein said vessel

contai ns  ghyshgialstoss@e RENHispeaith FRkdde PBOKAME: Bl LRI wWGAMRihSER v@lume
heat i ng devi ce. for hea ing the vessel _and/or physical sorbent. 81

The flui d QFBPEEE %%Wﬁ" iSUBe Sedlymoadanted for spreve i’ﬁ%@ng i thsreqn epd fr

heat i ng deitkting fiaih wdds dlsﬁenﬁiﬁg/ Eangitiosy, Gt Ldsgefidip dsbmbyl Qupled Qﬂ§ 'ch%tﬁ'rs'i‘ g
sour c and

of extended sy rf.ace ar tio

t her mal con%fuc%nidvaiﬁfa%eprg% Iseiecf B’E‘]fy ‘é%?f‘fer@’ ‘%H&?? g @ §‘?9P“Efgﬁet“e|lré{"ﬂt8 AR dpeighen
physi cal sohperddaptsd Gomhainnesupply ®aind M%ﬁieﬂlmd 8dd/oPa PRRICHESIB Gegulator
facility, i S nuf act,urin pro n rdous fluid
i nt er medi a Sgggagn%gglte? Pui (HJ néetog&%gsgcog%de S &% ?g?é Q/%’ggléqt TOERY &aums
hazar dous ofIsephdluid thbl@inneidl m@ﬁ-weseldaemgmgupi@l mﬁ]um?&hir pipbly relaticthship with
ma.nuf act Urthé'] ﬂrstp\!e f an&’\éﬂ ﬁldri,l)ré b%gl Sal'l'g.llélséé gO mec{] %ghﬁ%‘g\aﬁ;r‘%m t%

contai ned I n sal %gvesse %gtre zt erl
processi ngedoae vessel yo g flﬁfafﬁml% at MPetiﬂlmmeMn tﬁcﬁrafhudjdlspagseplf@m thé S

sel ected fHgmddigo ﬂgfegyﬁlaﬁ%%%ﬁdeﬁkgry%{f e %ﬂ{a%@(&;ﬂsh%éel ggaege%gﬁ uring

plants, fine chem cal manufacturing plants azar dous gas
manuf acturing plants. 84. A processing facility, conprising a process

system paberteifRld sorfod a6CRITRR) falka BB AR GY corftﬁluﬁ?ﬁﬁdgsaﬁ%@&ﬁ@@é&&l
gas, and a lqa)t%g scal e, fixedly positioned f orage and

di spensi n(jn arranged in emergency rel ease hazardous
gas-recei ving reI atl onship to said process system wherein said

Iarge-sca 0S| t| ned. fluid storage and dispensing vessel
cont ai ns 'pl'}@lgxﬂglﬁi Q’ DBt Wﬁr\‘ﬂ“ﬁd’a%ge‘p?f @%3%815 F?ﬂti‘?ng lpidgin;sgid second
hazar dous vgad in gfseoud foempr ocessing facility of claim 84, further
including a pre-chiller arranged to pre-chill the physical sorbent
and/ or vessel, to an extent conpensating heat of adsorption when the
fluid st Olafe hndisichsped dregsivassiele ofaddn B8 Toltainap daus sadBrst B&el. The
processing facility of claim85, further conprising a vaporizer
associated wth the vessel and adapted to vaporize hazardous gas
precur sor 9B dhe Guid torage maddibnndinezeackien of ¢eim, 83f omtaimmisgas pu baxhfitshesebf

on the phygd &AlaindR1R8AN dak LhRv&sgel - 87. The processing facility of
claim 86, wherein the vaporizer is constructed and arranged to

conpensate heat of adsorption effects with heat of vaporization of
sai d precyssqhe fu@Uitdlage4Qd dispensing package of claim 92, wherein the fluid in the second

vessel is confined therein at superatmospheric pressure.

94. The fluid storage and dispensing package of claim 93, wherein the fluid in the first vessel

is sorptively retained therein at subatmospheric pressure.

95. The fluid storage and dispensing package of claim 88, wherein the first and second vessels

are coaxially aligned with one another.

96. The fluid storage and dispensing package of claim 88, wherein said fluid pressure regulator

has a set point set to subatmospheric pressure.

97. The fluid storage and dispensing package of claim 88, wherein the first vessel is of a larger

size than the second vessel.
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88. A fluid storage and di spensi ng package, including a first vessel
with an interior volume containing a physical sorbent nedi um adapted
for sorptively retaining fluid thereon and for desorbing fluid under
di spensi ng conditions, and a di spensing assenbly coupled with the
first vessel and arranged to selectively dispense fluid therefrom a

second vesgel T filid 3RrasbRY BiSfensiYOpddkE:c AHIRLEL B3t Q &)9 @ﬁrpﬂ@dwmsﬂﬁg
vol unme of said fluid, and/or a fluid pressure regul a di sposed Tn

the i nter|IWt‘W1EW€SB‘F““PW"@%‘B%&"W@%%@W and arranged to confine the
supply volume of such fluid therein, said second vessel being
coupled in,flud.flow supply relatlon with the first vessel, and
the fl ui d’b& ei@%ﬂé‘dr %86¥"pfgt5‘r digpensing B?Ci%ﬁ‘?g%fdclflﬁl P divherein fhey pegpriqopgiigtor
fromthe msmchadrinpgsdebmprized dador ipRibta@ssd to at | east partially
conpensate for fluid dispensed fromthe first vessel, to thereby

mai ntain an inventory of the fluid in the first vessel for

di spensi ng00.8Fhe Tihig sfdrage cind tlispeagieg parliagdiof pRivs DAGwReGK 8 1o compriises 88,
cont ai ni ng, {)é]_y% in said second vessel in liquid form 90. The fluid
st orage and penS| ng package of claim88, containing fluid in said
second vessel in gaseous form 91. The flui d storage and di spensi ng
package ofjggl & | i %

fluid st orlglgeaiélﬁr?dﬁ%i1 S'S%gz{r%[;?ahg rgﬁlgeﬂ 0 aﬁé Og nggbo c\gﬁ rgm nsiaﬂrcl1 3_06&1;[ &h
sai d firstcopRIEsEs gas sprgice esinetsd ﬁpmghelgurwmcans;snnm agping@udpigsphéssel . 93.
The fluid storage and di spensing package of claim 92, wherein the
fluid in the second vessel is confined therein at superatnospheric
pressure. 82 Thefluidyqireg 2ud dipspineaackags fj5bis Bh yhpraeibagdribpresirareghiony
wher ei n t hganfadpubtablé st bR thuidrsdulv@ssel is sorptively retained therein
at subat nospheric pressure. 95. The fluid storage and di spensing
package of claim88, wherein the first and second vessels are

goaxi al 'y 1ad.i QBEdluidi it&iag&rﬁdaﬁﬁpéﬂ%ﬁg palage Ihaaﬁﬂ Sﬂ dvlﬁfc@f g airangd scclond

i spensin erein sai syre regqul ator
has a set %%%?a}%ﬁ regcg¥pq?d Wg B%let ?‘FBQIB% AR TS °8up ’Q? a S?‘H@yful“i}fdﬂlgsat BPage
and di speflswmpgssprthcageico bvechabsme88ief vheemepressirh eonflitiosd in e packhed S of a

| arger size than the second vessel. 41 98. The fluid storage and

di spensi ng ackage of claim88, as coupled in fluid dispensing

rel ations Q‘E ths fidséarpacandidiencovingrarkatach dain 193, whetein s8i8 verFfllowfphssbgd is

storage apghydy %djﬁﬁ'@tfoﬂ 9 PACKRGE: Rfrink L:lﬁ!rﬂl}lggtﬁ e L8 &cc{‘nla%is m conduct or

manuf acturing tool conprises an ion I antation too The fluid
storage and di spensi ng package of claim 99, wherein said fluid

CoONprisesi@s. A fluid supply system, comprising a fluid storage and dispensing vessel adapted for
dispensing a fluid therefrom, and a helper feed unit, coupled in fluid flow communication with
the fluid storage and dispensing vessel, and adapted to continuously bleed fluid into the fluid
storage and dispensing vessel to maintain inventory of fluid in the fluid storage and dispensing

vessel.

106. The fluid supply system of claim 105, wherein the helper feed unit comprises an interior
regulator-containing vessel, with fluid being contained in said helper feed unit, confined by said
interior regulator, said interior regulator having a set point that is set to provide a predetermined

bleed rate.

107, The processing installation of claim 1, wherein the vessel has a burst pressure of less than

300 pounds per square inch gauge (psig).
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dopant gas. 101. The fluid storage and di spensing package of claim
100, wherein said dopant gas conprises a gas species selected from
the group consisting of arsine and phosphine. 102. The fluid storage
and dlspen3|ng package of claim 88, wherein the fluid pressure

regul at or 1%8sAdfregsse Sffuid ptarage pndpdispeesing| \ebs! pastgiting erein :0ghysiH sobbnti d

storage angecliss RARS gaampasﬂﬁa@ﬁfo@fﬂufal &flzﬁ&é& salNRERT PhideBiafibd I%tbcafﬂgdly

second vessels are coupled w one anot her by an 1 nter-vessel
coupl i ng é?§€ﬁﬁ#§t4%8@8ﬂﬁﬁ@r§“9§ﬁﬁ3a?@@%/passage therein for
over-pressure relief of over-pressure conditions in the package. 104.

The fluid or and di nsi ng kage of claim 103, wherein said
vent flow ﬂ‘ggmﬁgswgo@gﬁfétam%wf%ﬁmepw vesseh of plpim 108 durther envpmrisige
char gi ng oﬁulﬁﬂlelpmhstfﬁr e@ftbChf SRR 1he $&edl, and 86w chcufithtdodpISdRh YaiSHLIRM
conprisin a rrage and dlspenS|ng vessel adapted for

cpols oo PR BFF oA Vel

di spensin a hel per feed unit, coupled in
fluid fl ow communication wwth the fluid storage and dispensing

| Ly i d
Corage and’ar 2Bt hi SRR BHRY k| S Ranid il B Sate P plfilet 2 e

fluid stonégemﬁndewQ@bmskngwnvessel. 106. The fluid supply syst em of
claim 105, wherein the hel per feed unit conprises an interior

regul at or-cont ai ning vessel, with fluid being contained in said

hel per feddl.udibe largossle dlai Wagaqnd dispertsing  voyselr fguldimt 108, cospled td mtfleidi or
regul at or JpaMhdEciBySet point that is set to provide a predeterm ned
bl eed rate. 10 The processing installation of claim1, wherein the
vessel has a burst pressure of |less than 300 pounds per square inch

gauge (psiig). The &g&caéfiuﬁrgﬁag%%hem&dang végsarﬁ&@a;ﬁn%d\!&e?&ﬁ'%&'@md-
vessel cont, |nlggathere|n a physical sorbent _nedium having sorptive

affinity frgpzieg tyc’if’mli’rﬁf’%arSé%‘fc"mg’ﬁ‘ioﬂm%%wmﬂ)%ﬁh@ adapted to be

fixedly positioned at a |ocation and/or coupled to a faC|I|ty 109.

The | I f d.di f m 108
fUrthor “odNpr FOPRESE L FETRE SpBIR SoRalF b aragemBra rhurderr bt Rebdng
vessel , amantidtiogvtiei tiquid t\mﬂj acmqnhm:l iMd to ﬁ@hﬂ nﬂipﬂowxﬁﬁne of Wﬁﬁdde{ﬁmned

di spense flc:#é gerftl{epe% %V%Ergm\ég ﬁ%r%!at njt jﬂQnd is iuéughe% f%) %}ggﬂ f%;%%égchb%\i’s%lsald@éq ly

storage an vessel  or el aim
positionedf%@Camwomaph@mﬂsm@@naﬁﬁe&ﬁaﬂgswswamgﬂﬁMU|d storage and

di spensi ng vessel of claim 108, coupled to a fluid- utilizing
facility. 112. The |arge-scale fluid storage and dispensing vessel of
claim 111 114,\/{1’,@16@3@,15{1@ af 3aim| 143, gcherein the liquid includes water.

115. The method of claim 114, wherein the predetermined character is suitability as drinking

water,

116. The method of claim 114, wherein the predetermined character is extent of wastewater

treatment.

117. The method of claim 113, wherein the fluid source includes a venturi arranged for

withdrawal of the treatment fluid from the vessel.
118. A method of fumigating a location to improve a predetermined character thereof,

including introducing to the location a fumigating gas supplied from a fluid source including a

fluid vessel containing physical sorbent and/or a fluid pressure regulator.
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utilizing facility conprises a sem conductor manufacturing facility.
113. A nethod of treating liquid to inprove a predeterm ned character
thereof, including contacting the liquid with a treatnment fluid to

i npart inprovenent of the predeterm ned character thereto, wherein
sai d treat W&ntThe mgihed piglaim b, waerein therpredettimined choentads iresehagdF pagt secies
fluid vesgegle16@R4R1I Ni Ng physical sorbent and/or a fluid pressure
regul ator. 114. The nmethod of claim 113, wherein the liquid includes
wat er. 115. The nmethod of claim 114, wherein the predeterm ned
character i. suihtahéthdd ¥f @indl 11 BKwhGein WBE Sredebhfined! Bfard¥RE 190, QEnce! & M
114, wherein the, reﬂgﬁerm ned character is extent of wastewater

t r eat ment . CRPPINAGHA FHEHAYPI0f ¢l ai m 113, wherein the fluid source

i ncludes a venturi arranged for wthdrawal of the treatnent fluid

fromthe vessel. 118 net hod of funm.gating a location tq inprove a
pr edet er m ﬁidﬂjgﬁgﬁﬁéﬁ 8&1@%2@6@3@9 tﬁ‘é 2HBE B EPUHETTHRYINE diokide and the

| ocati on acohtamirgédd ingudgastlstppl ied froma fluid source including a
fluid vessel containing physical sorbent and/or a fluid pressure
regul ator. 43 119. The nethod of claim 118, wherein the predeterm ned
char act er 12. pfleseeibal of clgastss pheiemsthe atedétrgiled chirhaer. is k&dktandd6f the
nmet hod of I - ein the predeterm ned character is presence
of cont a%ﬁ%}aﬁi%x?ﬂg#@y%m%ﬁ%gﬁ] ocation. 121. The nethod of claim 120,
wherein the fum gating gas includes chlorine dioxide, and the

cont am natj@n hngl4des. af hs&(ﬂ%‘ge ah@ Zdis lﬁlﬁlgn%%tg?,ﬁ g&ﬂqtﬁﬁgianh&i&?sgor%ea%gi n

the predeterm ned character 1 s resistanc . ocati on
cont am natdiwsnsingzgsselacogipming. hysisad sqrbegt anddar gr By pessrdredie s basersin g interior

System  CORiieSthétebilank alefnd RIPGE AR %ousll SRR Ble NGss S S Sk AR 3F BiiR 9
physi cal sorbent and/or a fluid pressure regulator in an interior

vol une t héPeefo™ and a venturi fluid extractor coupled with the vessel
for wwthdrawal of fluid therefrom 124. The small-scale fluid
storage and, dispensin temof claim 123, further conprising a
carrier g;& s bﬁg F’Vﬁ,c%%f)?%‘g stogeee ﬁﬁ‘? (ERTRTRG SYPSHPL GIRIR At SHBPOFOPHENE Bf
carri er gaamichpougbply heupledanther venfudirfosd witagomiok Mot dficdrriel kRdR@WL fhe om
the fluid r.age .and di nsi vessel .. 125. A t ewat er treatnent
system i NP aR AN Ton Aoerorage R R a e g PRt Al ni ng
physi cal sorbent and/or a fluid pressure regulator in an interior

vol ume t hQ':’Zg.OI\’wa&@\!errltI%Btﬁl'éﬁt(g§stem, including a fluid storage and dispensing vessel containing
physical sorbent and/or a fluid pressure regulator in an interior volume thereof, said interior
volume also containing a wastewater treatment fluid reagent, and a venturi fluid extractor
coupled with the vessel for withdrawal of the wastewater treatment fluid reagent therefrom and

dispensing of a wastewater treatment fluid reagent for contacting with wastewater.

126. A heating gas supply system, including a fluid storage and dispensing vessel containing
physical sorbent and/or a fluid pressure regulator in an interior volume thereof, said interior
volume also containing a heating fluid, and a venturi fluid extractor coupled with the vessel for

withdrawal of the heating fluid therefrom.

127. A fumigation system, including a fluid storage and dispensing vessel containing physical
sorbent and/or a fluid pressure regulator in an interior volume thereof, said interior volume also
containing fumigating fluid, and a venturi fluid extractor coupled with vessel for withdrawal of

the fumigating fluid therefrom.
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vol une al so containing a wastewater treatnent fluid reagent, and a
venturi fluid extractor coupled with the vessel for w thdrawal of
the wastewater treatnent fluid reagent therefromand dispensing of a
wastewater treatnment fluid reagent for contacting with wastewater.

126. A heat®nghdyl supg yndsqiseening paskdzedinelgdive f Uit destlocagnimnphysical

di spensi ngsoyt@x%sgﬁd G ABLARH Vel cRMRLC &#@O]EIQ&% AhQ I?d b g discharge

pressure regu at or in an interior vo her eo sai I nterior

vol une al sHUetBStcaTmsdg the Arshyassel tof dissherge Awid therefeoms direi firhtl o] endt seenmt or

coupl ed Wiefkef thehp\e8 553l wiftdne aiVititeh 8 W@ 0@ or G f}&ﬁiathé gkgorfdlx}éésgl to the first
therefrom 127. fum gation system including a fluid storage an

di spensi ng eﬁﬁksel cont ai ni ng physical sorbent and/or a fluid
pressure regulator in an interior volune thereof, said interior

vol une als nt fum ating fluid, andaventun fluid

ext ract or 2811;5?’5({?"64] gFe%“&e SPPRSPIE RaEgs Afalpimyf 28 > tihereruie &t ivegeliandii d
t her ef r omseebd ¥&8e] ard chiplddcvitit @E aagﬂmeaﬂ;da kSRR HRIHRE tdOACKAGEN of tRCHGhN]
a first vessel, cont.ainin h sic sorbent, and a second vessel

cont ai ni ng @™ IGFE HrELLH ﬁ?ato and a fluid discharge
structure coupled to the flrst vessel to di scharge fluid therefrom

the f t d th th t

' ow 11 o5 SRy L AR Re A8 S SR U SR e e SRR 120

The fl ui d asfivit sigregeeand ddpf&pmglsasmg cpeedkag@ ofhysiba serbeh? Bedivh drabhsothiee

f1rst VeSstin@nsla BREPOMMERIAN ARE SnEOHR) Sllnitlkle Qi anot her by a
eac 't

yoking structiure to cohd vessel s is-
renovabl y acéipfagredsenigp coplal gr Swdf omnyoicktiost witlage wasetl dhé pdapsidniyr of

an energy d%g{sﬁggum% gnprising: a fluid storage and di spensing
vessel containing (1) ysi cal sorbent nedi um havi ng sorptive

affinity fagpotiye ﬂl’l@a@‘f"era?dﬂﬁ‘?dc fop pPupknesithithe Kispeasing prapraly (o ¢xjragiluid from

internal rROWidL&kEge a8d gllg&aﬁﬁ%s‘}egggl_ assenbly coupled in fluid
conmuni cation with the vessel and. adapted for dispensing fluid

therefrom and a notive fluid driver adapted for coupling wth the

di spensi ng3 B.S’Bl&mbsit@fn bioclemt1 B@Giherelnhid flufd@BinplifReatlidael e 51 QétRGS, FO@gen,

di spensi ng %[ 558 131. The system of claim 130, wherein sai dfluid
conpri ses “at "1¢4 §?S one of methane, hydrogen, and natural gas. 132.

The system of claim 130, wherein said flui d corrpri ses a flui d or

fluid mxtyse f0 ngter%k SR8 %er%f%nsallagf{ C%mrprlses g, ﬂ“dg)ﬂ ufug Uﬂ§ %?tfeom

cl aim 132, "wherein éner can’ beé extra om sal
| east one whish epwetres b @nracted(panm on, and chem cal reaction.

133. The system of claim 132, wherein energy can be extracted from said fluid by at least one

of combustion, expansion, and chemical reaction.

134. The system of claim 130, of a fixedly positioned character,

135. The system of claim 130, constructed and arranged for motive transport.

136. A system for bulk storage and dispensing of refrigeration fluid, comprising:

a fluid storage and dispensing vessel containing (i) a physical sorbent medium having sorptive
affinity for at least a portion of said fiuid, and/or (ii) an internal regulator;

a dispensing assembly coupled in fluid communication with the vessel and adapted for

dispensing fluid therefrom; and

45



134. The system of claim 130, of a fixedly positioned character. 135.
The system of claim 130, constructed and arranged for notive
transport. 136. A systemfor bul k storage and di spensi ng of
refrigeration fluid, conprising: a fluid storage and di spensi ng
vessel cont &Pwverigiq ih)Vﬁa ragniyé ifas abupdiog éh therrésiensimg eseinhly ts extpei fhad from
affinity f@tagh st'oz%@éénd%lsB%ﬁqg%%se@f said fluid, and/or (ii) an
internal regulator; a dispenSing assenbly coupl ed in fluid

comuni cation with the vessel and adapted for dispensing fluid

t her ef r om 132N AndGstam BOE1RME 36 whetbirthd I\éﬁ{geﬁﬁ'@}mlﬁ&icoﬁr%se%%%hi@g with the
di spensing assenbly to extract fluid from the fluid storage and

di spensing vessel. 137. The system of claim 136, wherein the
refrigeratizanThd dybten GO 136,SvIRFAMAL Rfrigddfon TEcotdsibed ThAbcapdodinmial 36,
wherein the refrigeration fluid conprises a halocarbon fluid. 139.
The system of claim 136, of a fixedly positioned character. 140. The

ZéSt em of I%bail‘ﬁ@ s}ggm ogaﬂﬁthgmfegxe%ypos&mneggl?aract or motive transport.

140. The system of claim 136, constructed and arranged for motive transport.
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