10

15

20

25

TITLE OF THE I NVENTI ON: BUI LT I N PURI FI ER FOR REACTI VE
GASES BACKGROUND COF THE | NVENTI ON [ 0001] There are
many applications for high purity fluids (gases and
liquids) delivered fromvessels (e.g., tanks and
cylinders). Such high-purity fluids are often used in
processing of electronic, optical, pharnaceutical and
chem cal products. 5 [0002] In sonme cases, it is
advant ageous to purify these fluids at the tine they
are wthdrawm fromsaid vessels, particularly since
storage in the vesset|TCBIORTHEMNVENTIAN: i mpurities to
the fluid over tine. Purification can be acconplished
by passing thesliLyiid PURIFIERIFOR RBACTIMEAGASESR a
such as adsorbents, getters or filters. [0003] A
useful neans of acconplishing this purificationis to

- situate an inner BASKEGROUND O6MHE MVENTION
purification mediumwi thin the interior of the vesse

[oobax Eberbar@mmbapbllammdms for highi puirityt fluids (gnees amreliquids) delivered

vessel fl t
e s e o T ST A AR i b usea
prpuéséngcatelauﬁronmd baticah pherneaceutical ahd chemital praductdxi cal
ability to add - contam nants to the fluid that they

[0802] i i snsEechges, iplsradvantageeussp ity thesaduips 2t the tlmethgﬁare

EEESIEF Tl PO o TR MR Bt g

m{g@ﬁﬂéﬂ tolthe fraidyoveatirs, Putiicatiab eambe mcmmpttshe@t srq ptaismg the fluid
ec (O] e

o EBBIERTbAP B8 et B She AL R e e

[Ogﬁﬂf) ;Eg%%ﬂgﬁggh? &t aé%&r@iléﬁlfgﬁ ﬁusap&ﬁé%’%o\?n ik Q@Qﬁ]até Qﬁ‘ inner vessel

cdnésinihg dine plmfmammmednum withim et interiar of the, éessebtf@t CCEFU@'G$]The fluid;

thg t]'ﬁéteof Qﬁé’?xh?ﬂ%s@éﬁm&ﬂ@ bé& WQXgﬁwﬁﬁn%ﬁéﬁmth 'tHB’lﬁfétanOotume of

erein contamnation anmount of fluid in
thelloutmtvessmt act with the purification nmedia W|th| n the
i nner vessel may be tolerable, as |long as

[0004it aBomatpudiication mesliavihpwaverneamnbavesthe @ﬂéadiomal ahﬂf’fv tpsadd
co%ﬁarﬂﬁwgﬁt%% #fe ﬂUtc?‘th‘@f'ﬁrféytatx’ée I8 a9 ghl’?@ fjn'é's%eélhé’ éﬁ‘@l’nbl@ is the
out er vesse i nst ance, usi ng f tf
casaweere e, purfication medippsstpea ﬂ@cwmfaﬂtlcsm Qﬁéﬁ‘h’ 1“?{ éhe luid being
pu?iﬁ@!:!l amount of contam nated fluid in the inner
vessel before using the contents in the application

[Dbb‘ﬂt rn]many cases, the rate at which this decompasition occurs rises monotonically
with the pressure of the fluid, particularly if the fluid is compressible (i.e. when it Is a gas).

[0006] In a different example, some media are known to slowly leach or desorb

contaminants into the fluid.

[0007] These problems are overcome by thé present invention wherein contamination
of the small amount of fluid in direct contact with the purification media within the inner
vessel may be tolerable, as long as this contamination is minimized and not allowed 10
diffuse or otherwise mix with the butk of the fluid stored in the outer vessel. For instance,
using the present invention, it may be possible to briefly vent the small amount of
contaminated fiuid in the inner vesse! before using the contents in the application that
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requires high purity. These and ot her advantages of
the present invention w'll be set forth in greater
detail below BRI EF SUMVARY OF THE | NVENTI ON 5 [ 0008]
The present invention is an apparatus for containing
and di spensing a high purity fluid conprising an

out er vessel capabl e of containing a quantity of high

purit its ipterior; tlet ol :

roBir s igh R ss 8B o 2t & i Mes ARIRERNFHy e set
fofth i Bicater\ialienaiapabl e of control ling high purity

fluid flow out of the outer vessel through the

outlet; an inner vessel at |east partly situated in

the outer vessel and comunicating 10 with the outl et

and an inl et V\hiBFhEE@UMImWFHt@E THE INVGENETION er i or  of

the outer vessel; - purification nedia contained.
[omospl Thé bmsenﬂﬁVenﬂea $eehn hpparptus ifdrydontpinimgand dispgnsing § high

p%@(,fltgg cmpglglgglsélg\rpéxﬂqrgleﬁ eg ﬁgﬁéﬁf? P@&?‘\tg ihi gbg %Jaﬂ%{%@ﬂfgﬁé%unty fluid

infits wetudﬂe an DOt asesdsd wikhtthe oist eassel foollispersingtherhigh purity

oLd i L PO RO S v

th@outet; entrodr ﬂﬁﬁel aff leﬁé‘l@apﬂy&baﬁad in theemtéroressgl@EEPMM umcatlng

wit) Bhe G s e GO paeE WA T Bfelop B Gloutel Gessel; o
purifiedtidn rﬁediaroen&m& vaithir thesaseroessat for puirbingothe &igh purity fluid of

r@,aegggigor%h% Od' ﬁfm&ﬂf 8“;!&:% \?PéYclaBPeWeﬁﬁl hé@{ plrt§ fluid from

ﬂdwwg;twlfnethamuwetteﬂmmmn’tmmnocbthetm&eﬂeasd fI ow contr ol
of the present invention and pressur.e neasured
through a separate port as a function of Helium
di spensed from an industrial gas cylinder outfitted -
with t BRIBEDESCRIETEON D&SEBEBAQ%EWS QA diE @HAWINGS
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0013& Hi g

[0pDO] t Fighia, 1 issH3Ghemiadic ceosd-sGatien ofancembedimen qfé’i'ﬁ vaem

m?e‘?mt% for electronics applications. A built in
purlpler in an industrial gas cylinder outlet offering

[05?6] t ﬂgﬁ% ﬂéﬁé@é 253&% L&erggm\aeﬁo Lddoti6d of'tﬁ@ﬂﬁnutﬂbﬁﬁcowshof the

C02 woul d be -
DFQMMW@B@MS Hovvever t hese gases sl OV\Ay decorrpose

mlevel) in the presence of , .
[Oéjlo P] Figure 3 is a cross- sgctlonai view of a particular embodiment of a fiuid flow

control of the present invention.

[0012] Figure 4 is a graph of pressure measured downstream of the; fluid flow control of
the present invention and pressure measured through a separate port as a function of
Helium dispensed from an industriai gas cylinder outfitted with the apparatus of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] High purity NO, AsHs, PHs, and GeH, gases are currently sold for electronics |
applications. A bulltin purifier in an industrial gas cylinder outlet offering for these gases -
to remove critical impurities such as metals, H20, acids, CO, and CO; would be
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al nost any adsorbent, contam nating the entire
cylinder contents. The current invention 1is an

equi pment nodification to the built in purifier
design. A check valve has been added at the inlet of
the built in purifier tube (inside the cylinder) so
that deconposition 5 products forned in the built in
purifier tube cannot back-contam nate the cylinder

advantagabus. Hﬂeem;mmgasém\m ddcarhisosef (ppmdeyelisn eepresence of |

al%?%lorgrgar omﬁngrqoy r%ahéﬁc’rig;rtb% %Hfrg%% o%} cgljxtgﬁ‘fs Tﬁ'ugqa%nt invention
is BAisgLipafent elddifieaiiorpiorthé bodttin porifiey siesign. Archwbk wdiveahas been

oA SRR F L Db 400 R A o

prbdnﬁits mmteaummeaat_ﬂlt ignnlpijrifub:alt;b?/chmnqmaask-c@nmgh_tet the cylinstar content.
t _ _

TscrsPaesalst P Sk S SBT T o § K BR AR o

{Og%eg'v\é%:ﬁ?ﬁf ;%tgé)rllyg qﬂé’?@%ﬂiﬁv%pﬁ i%egﬁéi[{a\%cg-cfe \?]b;h? p”@?&?" system

in wmdhCHﬁThﬁelCﬁsBQIrbdméldﬂng perificatien madiadé it fidd communicatiere with the

f.l
lnt@ Bor Qf Werb\é@@ﬁelﬁp%%vohfagr}ﬁo% fiuid lfwﬁ éﬁpl‘ @éégggtg{&é%h edl‘ﬁ}ﬁ{erc\?esse!
coh’faﬁhlh@ts@mb@dirmﬁf puricatitremediastsatbre passing oat dfjbatththefinng ivessel

Bl i SR R o e GG et

- inibooftth@inrien védsal inndoemmaricatfontwith the unmor\oéﬁmecbutel[@ea@]is fltted with

= Gaiiad ST PTEN CBPeRi o BgPRPW oLy B! Blsel beck into
the ntéridref thebgutemedsasil idmionallyl the duid flow cotrof déviekealeegrvesto
R A Re G e et AR5 45 e g R B Rbrirof e

outarniegasdlnated fluids fromm xing wth the bulk of the
fluid stored in the interior of the outer vessel. A
[ost5]orithd pratenténmetioh provides @nneans ofavpigingdepgssopiagination from an

intgé%? ?ng%;? Y%sfese‘t ;F\Erlaﬁfglr,:ﬂﬁq?ﬁgmﬁ#? fiufdrHBW ?o\ﬁ?réfsﬁéwcfee kadH ¥€a Eﬂeck

, ut@ér vessel
valiieics simigs sleviee, upsireatri afrihe jpast veﬁaebtolpye\&méhaqw@w olui d

cob%g‘? ﬁé@@ ?If.@i g foﬂ? H‘ﬁ?‘# \mﬂ](i]I nﬁn&@gﬁft@% E‘i&d%@ifed‘m {he iFtBAMCE the outer

vepsali A sewono featerdial thismtentoer ie by radede the prassurs of the fluid in the
lnﬁeg\(/?g%ﬁq ré(lglﬁ’%e t%ltgétdof'iﬁbaﬁm& ﬁﬂh? %tgmr'o‘? Heyo&l@r vessel. This pressure

aln 1 nstances, reduce
reditrodion apmmaaruewmmﬂmfuobm comprasstid, ag in thetcasa 9t 8 gas Huill reduce

thé& 88%&&‘&%% il hr[ 90%19&{ WE'] ‘?hé’é@ﬁf%% &‘gm%HBﬂ'FjéﬁHEfﬁbré?fy ré&‘?ce the

ion i devi ce,
mmﬂltcw of/ thgid divat tan masenbeﬂyanwcaréag@ateguﬂﬂdanme in gertain lnstances

re@ﬁd&t b ?ét@%f%ggo$%6ﬂn%nt& I%’a%gglgﬁﬂﬂh%%ges th’é%nidhnﬁtHéﬁiﬁr.

vesse cont al ner suc

[Odf‘lf“éi H fe?n%ﬁt?é?ﬂbooﬁﬂ r‘Ftchf 'tHleﬁ{/entﬁﬁtlé biovind F*lﬁ@reh' kllé"chls device,
the TTuid bern IS a conpressed gas

the peter vessel 10 may be any vessel suntable for containing the fluid to be dzspensed
For liquids, this vessel may be any closed container; such as: a jug, drum, carboy,
cylinder, bottle and the like. If the fluid being dispensed is a compressed gas, then the
vessel should be an approved vessel for the storage and transport of gases, typically in
the form of an industrial gas cylinder, although spherical and other forms are possible.

The outer vessel 10 size can range from about 200 mL up to about 600 L., though larger
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vessel should be an approved vessel for the storage
and transport of gases, typically in the formof an
i ndustrial gas cylinder, although spherical and other
forms are possible. The outer vessel 10 size can
range from about 200 ni up to about 600 L, though

| arger -3 vessels m ght be contenplated. The outer
vessel 10 can be nade from any naterlal conpati bl e
with the fluid bejing contained withi

vegBB T, ke FRITERPEIG. SRS voBHRl 10icAp DF IAde i By material

CRhERIIORR trﬁfﬂ?ﬁiﬂ Qé]ﬁi? eoMaihby itAr pde?@ld@ﬁlnlsmdmals serwce the
stai nl ess st eel num. n

inierir B9y e S IPPRIRNGH DFGOBREIE §roon e S,

alﬁrﬁ@ﬂdﬁ] nidk@!, IMUHRY oVERES thSafaigtwif sRict dv@etivednridr hinds.
t hr ough whi ch the purified fluid is dispensed. This

[00¥] ethe Plﬂ@ﬁ@éés@ﬂg hﬁ:spéilgé aa@éwo&mhemobgh whichghepurified fluid is
val ve assenbl such.a valv

HSRRSRSI 18 QUL HERI PIFIPRBYSGEPEDY R  TRK fikaltbly 3. As

sho#SRIFidlire Th@dW%lvdﬁé‘é‘eﬂ{blﬁs iw:nhscte@ eetatiet dotthe inner
nmeans

eagnis Thararatybon Dnaie S aciens Fivap arlBmihia BLaf poans

krbMrGR ESH 506D as BRMSRIRS beRmige gcmd@mg csrrbyarsingctfarewed
conpreSS|on fittin connectli o

CoP AR ag SIS RIS O ALY GG SoRBiasabr S SrepprRGEDs, tat
ars Yenadolvnan thengt.i beférﬁbl smalvamg abdenisy Bdurthee sembs 1k function of

Th I nb f
sl Ingeouler oae . 1T ve!\ge eforty § Alsb el el ig provide a
sefcb@d\‘frlﬂ a5 Pt bebasdsebatie fhv g-msaf ngtigtur fof diegerising plirified fluid

f f o d
ok ) e Yol e o8
bly h st
(oG} uafrieé%na%yeggéuﬁapaeser?m g8 p R AR YRR S aptes
adidtent ﬁit tﬁ@ls'glv@fasﬁfrgb@fa th fb@e@h?ﬁls r;pltegséb ofcanylrai the otbeli pﬁurﬂ':caﬂon
artic i S

medie T eiRs T RrdE i il pE Ay Wip BRL AU L Most
préfieeaniy) tthit ploesusteiembntakesithafammdf ar@dgemdtradztabaqm ((zlterlcl.lei welded
or gy b iactltie P L Tl Tansef B Lo By ks wool,
mérabtanene similas finedray ddvidetvesti k!r@mentheeért/vel | known in the

art. [0019] The inner vessel 9 contains a purification

[oorEi aTt® innet vessbicd cordding apuititidasion meglier 6 insthe derpoefipasicles,
o RN A A T B, 30 sp e for, o o e
urﬂeemed hgerfts of ihpwatiesirorednd fiid bentarmednri the 1m9rlorh:é tmjo@er vessel
et s o B R el g R ekt b
Preieeatnlnrtbe innes sedsed issfulyutdnjaineminghe érderian of t’f@ quigreveiseel 10 and
shgxe é%gm%ﬁ'\eéutl\é?is%is Jr%e?(}gssel g contains one or more of the following
purification media: adsorbents (e.g. zeolites, carbons, aluminas, aluminosililcates, silica
gels, magnésias, fluorisil, cross-linked microporous polymers, magnesium sulfate),
getters (e.g. supported metals such as lithium on carbon, barium on carbon, copper on
alumina, water getters, i.e., dessicants, such as magnesium chloride on carbon,
magnesium chloride on alumina, magnesium bromide on carbon), catalysts (e.g. nickel
on alumina, paliadium on carbon) or filters (e.g. porous poiypropyiene, porous
poly(tetrafluorethylene), stainless steel mesh, sintered nickel, sintered stainless stesl,
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share a common outlet 4. This inner vessel 9 contains

one or nore of the followng purification nedia:

adsorbents (e.g. zeolites, carbons, alum nas,
alumnosililcates, silica gels, magnesias, fluorisil,
cross-1linked m croporous polynmers, magnesi um sul fate),
getters (e.qg. supported netals such as lithiumon

carbon, barium on carbon, copper on 30, alum na, water

pgreus afsmina). €This dledisi maynbe capahisholdsadvegaetd Qjmn@lﬁwfﬂ’qwgteractmg,

re%?gﬁg?%ﬁ for catg&%fﬁﬁ%é’ H%{JHWFEHS tR (J'f’ [he%#:d"‘b% fh'ﬁﬁ%‘ gxiséome form

ofaiamamuanmrl ulnadnuynm the higin pumy fligidl irf thetmmﬁca(tl@n gneq@ﬁ) mgdficularly at
hngﬁ ﬁ%fsg sl o?{bglgpa ?égh%sm&?(%é’t{rﬁ s@éi{(é‘:ﬂvﬁé#ﬂe% -assembly is

ere Sintere
clesed inl eesen-disperse mdd@b:rrdusmaemsﬁd) This nmedi a may be
capabl e of inadvertently or undesirably interacting,
[002E}t The inmiet egsel ea:aalayteaatgarteheieﬁb%thﬁbl@@pﬂtamedoﬁltwrh@e interior

ofglbg R ngur | %{pl qhu'{ﬁﬁllﬁqﬁﬂ&ﬁ U&S{Foﬁ ?Qﬁ?% o4 3?1 1 m%&%é‘ﬁ‘cﬂ@éﬂ valve, is

sipuated beterbbo thenfbdd aontpatstqf thel laﬂerlyr ththe hutghvegasebmjatetblswlet 1210

thgié@#&egs?é'f% tégt C}:} g\%}gg 0 néiggacﬁ%erﬁ EBCCQ cgs:‘] @%BW déf I?Iﬁd"f%rﬁ %he inner
vassbkd ba@smﬁi the i8R ofmaeowtammssele@s ehd prayigles substantially less
BBk b GORIBAERY Sy 4 7 ARl yio¥iom e
intemiot bf teioutgraesss! 40cnddhe inabregsspld. HiEtl'& arecmany syghiyid flow

c}i'gr%i {Jé\%‘%éjs ‘F‘P\%I?Fﬁci\/ér?[n thg?iﬁt 108 SlcbMpiidhin Sgtﬁﬁzg‘ﬂ&\ﬁrect‘i‘f%‘éﬁ@ﬁ these

e inner-ves
depiaesare ften comfrentyl krewy asseheckevalves fl ow of fluid from
the inner 10 vessel 9 back into the interior of the
[0621%r Onest e sipleshtypes olchesk valuessisahe flanney typegievice 13 as
dt{pﬁ&é& E?ﬁ&{?&tﬁfﬁﬂ ,nqﬂ@ﬁ’lfes LNeahd PI \Erh%;ﬁftﬁé‘ﬁoﬂ Lr{ tﬁ%tdlr@&ld?f of outiet 4

Spéensi ng interio
(frofn thiednietioreof the suter vassehmitftr@@hu the émeg vesse| 9 o Oqti%ﬂbdlspiaces a

fle"iﬁﬁ: %%\r/\vmﬁyﬁﬁmttha'ﬂgldf or vy |IB+\'IF§%}6|V\QS%CQ%T b treverse flow is

art hi ng suc
blpaked wharethp diap obhewes ad@bioe&%tharp@seﬁqe@ﬁyér@mﬂﬁﬁ ilow@@ﬁﬁuse

ca%?e& ﬁz I%Lsglﬁ'é of I EQQ%%]onQ’TEe@fortbg}?nséxf@hél%rcé Y&8Sgravity or

alves I's the apper type device
olaiieiek ed schematically in Figures 2 A and B, where the
flowin the direction of outlet 4 (fromthe interior
{0822} hethsnpeparatusSenclippingrasLfHd flpw cpﬁfr@ deyigg incfudg & gpring-

1oé7c%,td &Spp‘& aeigd! ﬁl@@ﬁa Bshdiex P%&t—f@pﬁa&l@%ym@é Qﬂﬁérél% spring 15

[ uid passageway | ow ng ow t o occur but reve

seatsOpr@petHH(ﬂg@wt aﬁéﬁt *tﬁwtérefferawgéwm'b%uf%%ﬂf%wge > diffgrence s
prESs i 30 §¥Rrald Qifididrtistcé bRmdssHes B %rmm@ é@)ﬁng hﬁce and aliow

pressure of the reverse flowitself, by a %
it ﬁo(pa;@sgelgc@ ayawifpihg peat and permlt flow. Such a devnce not only 1ases

flow in one direction, but can provide that the pressure of the fluid downstream of such a
poppet check valve is always a certain amount lower than the upstream pressure.

[0623] The force applied on the spring of a poppet type check valve can be adjusted to
open only when a pre-determinad pressure difference exists between the outer vessel
and the inner vessel. This opening or ‘cracking’ pressure can preferably be set between
about 0.33 psig to about 1450 psig (0.023 — 100 bar) with the most preferred range
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elasticity). [0022] Qther apparatus functioning as a
fluid flow control device include a spring- | oaded
poppet device. Figure 3 shows a poppet-type check
val ve, where a spring 15 seats a poppet 14 against a
seat 16 preventing flow until sufficient pressure
difference is 25 present to generate sufficient force
on the poppet to overcone the spring force and @HOW

betwedro1 48 psigsaridatiscosigwdy fr18rarh é’@@‘éﬁh RREE is&BH
hygﬁc %%H%emecc?p ?uﬂw{grﬁgééﬁﬁeﬁig?%ﬁce id @Uallﬁ}g]@ﬁ%r thanehé pfgssure

prOV| essure
diftbownes uredemwhichstbe poppetsesasds itseifisuehagiapice; \glil gp%{g dhat the

pr%:%@%%innt?ﬁ%ﬁeés%%r i&%&%ﬂo&v@ﬁﬁéﬂ% ;ﬁ'@%&é esidlciter vessel by a

or ce app ring
netpip éixedhambuntal Thereane devettpoisnia b@@ﬁf't%@ tBE@rEPa@EEVB%en
a pre-determ ned pressure difference exists between
the lmﬂaﬂﬂuideﬂmmryamdomhﬁ withrthe pudyisgimedihi's openi ng

' t bet
oboufediess WeoBbeS it B SN R BIRAKIBT:°] o0 hary
ﬁgh_dvh# rﬂiﬁssteiel%ﬁ %S&ﬁldnwgmepﬁrlfqmmaf 45 IOISI g and

ual ly sone

hym%ﬁé@?%“'(ﬁ\tﬂ&e h@ﬁ% %Ifgﬁ?ﬁﬁe B %‘i’r#\egéence is

ug Ua%éé(%rgﬁﬁéﬁa%bnto'ﬂ% dcieated Qﬁﬁwr@ :ntdltfié evencessehtiand
reseals itsel fé"] ch a devi ?8 WI [

oppet
ens ﬁ@dmdﬂlke!ﬁ@od oF dausfacion Qf iy RdINS) 48R
al ways | ower than the pressure of the out er vessel by
a 5 nearly fixed ampunt. There ar eral

{Owiethgeglaﬁtpqm, 3 squﬁlgq{ge ethe-case p|fIH|ddE r@él ts%red under
its don ﬁ%ﬁoﬁﬁ?ég’hﬁép ggé{;ﬁgﬁq{éﬁgéd@a??t?@ldﬁ %xﬁecé?d%dmmmkéd with Ilqwd at
cast NGB SHTGLRRRAIOHIH A PHET VRREPY U ry gk pressure
refliA% P‘Bg?rcgﬁiﬁie 0)‘ hias phembls td endieé tHaesretlid darpordhexisian the gas

puri Easi er |nstalat|on f the ac d
ohpge MiEyhe et §essR So Ak PGS TR PP sl fiters and

éﬁb}‘s%;?éi%%@éh ﬂan&J@ﬁe%ﬁwPéibeztﬁfgaéipuasb fluidg bevausa ef reduced mass
vesse 0024]

AN A R e R G S Ry
Ilq\ﬁi@@%e Béﬁzﬁﬁé‘ bﬁdegi}r&@ing B8edin Yi%ﬁeﬁlby &smmam dlerwcpre othich does not

ocsu Wogh B SAE MEthiiEl R eRe TS oBaR et ViR

OIS BT TS O 4 o e
imh{tRii&8s beﬁb@é?ﬁth\éﬂnﬁr’mr ﬂeéé@#g iand etie vahasadsetbiy\aityprevent back

co%yarnl'ufngt?(?r} (I:‘fotrrw]e r;;Ernchatxon medla 7 ggr?n%r L?seentifs a crtnéclktv%[@ At sufficient

cracking pressure were used, then a check valve is effectively present on both ends of
the inner vessel 9, thus the media 7 would be protected from fluid ingress during

handling and assembly.

[0026] Referring to Figure 1, in normal operation the fluid is contained within the
interior of the outer vessel 10. Examples of fluids that can be stored in the outer vessel
10 include; carbon monoxide, nitric oxide, silane, arsine, diborane, phosphine,
dichlorosilane, trichiorosiiane and many others. These fluids are charged into the outer
vesse! 10 by using the separate fill path 5. For initial shipping and storage, it is possible
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getters operate nuch nore effectively with gas-phase
fluids because of reduced nmass transport |imtations
correlated to the | ower viscosity in that phase.
Furthernore, some 20 |iquids are capable of degrading
certain nedia by dissolution or erosion, which does
not occur when the sane material is contacted with

tolkPoR R RNPLYSRELY Piessuize Wi otieok Hiapby et dlftinggean e
odl! f?@ﬁovéd&‘%réﬂ 8bds MstlcoREuté Beeiotdtious wepaRy. Bxanples ¢ such

ve assenb Preven 8 ack C?:ont am natl{gg'n of tﬂ d
fltmﬁmpiueghﬁw Yerapn 1o rftrororgetfare and nifoge Hrouek) agther cou
bé/\%ﬁ\bsuéhéd‘ | Bé@ike 3PtrRrghelk faven ¢©§N\fe@n\mé Bnesekset hamd the

RN LS N Pt T —.

cdﬁ!é?ﬁiﬁﬁieecﬁe fnhi@recfnkaehéb hABE B&t8r MeseNtD. Mathdh,ibyerandng that the
assenb 0026%&Ref errin

prawapf Ibore b g atamed i ed R rich ot a TrR D te pressure
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could be envisioned. Because of the check valve 11

[obzd]\eChAcd this iniaEliow &mbu&e@,ﬂdem bemé of hieetesived plocesefiuid will
ut er .
alwwé?? be gﬁf’ﬂs’sgdtt% %Ongﬁlpgtgzm pedia %h{]%rhgﬁésﬁ {nﬁ‘é’oﬁnu‘ég' the media 7 of

the airienivassd! Brwill b@rn‘p tHechiuio esd dbliveD it td-tinetuser thrauyohehs yaiveg

t h
b E b e rBR SRR of el Bpbef g 67 BB Efle tubBibr vaive
3 oty Blbokmig fi@wsbmewbb&ar dovestreamd theyoutist conregtion Aethe fluid may
k
o REIR R G EOREES Yi pfg] Bia s tose
contdrointuhte biuiid ep overstieé, iomighbObedesiteabledovept 2 amal e@wouat Qf fluid to
< e S0 bolle ARG RBle L5, Bobiscier sh oy
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contained in the inner vessel 9. If the pressure, and hence the densrty of the fluid in the
inner vessel 9 is reduced by use of the check valve 8, then the amount of fluid wasted

can be significantly reduced.

[0028] Since there is no flow or diffusion of the fluid between the inner vessel 9 back
into the interior of the outer vessel 10, the contaminants generated by prolonged
exposure of the process fluid to the purification media 7 will not become mixed with the
bulk of the fluid contained in the interior of the outer vessel 10. This fact makes it
possible to get high purity fiuid delivered from such a system, since the impurities
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or DI SS connection), then the check valve 11 situated
bet ween the outer 10 and inner 15 vessel 9 will open
and allow the fluid to pass through the purification
media 7. [0028] Once this initial flowis conducted,
then sonme of the desired process fluid will always be
exposed to .the purlflcatlon nedla 7. As Iong as flow.

continues, the ned ner._ves
aoparateq by RepeLes I R puiiisatonimacts B4 wEERBCIo BBl removed
byitA8 s&ﬁ‘x’e‘fﬁed@% %&bédhfnﬁmg\ﬁﬂ @it Becdrhspsitof ot bacl‘hhgﬁy@el s

st opped, either shutti n% e.cust oner valy, !aj%cf)s ossbl ;
COBSﬁrwn@fem ﬁ@dhﬂ*@\'ﬂﬁ swaniesy & M)HE’%'P Be" e sl i€ 10

u?é’@ﬂﬁscéérﬁé‘mﬂwatlbﬁ 8uf 6th@| wﬁéb’veééégg By ﬁ@Mﬂg ¢leshifiuid from the interior
contam nants fromthe exposure to, E‘ﬁ”@l cati.on

of thaipatonvesss! 1 heThis apBHEMR waﬁ?%vsaaﬁnlt ya e tellygy ¢fa
putigd ﬁu@ Qhé}% hbﬁﬁ@sﬁén‘hﬁllﬁ’@&ra@ecﬁ&?ﬂéﬂpo%@uﬁ theofeattivel glirifieation

a waste handling system before re- startlngflowtothe
m%ﬁ\@ﬁlﬁ@&%ﬂ%‘é&@“ﬂﬁ'@ﬂe&wsg%tem has not- been fI ovv| ng
for an extended period of ting.

a t of
[0R& A irines apeansEosa g @raskmt Fv e R du et ey e phéck vaive 11
préirits ﬂ"%qgﬁarét@r #?@fnsiebwﬁhbmegg@aéremuéﬁwgatshemmm wsyel 10
e

cont ai n i nner vess
belp 3 SoftRB RIBHRIS. yie&errwrrﬁéi by fﬁﬁ&fﬁ%ﬂ@rpéeswﬁ% Qi thg gk’ '}’3"9 .
THeSarh6EH ©E Gad¥r 18 réthaihing S iRCHUteB)eESal8 0 4t lﬂrﬂm ptéseure is referred to
amount of fluid wasted gﬁn be si g?m fic ntI etﬁ St%r vessel 10
as[the Segel'silm 68rtaiR£REes & iHBdantRgegHs iprte ges inifies
anE'th@v@ﬂttM%ﬁFh tieoyp2RE Valve 23iord tiasdit fIBi@ dhatge This is especially

g e iaased gy s T S et BESFHIRE! e pcreases
exP@néd’t%tlgf’ Ht pﬁe‘sﬁﬁb‘s ?FISFBEHE gﬁfg’%z’:/pgéésmbf the @@Btmc??aeemuammesorptaon
of {qm@rg@p@rrpr@gggg |coqt@quq19§ (wateq) ?r,qgktgg wﬂgnorwajlg og he c{u&er vessel

100 Qilthfc’ah?ﬁ tiiitig 7 ihdhélirfet vasdersl niay @@ abicto ramaye thesse impurities,
si nce

uri.ties ener at e to
exafawrﬁt%sﬂﬁam briarevets v ﬂ@ﬁqqum%gﬁﬁé vl '%/9?“ the inner
veéﬁT@V erhis BYart élﬁlafiﬂ:@@ §TREH me7outé3)ve§§mf1 Dmr[lnglealli)l be;tsﬁtbharged with
ositon or |eac e tamn nto the
02 G X BB PSHOBS FaGRUPtRU O P Ao pane pLg b gocta 7in
thd fnnleP vEs2epo ) Rqliked.pur ge this contam nation out of the
i nner vessel 9 by flowing fresh fluid fromthe

[omawlt]erAs)ﬁeé@naéd ‘ab@«ep thieemeuiassialthd PineMésselppauldbas zsolite,
siRie: Geibnas onPrrgbeetBovin; rav el bna e il
putiticdtion. ﬂ%(ﬁcltlv&tlopunayf incalvé pargingewitaar? insdrgasi(NadAniHenhete) at
oG R el B DB A I e
preferably at an elevated temperature. One advantage of the present inventive design is
that the check valve 8 on the inner vessel 8 allows the isolation of the purification media
7 between the check valve 8 and the customer valve 3. This protects the activated
purification media 7 from exposure to air or other potentially de-activating environments
after activation and prior to assembly with the outer vessel 10. It also protects the
gnvironment from exposure to potentially harmful gases due to desorption during
equipment decommissioning or disassembly.
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. prevents the operator from depleting the gas or
liquefied gas in the outer vessel 10 10 bel ow a
certain pressure, determ ned by the cracking pressure
of the check valve 11. The anmount of gas or fluid
remaining in the outer vessel 10 at this pressure is

referred to as the "heel'. In certain cases, it is
‘advant ageous to | eave the heel in the outer vessel 10
and reane it through t he & Tvalve 2 before the

next fluid char IS es eclally true

[q03ahef\. ERE @@lggs §f@ehtug§ w'thep Eoxingp di wwg%i X ZAG I {C-75" x
2@’5 Wltﬁﬁlﬂrﬂgbloﬂsedcﬁ @heapagudifer @¥0ippeMbh ahé ¥n@ivith raq:&ﬁ&us&ﬁamless
l ow th or pressure of the desjred gas d
SRR B R et RS BRI Pt M Rred e s AP 16 e shown in
FI?M@ £rrné MH@ v‘&rébeﬂlieﬂtvﬁﬂ”n' é}}i rd)@hét%lyofﬂ g BﬁSNHio@culaesléeé adsorbent
Al t houg he nedi a i nner vessel

Ihgsict the SPBNBEEOT nAcsainIeps Fitel Satorod i eas s Placed in fhe bottor
of@Ké w&bxbréwm tHe%d%Jo?oéMt frbml dsBhing. h‘?hé bd‘)tﬁinh Bﬁth@ftuﬁdiﬁas then

purl ier nedia 7 in the inner vessel:

conmesieddn e, 155psig BOMKEl faeking pressiwie Cfecmlve ?Y?é%l? ?@”b%wage‘ock
(rﬁcﬁfe‘? é@t©ﬁ§4Wstkz%@:19 awitRihe ﬁdw dire%tuén@ arrbwrps@mt:hgftmaeds the
eneration or rep | acement of he. purl % %m\g% h K val
adS@ anidiliedyibe- J@@é@e was glaced i %fb%ven[aé'é'é § In e check valve
wé’ﬁ&ﬁédﬁé@% alkpy ﬁitrothﬁ ghBgbarcd. The Hﬁﬁmrdsmfwa@ﬂmd tArough the

b o o e s A S o e v v

tuBd Wak! rretatédm -200h€ f@ﬁ‘i 6 Ma&fsorrhmurdgen Abwavaauhen figned &t and the
an I ner

w@r%agc!asedmwaty@@ plug rvaﬁfﬁ é?ﬁ?'@g'yd‘fangh%{tﬁ"ﬁﬁf"lﬁ‘ﬁa%ﬁ from the
nn{r@g’&ﬁé&{r@é 86% Wr@aded%@{eﬁhﬂb|s¥ee?%orﬁ|breeé.@\/@s€lﬂdmder to serve as the
enper at ur dva e o0 e
Ol e5gEh &S © "8 o AvarBupaas RRcate R iES vali8 qutietand
th8 cablofws ahl %ylp@@E aé!h@@wae cb;h;ﬂeﬂu r(l)tﬁcteCttae Icgii‘ndeedncaad%rbent media
val ve st 0
wer RIS TGRS G e $68 FORiErEal VAR WS Ct TR hLaiovtes Syingisy wes

filed RO aWressiufe 8 35.9 bap{s6/psigy withthiellrh Yhrdeghatheibypassnaalve.
environnents 30 after activation and prior to assenbly

with the outer vessel 10. It also protects the
envi ronnent from exposure to potentially harnful gases

Paltirmiance ssr gt CamdduFionyExagplepment decommi ssi oni ng or
di sassenbly. -8 Exanple 1: [0032] A 316L stainless

[0633Je! The bglindet prepapxidionmBExemplintenss cotsredted tx a3@o-stage regulator

(0..75" 20" ith fitti ‘
il bfelaess o e elots 1a1owe o7 B 37T B 180 ohtier Fange 116
sifrh}.t Eine hellunt vas flomsd toongcthedusiomer valee povariods Jlawvates between
1 an(f’ %‘%'p\(n OEertupce catliy Pfe ﬁg\?[v\@s Qopped and pressure readings were taken

through the customer and bypass valve by the procedure described below:

Step 1: Open customer valve;

Step 2: Set mass flow controller to desired flow rate;
Step 3. Open regulator valve;

Step 4: Flow He for 1-10 minutes;

Step 5: Close regulator valve to zero flow;



5 Figure 1. The tube was filled with approximately 70
g of 3A nol ecul ar sieve adsorbent through the open
bottom A stainless steel sintered disc insert was
placed in the bottom of the tube to prevent the
adsorbent from escapi ng. The bottom of the tube was
then connected to a 15 psig nom nal cracking pressure
check val ve avai bl e from Swagel ock (nodel
Sep-Eiferonbpess®el 1) with the flow direction arrow
It .he 10 adsorbent-filled tube. The
S&%b@td\@ I\gggegéll% an oven and the inlet of the check
Stepl&1 die preegd€hed to a dry nitrogen gas source. The
A %&3@ I owed through the checkvalve, into
S%P?c@cﬁgu fsg\@rréllvécul ar sieve, and out the custoner
Steal W= Repestdramsteptdibe was heated at 200 C for 16
hours. The nitrogen flow was then turned off and the

customer valve closed. The tube plus val ve assenbly
[0A34] t Aeshaivs dofigats Gdor the 24 tsAEPiEs takar Hifelvesran RESHNE

dﬁf@rre%ﬁgl%h}vﬁélpth% bf}/éaés %I@&%n&ﬁ%%ﬁ%‘# VEIRS Wa¥ i, avd@dr-g £ 0.16 bar-

serve as t I vesse as shown in @?ure .
g VEcB erigwa 3ppisigl e Fudhermese, hesgresaire diftaientisd digmet C@éﬁ@e

mgg?sﬁrgggr vgﬁ% 2BY%olA e°1'|o\ﬁa|'l"f'§°?te\§ﬁ¥e%f18@ﬁﬁ?ﬁwe sRempiyRformed as

adsor were sufficiently
emataqiam@r typical oparatinaeondifione, Witsna sigaiiears Aict Hﬁepféﬁwﬁ)

G g g eeeE e o 2 (51
[Oﬁﬁf:]f O‘W@E%%eﬁﬂﬁ%elﬂﬁn %'b@gﬁ Ext"_fbﬂm\ﬁﬁ 383dr8 tda phAREAL

prepared from was connected t
erabcmmegt, Sytthedgliseapsrof the wrﬁsmtgn\teahorpﬁwb% ascertained from the
ct% q&;i foll owed by an MKS mass flow controller

range 8 slpm. The heliumwas flowed through the
customer valve at various flow rates between 25 1 and
18 sl pm Periodically, the flow was stopped and
pressure readi ngs were taken through the custoner and
bypass val ve by the procedure described below. Step 1:
Open custoner valve; Step 2: Set nmamss flow controller
to desired flowrate; 30 Step 3. Open regul ator

val ve; Step 4: Flow He for 1-10 m nutes; Step 5: Cose
regul ator valve to zero flow, -9 Step 6: Record
pressure;
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Step 7: Open bypass valve; Step 8: Record pressure;

Step 9: Cose bypass valve; 5 Step 10: Repeat from

step 2. [0034] As shown in Figure 4, for the 24

sanpl es taken, the average pressure differential

bet ween the bypass val ve and the custoner valve was

1.07 bar-g t 0.16 Bar- g (15.5 psig 2.3 psig).
Furthernore, the pressure d¢[%®§nti al did not change

10 measurably over a 24 hou od. This test

verified that the assenbly perforned as expected

under. tyEpparatopor gbntamingoard! dismemsingwa hiph pority fluid comprising an
significant fluid (or pressure). . .sea r e
ofahursseeblathcbr=inafiatlt; naRBBAT BulTf™ Ifiiar an ovter
advasideebnits tHe duasr vesubititr disspsthgttbe ighgutitydlidi valve assembly
e dinent, but.the full scope of th r .
carplene g oHd Pignaeridius fF R Ftng RePEe8hhaugn e gutiet an
ing@ﬂ Vensel atléhs@b_édti;}l@itaateé\ﬁn ?Fn_ﬂmatvessd’l and comtrainiviting witdl the outlet

spensi n I, urit. ui, onpr.isi n )

arLGAEnS e hud v Bmuataren i B8RO 5 e Yoy e
purifigbtion meaiafccj;:ntmre%d Within #1e inuédh\eeselaﬁmﬁmgetﬂle}higﬁpurhge fluid of
out er .vesse or_dj spensi ng t | UL o h : ;
urlas e EGRBRRRT I Ciaan Bog Rob Bl RuEr W Ardyet b ity fuic
frdrh flioekirfg feorn e inaér vdseelautties inteeios of the lueEnghsgahe out | et ;

an inner vessel at least partly situated in the outer
vessgl ThadppamtusnfGlaimny havind atsheoratfuidtiow aontral devipe between

oA BT L T
t H . . . - . . . . " .
1 SSEE BB AP IBNte told dres

vedlevi ce which prevents high purity fluid 10 from

flowng fromthe inner vessel to the interior of the
out e#. The apparals ofiHaimpphaving s separatedilinath ifdiie valve assembly

BB I B 530 g SR ROEMER i et .
wher oi A _ : .
o8 S g, PRV Ry gtier vt ro
thgeplietate fill path in the valve assenbly

8. The apparatus of Claim 1 wherein the fluid flow control device is a spring
biased poppet check valve.

7. The apparatus of Claim 1 wherein the outer vessel contains a high purity fiuid
capable of interacting with the purification media to create contaminants.

8. The apparatus of Claim 1 wherein the outer vessel contains a fill of a high
purity fiuid selected from the group consisting of: carbon monoxide, nifric oxide, silane,
arsine, diborane, phosphine, dichlorosilane, trichlorosilane and mixtures thereot.

9. The apparatus of Claim 1 wherein the purification media is selected from the
group consisting of: zeolites, carbons, aluminas, aluminosililcates, silica gels,
magnesias, fluorisil, cross-linked microporous polymers, magnesium sulfate, lithium on
carbon, barium on carbon, copper on alumina, magnesium chloride on carbon,
magnesium chioride on alumina, magnesium bromide on carbon, nickel on aiumina,
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whi ch separate fill path has a valve for controlling
fluid flow through the separate fill path. 5. The
apparatus of Claim1 having a porous elenent in the

i nner vessel near the outlet. 6. The apparatus of
Caim1l wherein the fluid flow control device is a
spring 20 biased poppet check valve. 7. The apparatus

of daim1l wherein the outer vessel F&‘re]{ ag] ns_a Ihieqrg,[a. |
pajadium,or FaIPEN RASPHENAVRIPPYIFS PREQUS RYHPIATRNYIens, Siainiess
stehddnC 8ihte?Bd ARKbIasihréd Siainfoss @fdle PoPrUBtiumiBa ahdenixtures

apparatus of Claim 1 wherein the outer vessel contains

therepf.|| of a high purity fluid selected fromthe group

consi sting of: carbon nonoxide, nitric oxide i.l an

25 al&i hg}gtmq)gfrcgwnspﬁ@gﬁ@ ed B"ieE?HrSP@EH qugrr%f’?ut& 3 an outer
ve%%é!%‘vfﬁ"g%‘h‘ SARECSHIDIEY b HhRfve! beheding; 9. The appar at us

of Claim1l wherein the purification nedia is sel ected

f { O'Brbhainggslfnoélﬁerc\%?éllﬁﬁabmg ahfihr_ulir%lsééi elsmam'(gb@ perification media

alum nas, alum nosililcates, silica gels,, . nes ,
connegied & the Quigsand aminiel ohiher aags vesse! Jap arfliiciow COntrEY dlevice that
oﬂgpﬂfb%i HIgh Bukith ALRL to lfohtioraR e ioP e, oLk@rvedselan the outiet;

arbon, Copper on alum na, magnesi um chl ori de on

car hgningthEREREe s Hevelthvatdadressurahighipusty fluhihesighithe fluid flow
brom de on carbon, nickel on alumna, 11 palladium

n . !
coptroldgvirsrandIHragl the PYTEIcalign B8EI por ous
pol y(tetrafl uaqrethyl ene, .,stainles st eel Do o .
51 ntRsrBing inaldp’ ot it Soptamipents odalfied AP bl purity fuid by
intaFddlibA AitANEe Puricaties mekilzer eof . 10. A nmethod of
di spensi ng an el evated pressure high purity fluid from

an alisinsing the sRel putigviiung througruthk eutietad theobitedvasgel
val ve, conprising; providing an outer vessel having an

[ nneﬁ.\ra‘gesmletrmgrtﬁ m'lznanrg) \ah%remi the elvated prestiuse high purity fluid is
t to t t| et . t .
oGRBR5F b 44 EpBiet SuetBiBludGh el Bt

[ i gh ' f.luj I . [ L @, e1
the Vot o Pelidki o Bt el B 1155 BBIER of BeioPurdty i
dispenaae fromeathe thrpr esssel & depgratgliiromythé highgurityfsiddispensed after

thfhuitd fil ow 10 control device and through the
U PPYRMS on nedia; purifying the high purity fluid of
contam pan ] ! ' iy fuidi FivltP¥ugh a second
it cPact e R HFe Fadrl e RiarRly g hothe s
fiutchitowh caritrgh devicy dbwostceanh obibg putiticationmestia.of t he out er
vessel .
14. The method of Claim 10 wherein the high purity fluid is selected from the

group consisting of: carbon monoxide, nitric oxide, silane, arsine, diborane, phosphine,
dichlorosilane, trichlorosilane and mixtures thereof.

15. The method of Claim 10 wherein the purification media is selected from the
group consisting of: zeolites, carbons, aluminas, aluminosiliicates, silica gels,
magnesias, fluorisil, cross-linked microporous polymers, magnesium suifate, lithium on
carbon, barium on carbon, copper on alumina, magnesium chioride on carbon,
magnesium chioride on alumina, magnesium bromide on carbon, nickel on alumina, -
palladium on carbon, porous polypropylene, porous poly(tetrafluorethylene, stainless
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11. The' method of C aim 10 wherein the el evated
pressure high purity fluid is 15 lowered in pressure
as it passes through the fluid flow control device.
12. The method of Caim10 wherein the first portion
of the high purity fluid dispensed fromthe inner
vessel is separated fromthe high purity fluid
di spensed after the first portion. 13. The nethod of
st@blanest, Ginidred miaket, bimidred htapnedstsjed]) paraus algming andonghras
el nd 20 fluid flow control device downstream of the
%J%’flcatlon medi a. 14. The nethod of C aim 10 wherein
nhiBosttb@Bupurity fluid is selected fromthe group
consi sting of: carbon nonoxide, nitric oxide, silane,
arsi ne, diborane, phosphine, dichlorosilane,
trichlorosilane and m xtures thereof. 15. The nethod
of Claim10 wherein the purification nmedia is sel ected
fromthe 25 group consisting of: zeolites, carbons,

alum nas, alumnosililcates, silica gels, nmagnesias,
fluorisil, cross-linked m croporous polyners,
magnesi um sul fate, lithiumon carbon, barium on

carbon, copper on alum na, nagnesi um chl oride on
carbon, magnesium chloride on alum na, magnesi um
brom de on carbon, nickel on alum na, palladiumon
carbon, porous pol ypropyl ene, porous

poly(tetrafl uorethyl ene, stainless -12 steel nesh,
sintered nickel, sintered stainless steel, porous
alum na and m xtures thereof. N Wcnos\\06618 USA -13
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