Purge box for fluorine supply The present invention which clains
benefit to European patent application N 10168436.3 filed July 5th, 2010

t he whol ewoant2mti19ef which is incorporated herein for alPcTmree@oesen7pert ai ns
to purge systens, and nore particularly to a purge systemthat can prevent
hazar dous el enents including gas | eakage around 5speci al gas supply
facilities used in a cutting-edge industty such as seniconductors,
photovoltaic and liquid crystal display (LCD) devices. Managi ng speci al
gases, which are one of the nobst essential reactive chemcals in

sem conduct or, photovol tai ¢ andutgbdxdot Onom supplyext renel y i nportant. In
this regard, diverse gas cabinets and gas supply facilities are used.
10Most of the special gases are extrenely hazardous due to corrosive
behavior, toxicity, flammability and ignitability. As such, they nust be

handl ed with extrene care. Conventional gas supply facilities adopt
si npl e exhaust systens in.a way tha he cylinder and the entire panel are
pl aced in one cabﬁ\%??esm G wgic Pﬁ?&‘f‘g? 1t iy Fpropgi padent appligtie_d i nt o
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toxicity, flammability and ignitability. As such, they must be handled with
extreme care.
Conventional gas supply facilities adopt simple exhaust systems in a way
that the cylinder and the entire panel are placed in one cabinet. By doing so,
15  external air can be introduced into the whole system and the pressure may then
be reduced to emit gases through an exhaust duct. Specifically, gases, which are
highly reactive, explosive and spontaneously combustive, can cause damage,
explosion and fire as a result of gas leakage. Further, such gases can lead to a
significant loss of time and money as facility stop and restart are unavoidable. In
20  addition, since they are built in one cabinet, they cannot completely eliminate
hazardous elements in substantially hazardous locations.
Short description of the drawings
Fig. 1 is a schematic view of a purge box configuration constructed
according to the present invention.
25 Fig. 2 is a detailed view of the purge box according to the present
invention.
Fig. 3 is a schematic view of a purge system constructed according to the
present invention.
Fig. 4 is a schematic view of a casing for the purge box according to the

30  present invention.



2 - Description of the invention The purpose of this invention,
especially of the purge box of the present invention, is to shut off the

j oi nt betwoeni2z0gews pi pe and a cylinder from external/ arbirareolaiosto7eéhi ch is
a maj or cause of contam nation, conbustion and 5fire due to | eakage of
speci al gases used for senlconductors The present invention seeks to
provi de a separate safety connecting box2that purges and exhausts inert
gases (Ar or N2 etc). To achi eve the above, the purge box according to
the present invention conprises : a pipe for supplying a purge gas ; a pipe
for venting tResqinigs o invenpgml ves connected to the pipes for suppl yi ng

and venting the pqtﬁaﬁu@as% ofthfgllﬁeﬁu&hre@p&limmf@ﬁb Rirpeso Bpﬂﬁb Pr&emt ai ner
containing a reactive ch Sy steqL pass through and are

connected to {HENRIL Feor &tqac?tth?larﬁ?twee%aaSapleedgli YO IO ng the pi pes,
val ves and i nbﬁbﬁlal/a-rhbleﬁﬁiﬁ @hie 1shhﬂajgra@uk@@ﬂ<@gemdﬁﬁtﬁﬁ1§ eémbstion aMgl | i n

this purg . 15Th box,, which i | ustrated in Figs., 1 and 2, is
2 ool usad ¢ 5t 6 rBreSgati ibata eSS 2hearSinca 1 dor ne
to the atnnsphawmmnFMxkﬁquomﬂtas@mmncaﬁabemhmm$mgbomﬂmhpmga$mubas to

dilute the reégﬁﬁsgjﬁgt%ﬁe§Q%T?@%etghls is particularly inportant when
Yo

working with urrty in order to avoid F2 burns in the
gas supply syst emlo2guptcthe apve, eﬂ%‘ﬁgﬂboé‘cﬁctﬁ@fdtq@éoﬁéﬂIPf?Sﬁ‘@flﬁY§@l%y neans of
a bundl e of h@d)ﬂlﬁr\l\éebod'pﬂ% foﬁb&%lﬁ 'gﬁ§r§p1p@f&veﬁﬁﬂ§ﬁie%[r§e @k ;el ongat ed
cyllndr|c§i onet%%> CO r sin F s m Xt ur es contaJP F2. A
bundl e trd I eraRXFi ChnFdedud the g % SPH? lﬁlﬁé‘ 8?‘? t568]flrg|§§a§a]§1%?’ F2 gas
cont ai ni ng nlﬂﬁum§5whﬁh@q&sﬁbbedcmnmn@ﬂﬁhmaﬁn@mahcﬁaiﬁmhnaﬂphdaat|on VO
2010/ 046428. Th% %&J (fﬁgc%?%@%d¥ ﬁm q;al g €848 0- Si X
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bundl es, and Pt |nc SEeveral con of them
for the st orag@mg‘sumuodlnﬁzhecmmsawdwwgamhmlmr él“sh.e SEa:sohOf)thlmgra@lealsag@onnect ed

via a bundle H&EMﬁrm ?%Qﬂquggﬁm¥@%3§ is connected to a main pipe which is

connected with a trailer valve trailer valve is connected with a pipe

for delivery of tHBe prorgebox wiyehis Husraicdipiiessy spdh iSwieel usebtomosh st or ed

in the bundl erdléaatd @frhat&d&hm%@&s @@rmé slteﬁlleﬁtaﬂﬂwr\/@rtadhe dthRsseen t bundl e
trailer nust S@§Ub i.tuted

ndl r val ve
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gas supply SY3tRMo avoid F, burns in the gas supply system.

20 Often, F, is supplied to the point of use by means of a bundle of hollow
bodies, such as containers, e.g. containers of elongated cylindrical geometry,
comprising the F, or gas mixtures containing F,. A bundle trailer which is well
suited for the delivery of F, gas or F, gas containing mixtures is described in
international patent application WO 2010/046428. The bundle trailer often

25 includes several bundles, ¢.g. six bundles, and each bundle includes several
containers, ¢.g. 2 to 40 of them, for the storage of F; or F, containing mixtures.
Each bundle is connected via a bundle valve. Each bundle valve is connected to a
main pipe which is connected with a trailer valve. The trailer valve is connected
with a pipe for delivery of the F, to a local gas supply system. When the F,

30  stored in the bundle trailer is almost completely delivered, the spent bundle
trailer must be substituted by a fresh bundle trailer. The trailer valve and the
bundle valves are closed, and the pipes are disconnected.

The purge box can be used at the connection between the bundle and the
local gas supply system.

35 Leakage most likely occurs at the connection between a bundle and the gas

supply system ; this connection is often subjected to frequent attachments and



35Leakage nost likely occurs at the connection between a bundl e and the gas
supply system; this connection is often subjected to frequent attachnents
and 3 -woeredloweats. |f such a | eak occurs, then a ga®PCEEP2€10/061476 |

i mredi ately recogni ze the gas rel ease and send a signal to the bundle val ve
to close the supply and sinul taneously signal the gas cabinet valve to
supply inert gas. Imediately, the gas safety box is flushed with inert gas
to avoi d higher 5concentrations of, for exanple, F2 of 100 % gas, to avoid
ignition of F2. The inert gas and the | eaked gas will go to the PQU (Poi nt
O Use) scrubBepchopenthelf sy alenk agaurs thgh agey monitabiyélt immediaiehn efficiently

deconpose 't he_réc%?ﬂﬁ%jthg s FAsDEnd§8M a signal & tRE BLRIIADAIGE tPcIHRANnSCT Ubber
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purge fl ow of Iinnediatefidshe gdsafea) bex ik drushed Wwitpfileyt 0ok td avedd Bilghsed, so t hat

after 30 conds no F2 wi.ll be rel eas o t he rge.hox.w aps the
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pi pe due to f ﬁﬁﬁﬁn C i I to
contaninationgan .l%g&g%%fg§%&5b?%43%§%g%Egggﬁgﬁ%@bﬁﬁ%$?g§§?$Ve ghenical i's
el ement al f | ue# breuseflnit Hrivelsebletepse perabher syviempihagimclyds atkgling aqusads one of
the inert gasgsiutitiseher abdatciadmdQroxdde dHsbli@9&0bbdr RalRfunetarBi@di Ments, the

casing is generally box-shaped as shown 2Qin Fi.g. 4. In the preferred
erbod et SHRU AR MR DG Bab s (Ao airt it e Bibor  penet rat o
into the casi sgply wilabotlbeyd, snthadifie30,scédnds po Fgevilbbx radeuspd.i ses a det ect or
for monitoring the reactive chem cal.. . casi,ng. ks at |.east. tially
fabricated from sggitlﬁ 58 sted apég%ﬂogg ?ngékhﬁgcﬁhliﬁﬁng%lﬁg{e 304,

al t hough ot hepravente pisedosnd thhzardeuseactidenttfranp ofdumong mreundithcadisbbdiecersed. 25The

present i nventi.qRiherfatft asﬁgiri%fee(ﬁfqu fﬂeguéh_t RYL B B LB chRIRY, wdiidhg - at
| east one container for contai re

ai ning a ctive chemcal and preferably
havi ng a E&Iiﬁ@?k%%ﬁ)%ﬁ%ﬁ@ngmmﬁwdgﬁﬁﬁéQbox as defined above ; a manifold
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conprises a saoitwgber connected to the
In other embodiments, the casing is generally box-shaped as shown
20  in Fig. 4. In the preferred embodiments, the casing is configured so that external
air cannot penetrate into the casing. In another embodiment, the purge box
comprises a detector for monitoring the reactive chemical. The casing is at least
partially fabricated from stainless steel such as those per ASTM A240 Type 304,
although other materials that are inert to fluorine can also be used.
25 The present invention is further directed to a purge system, comprising : at
least one container for containing a reactive chemical and preferably having a
cylindrical shape ; the purge box as defined above ; a manifold panel comprising
pipes and valves for controlling flows of the reactive chemical and purge gases ;
and a detector for monitoring the reactive chemical. In the preferred
30  embodiments, the purge system further comprises a scrubber connected to the
pipe for venting the purge gas and the detector sets off an alarm as soon as a
leakage of the reactive chemical occurs.
In the specific embodiments of the present invention, the purge system
comprises : a casing surrounding the purge box ; at least one container for a

35  reactive chemical ; a manifold panel comprising pipes and valves for controlling



pi pe for venting the purge gas and the detector sets off an alarm as soon
as a | eakage of the reactive chem cal occurs. In the specific enbodi nents
of the prweent2domenti on, the purge system conprises : &CT&PR2019/061076¢ oundi ng
the purge box ; at |east one container for a 35reactive chemcal ; a

mani fol d panel conprising pipes and valves for controlling 4 - flows of
reactive chenical and purge gases ; and-4-detector for monitoring the
reactive chem cal . The present invention is also directed to a use of
t he purge box in special gas supply facilities utilized in a sem conductor,
phot ovol t ai ¢ 8ewb ogtaaetivy 3@9@1 8ad Bpiagases Co)d @ defagfor fpr gronitoring the

m cro- el ect r opgefiaiedlicagyst ens (MEMS) industry, particularly to prevent

hazards caused by_| eaki ng.reactive chem cals and/ or burning.due t
concent r at ed chen‘IL}%lP@.SGn invention tﬁwésopcﬁ@g@attolﬁtmﬂftih%ﬁuﬁgg bRBEN PRCkidt ed to the

uses and appl keaduppRSaditifitd @iledd abov@nicbiductorpsinsdblteicfoptigaldkengalwho has a
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illustrate a”bﬁ%?ﬁd@@%o@enﬁﬁ@d@h@rﬂ@ fpox configuration constructed
i ngh :

according to the present invention. The purge 15box (11) conprises : a pipe
(12) for supply apsaeg éngagon ispopjipéed iethemses apdrippligitionemsaieedgas

val V|eS_ are | gﬁwx@d_mutpt&hs@me & dnhenCRBd Hetg;ac @@gkkﬁ@lyklegét @ﬁ%lﬁmﬁé%ﬁ% oh

suppl yi ng, and venti.n e purge.gas (no wn) ; inlets roug ic

pi pes frglrﬂ a E%lﬁ“t’ét‘if% Ué%%f{)”éﬂ%mgatlppéa%l?% e‘gas and a supply system pass

t hrough and are cBofeediged thoadchemppnyige dovindy caammesdf idedAngplicatdass ng

sur roundi ng three (%ggﬂh%a%b e\i/na.ll ves and inlets. Fig. 3 schematically
odrmen

illustrates an emb of a purge system according to the invention. The
purge box (1) of Fige. bamk2stheimatieailyiilnstiate sreembodimentiaidhepdrgabex (2) on

o e
mani f ol d PPanePox Ghl) §pmprEss pggRs @Qif% IRIDWPE iR PBESC: 2a5i; @Y h) for
venting the purge gas valves are located outside of the casing connected to the
pipes for supplying and venting the purge gas (not shown) ; inlets through which
pipes from a container containing fluorine gas and a supply system pass through
and are connected to the purge box by a joint ; and a casing surrounding the
20 pipes, valves and inlets.

Fig. 3 schematically illustrates an embodiment of a purge system according
to the invention. The purge box (1) of the present invention is set on a bundle
frame (2) on which a plurality of containers (3) containing a chemical is
mounted. The purge box (1) is welded together by two parts for an easier

25  assembly. A manifold panel (4) of the purge system comprises : pipes and
valves for controlling flows of the reactive chemical from the containers and
purge gases ; and a detector for monitoring the reactive chemical. If a reactive
gas is leaked, e.g., when connecting a bundle to the gas supply system, then a
detector will immediately recognize the gas leak and give a signal to the bundle

30  valve to close the supply of the reactive gas, while almost simultaneously, the
purge box is flushed with argon gas to avoid increasing concentrations of, for
example, more than F, 20 % gas, and the consequences thercof. The purge gas
will immediately flush the purge box as soon as F; is detected. The high flow
rate of the purge gas will avoid the increase of F, concentration and prevent a

35  critical concentration for start burning. Besides the dilution effect, there is also a



val ves for controlling flows of the reactive chem cal fromthe containers

and purge gases ; and a detector for nonitoring the reactive chemcal. If a
reacti ve yaxoixokwaked, e.g., when connecting a bundl e POTiHPROIgAS1030IPPI Y
system then a detector will imrediately recognize the gas |eak and give a

signal to the bundle 30 valve to close the supply of the reactive gas,

whil e al npst sinultaneously, the purge bdx is flushed with argon gas to
avoi d increasing concentrations of, for exanple, nore than F2 20 % gas, and
the consequences thereof. The purge gas will imediately flush the purge
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Should the disclosure of any patents, patent applications, and publications
which are incorporated herein by reference conflict with the description of the
present application to the extent that it may render a term unclear, the present

25  description shall take precedence.



6 - CLAIM 1. A purge box, conprising : a pipe for supplying a
purge gas ; a pipe for venting the purge gas ; 5val ves connected to the

pi pes forweupploiryg and venting the purge gas ; inlets PhrEPgNLMICh pipes
froma container containing a reactive chem cal and a supply system pass

t hrough and are connected to the purge box by a joint ; and a casing

surroundi ng the pipes, valves and inlets0- 2. The purge box
according to Claim1l, wherein the reactive chemcal is 10el enenta
fluorine. 3. The purge box according to Claim1l or 2, wherein the
purge gas is at |least one of inert ghdedIMS 4. The purge box
according to Claim3, wherein the purge gas is argon. 5. The

purge box according to Caim3, wherein the purge gas is 15nitrogen.

6. The purge box accarflirfbdxQcamyrigne: of Cains 1 to 5 wherein the casing
is generally box-shaped. 7. The purge box according to any one of
Clains 1 to 5 wh%rein hpe casin% is configured so that an external air
cannot penetr%?gmiﬂE%m? ém%%gWﬁa.a§O8. The purge box according to anyone of
claims 1 to 7 wherein the casing surrounds the connection between a bundle
of cont ai ner sapmstiar vdntigg theepurgagasi;ve chenmical and a | ocal gas supply
system 9. The purge box according to Claim1, conprising a detector

for moni toyi ngaitBecdnBaGEd ¥&hE PHEL € lsupplying and venting the purge gas ;

inlets through which pipes from a container containing a reactive chemical and a

supply system pass through and are connected to the purge box by a joint ; and
a casing surrounding the pipes, valves and inlets.

2. The purge box according to Claim 1, wherein the reactive chemical is

10 elemental fluorine.

3. The purge box according to Claim 1 or 2, wherein the purge gas is at

least one of inert gases.
4. The purge box according to Claim 3, wherein the purge gas is argon.

5. The purge box according to Claim 3, wherein the purge gas is

15  nitrogen.

6. The purge box according to any one of Claims 1 to 5, wherein the

casing is generally box-shaped.

7. The purge box according to any one of Claims 1 to 5, wherein the

casing is configured so that an external air cannot penetrate into the casing.

20 8. The purge box according to anyone of claims 1 to 7 wherein the casing
surrounds the connection between a bundle of containers containing the reactive

chemical and a local gas supply system.

9. The purge box according to Claim 1, comprising a detector for

monitoring the reactive chemical.

25 10. A purge system, comprising :



7 - at |east one container for containing a reactive chem cal ; the purge
box according to Clains 1 to 9; a manifold panel conprising pipes and
val ves f owocorstaeidti ng fl ows of the reactive chem cal amdT@mrege/ogries ; and

5a detector for nonitoring the reactive chem cal. 11. The purge
system according to C aim 10, further conprising a scrubber connected to
the pipe for venting the purge gas. -7-12. The purge system according to

Claim 10 or 11, wherein the container has a generally cylindrical shape.
1013. The purge system according to any one of Clains 10 to 12, wherein the
det ect or set sabledst anc poniginerfor eavriniag agcacsiak abemishl t he reactive cheni ca
occurs. 14. The purge system according to Caim 10, conprising a

casi ng surrounggﬂ@ggﬁggg&%ﬂﬁh XClaff¥el @t9 | east one container for a reactive
chemcal, the 1 ni fold pane conpr|S|ng pi pes and val ves for controlling

flows of the react chem cal and q% det tor for

noni t ori ng thgn?gghﬁﬁﬁﬂﬁ ?ﬂﬁﬁﬁﬂﬂgpq) r Vfg' %§é°5¥01ﬂ%%ﬁﬁ?§ ox accordi ng

to any one of r&@cavagheinitab aidd purgs gesesabndjas supply facilities utilized in a
sem conductor, photovoltaic, MEMS or LCD industry. 2016. Use according to

G aim 15 for Eﬁ.eﬁ%?ﬁﬁ AWclamte] ﬂﬂﬂ%g&@ﬁcgﬁﬁﬁﬁp by | eaki ng reactive chem cal s

and/ or burning ue to the conCentrat m cal s.

11. The purge system according to Claim 10, further comprising a

scrubber connected to the pipe for venting the purge gas.

12. The purge system according to Claim 10 or 11, wherein the container

has a generally cylindrical shape.

10 13. The purge system according to any one of Claims 10 to 12, wherein
the detector sets off an alarm as soon as a leakage of the reactive chemical

occurs.

14. The purge system according to Claim 10, comprising a casing
surrounding the purge box, the at least one container for a reactive chemical, the
15  manifold panel comprising pipes and valves for controlling flows of the reactive

chemical and purge gases, and the detector for monitoring the reactive chemical.

15. Use of the purge box according to any one of Claims 1 to 7 in special
gas supply facilities utilized in a semiconductor, photovoltaic, MEMS or LCD
industry.

20 16. Use according to Claim 15 for the prevention of hazards caused by

leaking reactive chemicals and/or burning due to the concentrated chemicals.



