Specification Valve Qutlet Cap for Toxic-Gas Contai ner Background of the
Invention 5 Technical Field [0001] The present invention relates to an

outl et cap adapted to be attached to the outlet of an on-off valve of a
contai ner containing a toxic gas. Background Art 10 [0002] In production of
sem - conduct or devices such as LSI or ultra LSI, a toxic gas has been used
at certain steps. For exanple, the process of conducting a thin-film
deposition on a silicon wafer substfrate.consists of inplanting or injecting
a toxic gas such as arsine, phosphi nESSHERBR0trifluoride as an ion source

into sem conductors thr omea@\i{l}r%E%WO?%EQQG%%%&%t 0 produce n-type

and 15 p-type sem conductors. he"process o y-etching w thout
the use of |Iliquid such as etchant or solvent uses a toxic gas such as
nitrogen trifluoride or hydrogen chloride as dry-etching agent. [0003]

Typically, a toxic gas is char gedkbrduhRobiife BRMAtRM gas bottle made of iron
20 or alumnumin order to put it on the market. Upon charging the toxic gas

i nto 5t héleghaidad@itkl an outlet cap nay be attached to the gas outlet of an
on-of f valve _provided on the gas bottle. [0004] Prior to the attachnent of
thi s out {800thpThe heedentiinvemsomhikties dulot exilst capaduptdd to ha dtbadredoto
space of the on-off valve nust be exhausted for exanple, using a vacuum
punp and theemtletid amewofigralepgba container eontarning (@diaEpsbe charged with
an anbient air, nitrogen or the like. This is because if the outlet cap is
renoved fromthe gas outlet of the on-off valve for piping installation
while th HOXI C could remain inside the on-off valve, the toxic gas
will adv?ascéﬁ%é"‘éng%ée

10 {0002]) In production of semi-conductor devices such as LSI or ultra LS, a toxic
gas has been used at certain steps. For example, the process of conducting a
thin-film deposition on a silicon wafer substrate consists of implanting or
injecting a toxic gas such as arsine, phosphine, boron trifluoride as an ion source
into semiconductors through an ion implanting apparatus to produce n-type and

15  p-type semiconductors. Further, the process of dry-etching without the use of
liguid such as etchant or solvent uses a toxic gas such as nitrogen trifluoride or

hydrogen chloride as dry-etching agent.

[0003] Typically, a toxic gas is charged into a gas bomb or gas bottle made of iron

20  or aluminum in order to put it on the market. Upon charging the toxic gas into
the gas bottle, an outlet cap may be attached to the gas outlet of an on-off valve
provided on the gas bottle.

[0004] Prior to the attachment of this outlet cap, the toxic gas which could exist
25  within an interior space of the on-off valve must be exhausted for example, using
a vacuum pump and then, the interior space of the on-off valve may be charged
with an ambient air, nitrogen or the like. This is because if the outlet cap is
removed from the gas outlet of the on-off valve for piping installation while the

toxic gas could remain inside the on-off valve, the toxic gas will adversely diffuse



1 fromthe on-off valve to the environnment. [0005] As a practical matter,
however, it is difficult to perfectly enpty the on-off valve of the toxic
gas by the vacuum punp or the like. Further, the toxic gas 5 may be
tenporarily adsorbed onto the inner nmetallic surfaces of the on-off valve
defining the internal space thereof. In such a case, even if the toxic gas
has been conpletely renoved fromthe internal space of the on-off val ve by
t he vacu np, the adsorhed toxic gas may be gradually rel eased, thereby
causi ng ﬁﬁ%‘“%ﬁto@r ﬂglvaiﬁeagoeﬁb%el}‘ﬁé"1b‘ﬂg¥}?f valve to be filled with the toxic
gas. 10 [00061 Therefore, the present invention was made to solve the

probl enms and has its object to provide an outlet cap which can renove the

toxic gas [eHOSIANG Practifl mhftef AL RRAGSsOfifARAL e@p@fﬁcﬂﬁleﬁﬁ;ﬂ'fvmhte%-gﬁs
bottle. 15 Brief Summary of the Invention 100071 To this end, the present

i nventi ory i@t dRE tBRicOpAd BY thapy adhanh gfiuhp orf @¥OMRE! YFatftaehetk texit hasgas
outl et of a gas discharge passageway in an on-off valve provided on a
cont aisnermap hicaiem prgraaily adsorigason toathe: wutar eteicdlic canfaces oh¢ha onhdf valvewal |
a peripheral wall extending fromthe bottomwall, a gasket |ocated 20 on an
i nner surdefvengtheanterbel spanevhketredfor Issurch ngasheevract the tetic geaibdsdesket
bei ng made of a_naterial whi cﬁidoes not chem ﬁa}llly rg{gct vm'&)h he toxic gas
cont ai nedoMPlelRdy pereredatopo e inkernab spagy gtahe e g alalvg) byr BifeV WA t he
gasket, and a toxig-gas, absorbi ng neans attaghed,to th asket, sai
Doxt - gad HBR oS o E0e S Do Do cepBu ey deiet Lopapec ittt dbay
when sai I i ) i.g: ].ef.. [0008] According to
9n éﬂnaf%g%@éjof the &2 oﬁwgﬁcgjb%@%&xg&tﬁgﬁsgg é:fgtas.

the present invention, 1t 1s preferre I'hcl udes
10
[0006] Therefore, the present invention was made to solve the problems and has
its object to provide an outlet cap which can remove the toxic gas existing in the
internal space of the on-off valve in the gas bottle.
15 Brief Summary of the Invention

[0007] To this end, the present invention provides an outlet cap adapted to
removably attached to the gas outlet of a gas discharge passageway in an on-off
valve provided on a container containing a toxic gas, said outlet cap comprising a
bottom wall, a peripheral wall extending from the bottom wall, a gasket located

20 on an inner surface of said bottom wall for sealing the gas outlet, said gasket
being made of a material which does not chemically react with the toxic gas
contained in the toxic-gas container to degrade the sealing property of the gasket,

and a toxic-gas absorbing means attached to the gasket, said toxic-gas absorbing

- means being exposed to said gas discharge passageway when said outlet cap is

25 attached to said gas outlet.

[0008] According to the present invention, it is preferred that the gasket includes
a through-hole or recess centrally formed therein, the toxic-gas absorbing means

being disposed in the through-hole or recess of the gasket, the toxic-gas absorbing

|



a through-hole or recess centrally fornmed therein, the toxic-gas absorbing
nmeans’ bei ng di sposed in the through-hole or recess of the gasket, the

t oxi c-gas absorbing 2 neans conprising a toxic-gas absorbent nmade of a
mat.eri al which can chemically react with the toxic gas to take and consune
the toxic gas to thereby produce a solid product, and a barrier nmenber of a
material which is perneable to the toxic gas and inperneable to the
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[ 00101 Ageerdidinperhbablprte shbtoxioventabedrbarlt drsl fie ddirY prydeicer thethdrbik: t he
t oxi c-gas absorbent includes a material absorbing the toxic gas and
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t hrough-hol e or recess 15 centrally fornmed therein, the toxic-gas absorbing
nmeans beiopgodite o ske bottonhwalk i dadinchnt & tre tiwgss ebsehengasket , the

t oxi c- gas absorbi ng neans conprising a toxic-gas adsorbent which is forned
by a material absorbing at |east the toxic gas and a barrier nenber which
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the gas outlet, the toxic gas existing in the gas discharge 25 passageway
can be absorbed onto the toxic-gas absorbing neans. Even when the
[0010] According to the present invention, it is further preferred that the
toxic-gas absorbent includes a material absorbing the toxic gas and moisture. It
is still further preferred that the gasket includes a through-hole or recess
16 centrally formed therein, the toxic-gas absorbing means being disposed in the
through-hole or recess of the gasket, the toxic-gas absorbing means comprising a
toxic-gas adsorbent which is formed by a material absorbing at least the toxic gas
and a barrier member which is permeable to the toxic gas, the barrier member

being disposed in the through-hole or recess of the gasket on the side opposite to

20  the bottom wall and adjacent to the toxic-gas absorbent.

[0011] Since the outlet cap of the present invention has the toxic gas absorbing
means which can be exposed to the gas discharge passageway when the outlet cap
is attached to the gas outlet, the toxic gas existing in the gas discharge
25  passageway can be absorbed onto the toxic-gas absorbing means. Even when the
outlet cap 1s removed from the gas outlet of the gas discharge passageway in the
on-off valve, therefore, the toxic gas will be prevented from diffusing to the
ambient environment. Further, since the toxic-gas absorbing means is mounted

on the outlet cap according to the present invention, the toxic-gas absorbing



outlet cap is renoved fromthe gas outlet of the gas di scharge passageway in
the -on-off valve, therefore, the toxic gas will be prevented fromdiffusing
to the anbient environnent. Further, since the toxic-gas absorbing nmeans is
nounted on the outlet cap according to the present invention, the toxic-gas
absorbing 3 neans can be renoved fromthe gas di scharge passageway of the

on-off valve only by renoving the outlet cap fromthe gas outlet of the gas

di scharge passageway in e on-of f valye. As a result,, 6 another operation
for i ndepRPRIshEIR ?éﬂ@\%’ﬁé)?lt%thﬁéﬁﬁélﬁj §r%ﬁ33%$9@igﬁa’a¥éefﬁgem"@ HBivernly
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present invention w now scri be reference to the acconpanyi ng
drawi ggs. 15 [0014] Referring to FIG 1, there is shown a portion of a gas
bottle 1 for containing a toxic gas together with an on-off valve 10 and an

outlet cap 20, in a partial RuietBesgtiticmofibevDri®Olds] The gas bottle 1 is
adapted to contain various toxic gases such as arsine, 20 phosphine, boron
trifl uorilde]l2hFiGoyesn atyartialiyr énlerged cropdsegern alfhewyefsa lgas tHogtld to iwehich
provided with _an internally threaded gpeni nog 2 formed in the top wall
ther eof . ai] owtle} camacerrdsid te angeertbodsticddhe preapwielsmpiomis eitachesher
portion gnd\l\ﬁég {s*an enlarged cross-sectional view of the outlet cap shown in FIG. 1.
10
Detailed description of the Invention
[0013] Certain embodiments of the present invention will now be described with

reference to the accompanying drawings.

15 [0014] Referring to FIG. 1, there is shown a portion of a gas bottle 1 for containing
a toxic gas together with an on-off valve 10 and an outlet cap 20, in a partial

cross-section view.

[0015] The gas bottle 1 is adapted to contain various toxic gases such as arsine,
20 phosphine, boron trifluoride, nitrogen trifluoride and hydrogen. The gasbottle 1
is provided with an internally threaded opening 2 formed in the top wall thereof.

[0016] The on-off valve 10 comprises a valve body 11, the lower portion of which is
externally threaded. The valve body 11 can be mounted on the gas bottle 1 by
256  threadedly engaging the external thread of the valve body 11 with the internal

thread of the opening 2.

[0017] The valve body 11 also includes an axial or vertical passageway formed

therethrough, which may extend from the top end to the bottom end of the valve



externally threaded. The valve body 11 can be nounted on the gas bottle 1 by
25 threadedly engagi ng the external thread of the valve body 11 with the
internal thread of the opening 2. [0017] The val ve body 11 al so includes an
axial or vertical passageway forned therethrough, which may extend fromthe
top end to the bottomend of the valve 4 body 11. This passageway conpri ses
a |l ower reduced dianeter portion 12A in connunication with the interior of

t he gas bo tIe 1 when the valve body 11 attachgd to the opening 2 of the
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di sposed didintfte yorfidh e AREIRGEWRYhEh tdrait 2B pasElaEeﬁ%tpo@ﬁ@ﬁml}y 13 has a
cylindrical shutoff nenber 13A which can seat on t shoul der 14. The
bottom end of the shutoff nmenber 13A includes a circular 15 sealing nmenber
13A" located at a region where the bottomend of the shutoff nenber 13A
abut s agld®id A kkotlser ddgis formetdatimgdn shpdewayewdycqbdidmeterzBrtioM A

seal ing nenber 13A. may be fornmed of a resin of trifluoride, for_ exanple.
The shut 8pfl th@rméldlqsprtaqnsé?%ﬁ thegassazmvaxt dupdditigharanl graadediamedes The

20" menbePoER LD AR dp AhErBala PhEiR hL A AF Pare1de ShENG P AORYr
13A 1A o0l tnSRdePd4 1B shita B%RhEARRLAEPTahNe SPTing support menber 15 ane

[0018] A seat assembly 13 is disposed in the middle passageway portion 12B.
The seat assembly 13 has a cylindrical shutoff member 13A which can seat on the
shoulder 14. The bottom end of the shutoff member 13A includes a circular

15 sealing member 13A' located at a region where the bottom end of the shutoff
member 13A abuts against the top edge of the middle passageway portion 12B.
The sealing member 13A' may be formed of a resin of trifluoride, for example.
The shutoff member 13A also has a pin 13B extending upwardly therefrom. The
pin 13B fixedly supports a spring support member 13C adjacent to the shutoff

20 member 13A that has a diameter larger than that of the shutoff member 13A. A
coil spring 15 is located between the spring support member 13C and the
shoulder 14A so that the seat assembly 13 may be biased upward within the
middle passageway portion 12B by the coil spring 15.

25 [0019] The pin 13B also fixedly supports a pair of ring-shaped member above the
spring support member 13C. A cylindrical sealing member 13D is fixedly
mounted on the pin 13B between these ring-shaped members. The sealing
member 13D always abuts against the inner wall of the middle passageway

portion 12B (and the inner wall of the additional enlarged diameter portion 12BY)



shoul der 14A so that the seat assenbly 13 may be biased upward within the
m ddke passageway portion 12B by the coil spring 15. 25 [0019] The pin 13B
al so fixedly supports a pair of ring-shaped nenber above the spring support
mepber 13C. A cylindrical sealing nenber 13D is fixedly nounted on the pin
13B between these ring-shaped nenbers. The sealing nenber 13D al ways abuts
agai nst the inner wall of the m ddl e passageway portion 12B (and the inner
wal | of the additional enlarged dianmeter portion 1213') 5 so as to prevent
t he toxi 6ogestd nreventgte bt gasinf ﬂmnglaedmﬂg i dremt eeluppénto e apped

di anet er portlﬁn 12C of the pasa gemay [ 0020] The upper enl arged di aneter
passagew&setidbameder perhiane 12 qobthaPrysagswas eaded. The on-of f val ve 10
further includes a sleeve 16. The sleeve 16 includes an external thread
formed externally on the | ower portion thereof that is threadedly engaged
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The handl e conprises a rotating ne 17A i ncluding an external thread
fornmed t hegsaies ﬁﬂ%xtéﬂf&%ﬁ@é’éd fRROR0SaRHENY bR thBeowaE ?dﬁﬁﬁin tHereadadt ik he

sl eeve 16, an abutnent nenber 17B extendi ng downward fromthe rotating
menber 17hvemiedln digngled by tentiaterhalC fhoead eth dhet heptopliamdtbeenbirgbd ng
menber 17A. As the handle nenber 17Cis rotated to nove the handl e nenber
17 downwardsagevimiinl2@e Thel deve 16 hashmn abernehthreadtfermedBnathe sminegavalit t he
seal i ng nenber 13D of the seat assenbly 13 and noves the whol e seat

assenbl y theregbahibe ypagapaston.
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[0021] The on-off valve 10 further includes a handle 17. The handle 17 comprises
a rotating member 17A including an external thread formed therein and
threadedly engageable with the internal thread of the sleeve 16, an abutment
member 17B extending downward from the rotating member 174, and a handle

15 member 17C located on the top of the rotating member 17A. As the handle
member 17C is rotated to move the handle member 17 downward within the
sleeve 16, the abutment member 17B abuts against the sealing member 13D of
the seat assembly 13 and moves the whole seat assembly 13 downward against
the biasing force of the coil spring 15 until the shutoff member 13A seats on the

20 shoulder 14 to close the top opening of the lower diameter-reduced passageway

12A.

[0022] The valve body 11 further includes a horizontal passageway 18 formed
therein. The inner end of the horizontal passageway 18 1s located to communicate
25  with the vertical passageway (middle passageway 12B) at the step 14 while the
outer end of the horizontal passageway 18 is opened at the outer wall of the valve
body 11 to define a gas outlet 18A. The valve body 11 has a portion at 19 which
extends outwardly therefrom to define a peripheral wall for the horizontal

passageway. The outwardly extending portion 19 includes an external thread



the biasing force of the coil spring 15 until the shutoff menber 13A seats
on the 20 shoulder 14 to close the top opening of the |ower dianeter-reduced
passageway 12A. [0022] The val ve body 11 further includes a horizontal
passageway 18 formed therein. The inner end of the horizontal passageway 18
is located to conmunicate 25 with the vertical passageway (m ddle
passageway 12B) at the step 14 while the outer end of the horizontal

passageway 18 is opened at the outer wall ,of the valve _body 11 to define a
gas out @r%ﬁhwm@tv@%@mufn atharegh o halaithe ouHFICKAD e%@efwg an

outwardly therefrom.to define a peri ral .wall ,f t he hori zont al

passage %mcﬁﬁﬁéﬁﬁFQBpﬁFgl%&PﬁﬂﬁgﬁéOggﬁﬁﬂﬁ%vﬁg°@$gﬁudes an external thread
6 forned thereon at the outer end thereof so that the outlet cap 20 and an
associ ated conduit can be nounted on the valve body 11. [0023] As best seen

from Fl alt t i lL,ar : ihpher al
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end of theripRéiNResBRI2 Mt tendingd Hohtdies P@ﬁp&l@i‘ﬁ‘rof‘@he theaRd Batamad L hergd n at
the inner wall and threadedly engageable with the external thread of the

ext er nal fige exidesfthilngppriphecal WAlli22 irvbuded ae ibtutyial threb@ foRth24] thEreircht cul ar
bottom 21 of the outlet cap 20 internally receives a ring-shaped packing or
gasket 2thesinvbriwelluded thxeededhl epgegeal]e( whthoubk- hoteahal ftbreadl of the

t her et hrough. The ring-shaped gasket 23 . is_sized so that it wll abut

agai nst exéerpaileex 6€I’t0ﬁ§0€>g<lt9emnf§lel‘iﬂléﬁbéﬁﬁilﬁg portion 19 when the outl et
cap 20 is nounted on (or threadedly engaged by) the externally extending
portion 19 15 of the valve body 11. The ring-shaped gasket 23 nay be nade of
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ring-shaped packing or gasket 23 which includes a central opening (through-hole)
formed therethrough. The ring-shaped gasket 23 is sized so that it will abut
against the outer end of the externally extending portion 19 when the outlet cap
20 is mounted on (or threadedly engaged by) the externally extending portion 19

15  of the valve body 11. The ring-shaped gasket 23 may be made of such a material
that does not chemically react with the toxic gas contained in the gas bottle 1, and
particularly of such a material that will not chemically react with the toxic gas to
degrade the sealing function in the gasket. Depending on the toxic gas
contained in the gas bottle 1, the material of the gasket 23 may be selected from

20  the group consisting of resins of vinyl chloride, tetrafluoride and trifluoride, and

various metals. Although the central opening of the ring-shaped gasket 23 is

circular in the illustrated embodiment, it may be of any shape, such as square.

[0025] The outlet cap 20 further includes a toxic-gas absorbent 24 received in the
25 central opening of the ring-shaped gasket 23 adjacent to the circular bottom 21,
and a barrier member 25 also received in the central opening of the ring-shaped

gasket 23 in face-to-face relationship with the toxic-gas absorbent 24.

[0026] According to the illustrated embodiment of the present invention, the



particularly of such a material that will not chemcally react with the
toxic gas to degrade the sealing function in the gasket. Depending on the
toxic gas contained in the gas bottle 1, the material of the gasket 23 nmay
be .sel ected from 20 the group consisting of resins of vinyl chloride,
tetrafluoride and trifluoride, and various netals. Al though the central
openi ng of the ring-shaped gasket 23 is circular in the illustrated

enbodi ment, it may be of any shape, such as square. [0025] The outlet cap

20 furt h@&i&-%&é YHESRnt P4 fr@idn3 s @hBRAEIRA Y ERS BINR Ahk Rokfter ZDc SRR &
openi ng of the ring-shaped gasket 23 adjacent to the circular bottom 21,

and a baumyilgs gaeisbetle A5tcatS@ i8¢ ebradnkethehexizepds & tlopebi ngrodiicé Aesolid

ri ng-shaped gasket 23 in face-to-face relationship with the toxic-gas
absor berprodict.[ 0F28] edanplali ifgthe gdse bottlest randdinsnbosineegts of2 Adhes) present
invention, the 7 toxic-gas absorbent 24 functions to chemcally react with
t he toxiRhesméneergas neBHs) mst trxigaaspdhel toxic-gas tabwerkant 8én§mréh«t Healoxi c

gas to thereby produce a, soli pr.oduct,. For ex le, if, th bottle 1
cont & nsreé*p@pﬁecoga%or{ezs&sthsa"eocﬁf magiheIRE ot GHBTIC Kb @@*@9@@3, t he

t oxi c-gas absorbent 24 (or the main 5 reacting conponent thereof) nmay be
made of cupric hydroxide (3Cu(OH)2). [0027] If the arsine gas is brought
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hydr oxi de, such a reaction as shown by ‘the followng formula (2) wll occur.
In any ghasehodphené @4k 6s Basghd idto lben o sUER dhé Goxit @dy edsarlagiti Tl of agued
(together with water). [0028] 2AsHs+3Cu(COH)2 --> Cu3As2+6H20 (1) 15
10  hydroxide, such a reaction as shown by the following formula (2) will occur. In
any case, the toxic gas will be consumed to produce a solid product {(together with

water).

[0028] 2AsHs+3Cu{OH); — CualAs+6H:0 (D
156
[0029] 2PH3+3Cu(OH); — CusPs+6H:0 (2)

[0030] The barrier member 25 is permeable to the toxic gas and impermeable to
the toxic-gas absorbent 24 and the solid product produced by the toxic-gas
20 absorbent 24 (e.g., CusAs2 or CusP2 as described). It is preferred that the
barrier member 25 has some degrees of strength. For example, the barrier

member may be preferably formed by a sintered plate of stainless steel.

[0031] Referring again to FIG. 1, the valve body 11 is also formed with a
25 passageway 30 which extends from the lower reduced diameter passageway
portion 12A and is opened at the outer wall of the valve body 11. The
passageway 30 is used to release the gas in the gas bottle 1 in au urgent manner
m the event of the abnormal increase in the pressure within the gas bottle 1.

The passageway 30 is sealed by a gasketed cap 31. It is not intended that the



[0029] 2PH3+3Cu(OH)2 -" Cu3P2+6H20 (2) [0030] The barrier nenber 25 is
pernmeable to the toxic gas and i nperneable to the toxic-gas absorbent 24
and the solid product produced by the toxic-gas 20 absorbent 24 (e.g.,
CusAs2 or Cu3P2 as described). It is preferred that the barrier nenber 25
has some degrees of strength. For exanple, the barrier nenber may be
preferably formed by a sintered plate of stainless steel. [0031] Referring
again to FIG 1, the valve body 11 is also formed with a 25 passageway 30
whi ch extagndt 1§ oodintalrdy | apweedraducededi abkemfopadhagasaygepay tilodock2motand i s
opened at the_outer wall of the valve body 11. The passageway 30 is used to
rel ease tehateghiseqtly theqypeesent thwentidm au urgent nanner in the event of the
abnormal increase in the pressure within the gas bottle 1. The passageway
30 is sealed by a gasketed cap 31. It is not intended that the 8 cap 31 is
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connecting piping Is connected wt e external ext endi ng

porti on phRdefrheinec@0RPhREIONE Opip@hd {helwidby NGridtetad | withonthet h&thandiye
menber 17C can be rotated to nove the abutnent nmenber 17B upward thereby 10
bi as t heexteadimsparthiny 193 Aftearcdmphetdon bfallbihaspiping orstallafionheéhehbhdkpri ng
15. Thus, the shutoff nenber 13A is separated fromthe top opening of the
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Thus, the shutoff member 13A is separated from the top opening of the lower
diameter-reduced passageway 12A to connect the lower diameter-reduced
passageway 12A with the horizontal passageway 18 (or gas outlet 18A). As a
result, the gas in the gas bottle 1 is expelled through the gas outlet 18A.

15
[0033] Operation of the outlet cap 20 will be described below. With the on-off
valve 10 being in its shutoff position or with the top opening of the lower reduced
diameter portion 12A of passageway being closed by the shutoff member 13A
while the toxic gas has not been completely removed even by the vacuuming

20  operation and remains in the internal space or horizontal passageway 18 of the
on-off valve or while the toxic gas has been temporarily adsorbed by the inner
peripheral wall of the horizontal passageway 18, but is gradually released
therefrom, the toxic gas permeates through the barrier member 25 of the outlet
cap 20 to the toxic-gas absorbent 24. The toxic-gas absorbent 24 then absorbs

25 the toxic gas, thereby resulting in the formation of a solid product. The solid
product cannot move through the barrier member 25. Consequently, the toxic
gas will not diffuse externally from the on-off valve 10 even when the outlet cap

20 1s removed from the on-off valve 10.



result, the gas in the gas bottle 1 is expelled through the gas outlet 18A
15 [0033] Operation of the outlet cap 20 will be described below. Wth the
on-off valve 10 being in its shutoff position or with the top opening of
the | ower reduced dianeter portion 12A of passageway being cl osed by the
shutof f nmenber 13A while the toxic gas has not been conpletely renoved even
by the vacuum ng 20 operation and remains in the internal space or

hori zont al passageway 18 of the on-off valve or while the toxic gas has
been t ebpiFarThy pacsmthedehtion He riatrienmitegeta e pfiremailti onfedt drabbdim exdnt al
passageway 18, but .is gradually released therefrom the toxic gas perneates
t hr oughbuhsdsabe esrhoseetbir oth®rdermpe outlet cap 20 to the toxic-gas
absorbent 24. The toxic-gas absorbent 24 then absorbs 25 the toxic gas,
thereby resulting in the formation of a solid product. The solid product

ot di f T@gﬁ;ﬁ%&%ﬁ%é é‘ae%k.f%f £e et f‘%ﬁrniimcf’gﬁéﬁé G WSRO Bebing Teap 20
[ - 1:-9 41 T ' ' '

[T Yed £ e dR AR BhomeR 4 Bubintnet BE ke MR SR o B P ol ™ |
opent ng“or 5 TRt R Pee eriel Skt e PR 1) AP R e P e

gasket 2 d¥BYvilladeiva thedesie-gHs0fRdrbeh ft Neastl dRe beriePindA@BENgst he circul ar
bottom 21. In this case, the recess will receive the toxic-gas absorbent 24

and the barrier menber 25. [0036] Further, the toxic-gas absorbent 24 in the
af orenenti oned enbodi nent 10 may include a material that can absorb at

| east nﬂ?%ﬁﬁ]rEuahh@r,pt}eé éoxibigpst alesorbgit 24gus the afedimdrgioned endodbinsntir e,
SUC?O as mrrzgl 1encc 1|1 é asiilg%?dalatlhg{n czgx? a rsor CzEuI: ﬂe%tste chinoisture and preferably the toxic
gas in addition to the moisture, such as molecular sieve, alumina or activated
charcoal. This example is advantageous in that the toxic-gas absorbent 24 can
hold water produced by its reaction with the toxic gas. Further, the toxic-gas
absorbent 24 for absorbing the toxic gas by the chemical reaction as in the
15  aforementioned embodiment may be replaced, for example, by a toxic-gas
adsorbent formed of a material which can absorb at least the toxic gas and
preferably moisture in addition to the toxic gas, such as molecular sieve, alumina
or active carbon. The toxic-gas adsorbent made of any one of the listed materials
is particularly preferred since 1t can absorb not only the toxic gas, but also any
20  moisture contained in the air within the gas discharge passageway. The moisture
contained in the air within the gas discharge passageway may corrode the
metallic surface of the gas discharge passageway to produce a corrosion reactant
which may in turn degrade the purity of toxic gas when the toxic gas is used.

Even in such an example, the barrier member 25 is useful for isolating the

25  toxic-gas adsorbent absorbed the toxic gas.

EXAMPLE: |
{0037] For experiments, there were prepared six outlet caps 20 according to the

present invention by producing ring-shaped gaskets 23 of trifluoride resin each

10



charcoal. This exanple is advantageous in that the toxic-gas absorbent 24
can "hold water produced by its reaction with the toxic gas. Further, the

t oxi c-gas absorbent 24 for absorbing the toxic gas by the chem cal reaction
as.in the 15 aforenenti oned enbodi nent may be replaced, for exanple, by a
toxi c-gas adsorbent forned of a material which can absorb at |east the
toxic gas and preferably noisture in addition to the toxic gas, such as

nol ecul ar sieve, alum na or active carbon. The toxic-gas adsorbent nade of
any onehafintghe Hisshewr net 20 inahs anidsa pdntlimassaofl § mpoef monading acwxid-gaan
absorb not only the toxic gas, but also any 20 noisture contained in the air

wi t hi n aheonhast ddsdlrapge pade dgewey 2 diavete] eff &inem avhadhiduesa of Aemai r

ithin th di sch ! de t tallj f f th
055 i SERArSBAPASS RSSWREF Lo IPROBLOY & oSFRSLTGRal BSe ARECRMESF AR t ur -
exanpl cheviig b ierer e S e e of S hdaNaerBeR s B gas
d b t 0X] : ; 0037].. F '

adsop ben < AR 0EREA A1 5ol UL 01985 eaBRONEH 22 FORR P Sa KRR AR g S
produci Baary 8RS S 35! fPthhe b bhd UONkUSIERL N RAGH: BOBAYANYsA
di anet er of nmmand a thickhess o nMm nounti ng~a toxic-gas absorbent

24 of cypsd ﬁh@’é@:&@fgﬁé\ém&lﬁerﬁi ma@,ra(gﬁc&mn adcigclibh doress 2f) Gamiple and a
barrier nmenber 25 fornmed by a sintered netal plate of stainless steel and

havi ng audilssretied aafl B9hm and a t hi ckness of 1mmin the central circular
opening 5 of each gasket 23 and attachi ng each gasket 23 conprising such an
absorbent 24 and barrier nmenber 25 to the inside of the corresponding

circula boﬁtom 21 (so _that the toxic-gas atisor bent. 24 was adj acent. to the
cir el aiO(b?& t1oom oomtrels 4hpre were prepared six outlet caps from each of which the

absorbent 24 and barrier member 25 were omitted (sample numbers 4-6 and

10-12).

[0039] Furthermore, there were prepared six containers filled with arsine. To
15 these containers were attached the outlet caps 20 of the present invention
(sample numbers 1-3) and the outlet cap for comparison (sample numbers 4-6),
respectively. Similarly, there were prepared six containers filled with phosphine.
To these phosphine containers were attached the outlet caps 20 of the present
invention (sample numbers 7-9) and the outlet cap for comparison {sample
20  numbers 10-12), respectively. Prior to attachment of the outlet caps (sample
numbers 1-12) to the respective gas bottles, the interior of the on-off valve in each

of the gas bottles was vacuum aspirated.

[0040] After one day and one week, the outlet caps (sample numbers 1-12) were
25 removed from the 12 containers and then, the concentration of the toxic gasin the
on-off valve of each container was measured by a toxic gas monitor (Model SC-90)

made by Riken Keiki. The measurements are summarized in Table 1.

[0041]

11
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[0042] From the aforementioned experimental results, it was confirmed that the

outlet caps 20 (sample numbers 1-3 and 7-9) according to the present invention

could effectively remove the toxic gas in the on-off valves of the containers.

f0043]Visual inspection of the metallic surfaces at the gas outlet of the on-off

valves in the gas bottles showed that the metallic surfaces at and adjacent to the

gas outlet discolored in the on-off valves to which the outlet caps for comparison

(sample numbers 4-6 and 10-12) were attached. However, the metallic surfaces

at and adjacent to the gas outlet did not discolor at all in the on-off valves to

which the outlet caps according to the present invention (sample numbers 1-3 and

7-9) were attached.
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3 Arsine 0.00 0.00 4 Arsine 0.05 0.15 5 Arsine 0.10 0.30 6 Arsine 0.15
0.30° 7 Phosphine 0.00 0.00 8 Phosphine 0.00 0.00 9 Phosphine 0.00 0.00

10 Phosphine 0.20 Over 0.30 11 Phosphine 0.15 Over 0.30 12 Phosphine 0.30
Over 0.30 [0042] Fromthe aforenentioned experinental results, it was
confirmed that the outlet caps 20 (sanple nunbers 1-3 and 7-9) according to
the present invention 5 could effectively renove the toxic gas in the
on-of f val ves of the containers. [0043]Visual inspection of the nmetallic
surfaces at the gas outlet of the on-off wvalves in the gas bottles showed
that the nmetallic surfaces at and adjacent to the gas outlet discolored in
the on- 69@44ldnvadditionwte hhemécal repeliore hptvdar thoapant sod nlvosphinphsedunber s
4-6 and 10-12) were attached. However, the netallic surface at_an

adj acemaSttaxw@sg@st}meéﬁmm@OH@ FPSEBIBIs Andaflre crp¥ipoxye BF9d athes to
whi ch the .outl et

And 7- §pdaig APTARRBA P SHEORHHT 2 BRI OWIOPHEE dRERRLR Pedel R -

bet V\genrg%bgecgkgiﬁe and phosphene used as toxic gas in the aforenentioned

experi men he cupric oxide used as the toxic-gas absorbent 24 are
indicated by the following formulas (3) and (4), 5 respectively.
[0045] 2AsHs+3CuO — CuszAsg+3H:z0 ®3)
[0046] 2PH3+3Cu0 — CusP2+3H20 (4)
10
Industrial Applicability

[0047] The outlet cap according to the present invention can be equally applied to
the gas outlet of any other on-off valve for a source of toxic gas other than the
container, for example, a stationary source of toxic gas supply associated with

15  piping to the on-off valve.

13



[ 0045] 2AsH3+3CuO - CusAs2+3H20 (3) [0046] 2PH3+3CuO CuaP2+3H20 (4) 10

I ndustrial Applicability (0047] The outlet cap according to the present
invention can be equally applied to the gas outlet of any other on-off
valve for a source of toxic gas other than the container, for exanple, a
stationary source of toxic gas supply associated with 15 piping to the
on-of f valve. 13 What is clained is: 1. An outlet cap adapted to be
renmovabl y _attached to. the gas outlet of a gas 5 discharge passageway in an
on- of f viyb%tﬁﬁ # 4t n a container containing a toxic gas, said outlet
cap conprising: a bottomwall; a peripheral wall extending fromthe bottom
wal | ; a gasket |ocated on an inner surface of said bottomwall for sealing
the 10 gas outlet, said gasket being nmade of a material which does not
chemcally react wth the toxic gas contained in the container to degrade

the sealj ng pGPEEQY%, 8dp aRBELAPEKBE rebBPablPd@adas] aPERY E&quﬂﬁﬁﬂﬁag%a(?hed

to the gasket, said toxic-gas absorbing neans bel ng exposed to sald gas

di schar gesdhasgagemeyganen iaah ontbffouilletpredipledsomtd asiené0 ceRinas a
outlet. 2. The outlet cap as clainmed in claim1, wherein said gasket has a
t hr ough-thgilkcerast saidomabetampt comhpaisingr ned therein, and wherein the toxic-gas
absorbi ng neans is disposed in the through-hole or recess of the gasket, the
a bottom wall;
a peripheral wall extending from the bottom wall;
a gasket located on an inner surface of said bottom wall for sealing the
10  gas outlet, said gasket being made of a material which does not chemically react
with the toxic gas contained in the container to degrade the sealing property of
the gasket; and
toxic-gas absorbing means attached to the gasket, said toxic-gas
absorbing means being exposed to said gas discharge passageway when said

15  outlet cap is attached to said gas outlet.

2. The outlet cap as claimed i claim 1, wherein said gasket has a
through-hole or recess centrally formed therein, and wherein the toxic-gas
absorbing means is disposed in the through-hole or recess of the gasket, the
20  toxic-gas absorbing means comprising a toxic-gas absorbent made of a material
which can chemically react with the toxic gas to take and consume the toxic gas to
thereby produce a solid product, and a barrier member of a material which is
permeable to the toxic gas and impermeable to the toxic-gas absorbent and the
solid product produced, the barrier member being disposed in the through-hole or
25 recess of the gasket on the side opposite to the bottom wall and adjacent to the

toxic-gas absorbent.

3. The outlet cap as claimed in claim 2, wherein the said toxic-gas absorbent

has a main reacting component which is selected from the group consisting of

14



20 toxic-gas absorbing neans conprising a toxic-gas absorbent nade of a
material which can chemically react with the toxic gas to take and consume
the toxic gas to thereby produce a solid product, and a barrier nenber of a
mat-erial which is perneable to the toxic gas and inperneable to the

t oxi c-gas absorbent and the solid product produced, the barrier menber
bei ng di sposed in the through-hole or 25 recess of the gasket on the side
opposite to the bottomwall and adjacent to the toxic-gas absorbent. 3. The
out | et caprics hodapxidd, imarganene2 oxideercopper xidai thanganesgarhpsatiehend has
a main reacting conponent which is selected fromthe group consisting of 14
cupric HVHP@&F@@Wnﬁﬁﬁganese oxi de, copper oxi de, nanganese carbonate and
copper carbonate. 4. The outlet cap as clained in claim3, wherein said

t oxi c-gas absorbent 5 includes a material for adsorbing at |east noisture.

Chr ough-tiol o ante ofBek Bury slaty Sk ibibimhdr slidteaR st R ERI kot MBI g
absorbi ng REARS, jr%:HiSPRISMsbPRS (1BLQUARIAG}e or recess of the gasket, the

10 toxic-gas absorbing neans conprising a toxic-gas adsorbent which is

formed by a material absorbing at |least the toxic gas and a barrier nmenber

which is perneable to the toxic gas, the barrier nmenber being disposed in

t he thriyugh- MtHee oatlet aeps as aflainhed gasaimoh whersindeapgaskdteidduldée abot t om

wal | and adjacent to the toxic-gas absorbent. 15 15 .
through-hole or recess centrally formed therein, and wherein the toxic-gas
absorbing means is disposed in the through-hole or recess of the gasket, the

10  toxic-gas absorbing means comprising a toxic-gas adsorbent which is formed by a

material absorbing at least the toxic gas and a barrier member which is
permeable to the toxic gas, the barrier member being disposed in the
through-hole or recess of the gasket on the side opposite to the bottom wall and
adjacent to the toxic-gas absorbent.
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