Specification Valve Qutlet Cap for Toxic-Gas Contai ner Background of the
[nvention 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 subs rat consists of inplanting or injecting
a toxic gas such as arsine, phosph B¥AOR trifluoride as an ion source

into sem conductors thr n i 0 nt.i aratus to produce n-type
and 15 p-type sentcondd@gg? &E@@ﬂ@&gri CB?%%E@ LtYPeYr y- et chi ng wi t hout
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 cha r gas bottle nmade of iron
20 or alumnumin order to pu@ggﬁé&ﬁte nar %on charging the toxic gas

into ”’I%cEﬁﬁ:aP?ﬁél'de an outlet cap may be attached to the gas outlet of an
on-off valve provided on the gas bottle. [0004] Prior to the attachnment of

this ouffpedilcathe ?ﬂ%eh@’ih@elgﬁén%la%@s ePundoetétstap d8apiddhiobamtidrhenitar
space of the on-off valve nust be exhausted for exanple, using a vacuum

punp andht hemlettofian o -effivailve pha eopfaihbecatadiigvatosge pay. be 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 the _toxic_gas could remain inside the on-off valve, the toxic gas
will adackgrquad fiise 1

10 [0002] In production of semi-conductor devices such as LSI or ultra LSI, 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
liquid 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



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 vacyum Bunp,:&he adsorbed toxi c gas nay be gradually rel eased, thereby
causi ng f98 the poep &?h§ﬁ§c eFVEHEBAYLI f val ve to be filled with the toxic
gas. 10 [0006] Therefore, the present invention was made to solve the

probl enms and has its object to provide an outlet cap which can renove the
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cont gi Nefa¥ BRHRIY eridy baXbrbeddhtoSthiedndet hedtaliad seEaBEd 6f i 8n-dBovalem wal |,
a peripheral wall” extending fromthe bottomwall, a gasket |ocated 20 on an

i nner  sudefiates ohe sitietinBlodgeantherdoff oln seeh hr@sé heyepas tioeitdat gasaing bgasket
bei ng made of a material which does not chemcally react wwth the toxic gas

cont ai nedmipdetehy removed gasmctint mteenal spamgofidee oheoff alvenyy pthepeadwynmof t he
gasket, and a toxic-gas absorbing means attached to the gasket, said
t oxi c- g@unas thiadgorhedatexio glan gneypos eatadvalinirglepasd dtketehy geaysans 4heway

when said out]let cap,is 25 attached t, aid gas outlet. [0008] According to
the predgifrnphopacy efthejqn-pf v ‘@‘@b%gﬂﬁaéﬂghrgﬁbeé%R@Si ncl udes a

it hr ggh- hol e or recess centrally forned therein, the toxic-gas absorbing
mea bei ng di sposed in the through-hole or recess of the gasket, the

toxic- Q%O%Sﬁgfe?gre, 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 Summanry 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

)



9 means conprising a toxic-gas absorbent made of a material which can
chemcally react with the toxic gas to take and consune the toxic gas to
t hereby produce a solid product, and a barrier nmenber of a material which
is perneable to the toxic gas and inperneable to the toxic-gas absorbent
and the solid product, the barrier 5 nenber being disposed in the

t hrough-hol e or recess of the gasket on the side opposite to the bottom
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i ncludes "a materradl absorbing the toxic gas an I sture. I's sti
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central I'y formed thereln, oxi c-gas absorbi ng neans bei ng di sposed in

the st hnpeghed Hetn O1disRRe8 Snothd Beroggikedle drheckoxiof tBagaakepihi thg sidans
conprising a toxic-gas adsorbent which is fornmed by a material absorbing at

| east t lopploedte ¢o ghs bottoth aablasind adjarenber thhioxic-gas pbeombehlte to the toxic
gas, the barrier nenber being disposed in the through-hole or recess of the
gasket on the side opposite to 20 the bottomwall and adjacent to the
toxic-g orbent. [0011]_ Since the outlet cap of the present invention
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toxic gas wll be prevented fromdiffusing to the anbient environnent.
Further, since the toxic-gas absorbing neans i s nounted

[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
15 still further preferred that the gasket includes a through-hole or recess
15  centrally formed therein, the toxic-gas absorbing means bheing 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 mvehtiorl 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 is 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



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-of f valve only by renoving the outlet cap fromthe gas outlet of the gas
di scharge passageway in the on-off valve. As a result, another operation
for independently renoving the toxic-gas absorbing neans will not be
required. 5 Brief Description of the Drawings [0012] FIG 1 is a partially
enl arged cross-sectional view of a gas bottle to which an outlet cap

accor di nge&ns cae be rbudived fitorofthe iges phebenge passagevay ifthatamofivdive ecdd FI G 2
is an enlarged cross-sectional view of the outlet cap showmm in FIG 1. 10
Det ai | edyoeseevipgitba ogtlet nap frare tbe gas potlespl tee gas Alsshbogk pesRagewRY the

present [nvention wll now be described with _reference ta the acconpanying
dr awi nghe1on-plovalye s & Fesigt g ather operati £ eaﬁﬁolfqm%nsﬁﬁa gas

bottle for contaipnin a_toxi,c s together wwth an on-off valve 10 and an
out | et ﬁﬁﬁ“&%ﬁs? (%ﬂ 3P5V9h6§83¥%%¥§%ﬁgbiemﬁ [0015] The gas bottle 1 is

adapt.ed to contain various toxic gases such as arsine, 20 phosphine, boron

trifluoride, nitrogen trifluoride and hydrogen. The gas bottle 1 is

provided with an internally EHFPBQ%%H%@%SEP%@DEQW ei n the top wall

thereof. [0016] The on-off "valve rses a va body 11, the | ower

portion [gh19hETh. 1Ss aSkhRTAIR) bmatrgé@@ﬂ%@-semenéaah\é% begd¥%akhdtan theyHiernt ed
on the gas bottle 1 by 25 threadedly engagi ng the external thread of the

val ve bagy obfletichp dcberdimg €6 Bale erhbs&agerf oft the PReshhinvanti@Dis/httdtieedial ve
body 11 also includes an axial or vertical passageway forned
and FIG.2 is 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 gas bottle 1

1s 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
25 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



t her et hrough, which may extend fromthe top end to the bottomend of the
valve 4 body 11. This passageway conprises a | ower reduced dianeter portion
12A in comunication with the interior of the gas bottle 1 when the val ve
body 11 is attached to the opening 2 of the gas bottle 1, an internedi ate
portion 12B following this | ower reduced di aneter passageway 12A, and an
upper enlarged 5 dianmeter portion 12C foll owi ng the internedi ate passageway
portion 12B. [00181 A shoulder 14 is formed between_the | ower reduced
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resin of trifluoride, for exanple. The shutoff nenber 13A also has a pin
13B extending upwardly therefrom The pin 13B fixedly supports a spring

support [perdleA shaGldg] BLanforhied hetwadewnt el lod@rmeduesd UdAmbhatpdrgienal 2 anet er
| arger than that of the shutoff menber 13A. A coil spring 15 is |ocated

bet ween amldethepnidd] e popiion t12Feabire 1B8Cageday. hedn sivditioesl ddArgsal diaaietehe seat
assenbly 13 may be biased upward within the_mniddl e passageway portion 12B
by the ®ortiosp2iBigs fiosmezsin heraiddingoption 128 of the fasgageyag abgbily abaveai r of

Sealing ReFbERIIEED4 S PF R GrheRELATET J4A he pi n' 3B between these
ri ng- shaped nenbers. The sealing
[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
col 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 diametex portion 12B)



menber 13D al ways abuts against the inner wall of the m ddl e passageway

portion 12B (and the inner wall of the additional enlarged dianeter portion

12B') 5 so as to prevent the toxic gas in the gas bottle 1 from | eaking

into the upper enlarged dianeter portion 12C of the passageway. [0020] The

upper enl arged di aneter passageway portion 12C may be internally 5

t hreaded. The on-off valve 10 further includes a sleeve 16. The sl eeve 16

i ncl udes an external thread forned externally on the | ower portion thereof

that is sot hs dadedivgnenhadesichyas e thatmnmttfmrle&dm realing upperthe upper

di amet er-enl arged passageway 12C. The sl eeve 16 has an internal thread

formed ienlarged giastetapprtiomd2eotf the naseagapey. portion. 10 [0021] The on- of f

valve 10 further includes a handle 17. The handle 17 conprises a rotating

menber 17A including an external thread formed therein and threadedly
t,hread of the sleeve, 16 abu nent(3r nber
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the 20 shoul der™ 14 ?o cl ose the top opening of the I'ower dianeter-reduced
passagevgassaddhay [12022Thd BReval16chfod) iddernul tthesad fatmeein shboinaowhil

passageway 18 fornmed therein. The inner end of the horizontal passageway 18

i s | ocattheréa avaimeummatmorti2h. with the vertical passageway (mddle

passl%gemay 12B) at the step 14 while the
[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 17A, 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 is 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



outer end of the horizontal passageway 18 is opened at the outer wall of the
val ve body 11 to define a gas outlet 18A. The valve body 11 has a portion
at 19 which extends outwardly therefromto define a peripheral wall for the
hori zontal passageway. The outwardly extending portion 19 includes an
external thread 6 fornmed thereon at the outer end thereof so that the
outlet cap 20 and an associated conduit can be nounted on the val ve body

11. [0023] As best seen fromFIG 2, the outlet cap 20 has a circular bottom
21 and #ormsedeihieppenr aat WaE| 0T e@@t@ﬁhﬁh@off po itk ethse onpletraapro 20t pRdcbcul ar
bottom 21. The . free end %f t he peri pheral |1, 22 i ncludes an internal

thread PaPematedrandiwit gan bemaownicdron g valig eddedl y engageable with the

external thread of the externally extending portion 19 in the val ve body
11. 10 [0024] The circular bottom 21 of the outlet cap 20 internally
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ri ng- shaped gasket nay be made of such a material that does not

chenm calthy #fiagt willl addehi-exd«dlgasn garrhdlaadithnthd exgasmDothiveadlof ahd
particularly of such a material that will not chemcally react with the

t oxi ¢ gastdrmallyegntaddindportinl i ddn theealverbddy 1the 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 consi sti ng of resins of vinyl chloride,
tetraft nd trifluoride, and rious, netals. Althou t he central
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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



25 central opening of the ring-shaped gasket 23 adjacent to the circul ar
bottom 21, and a barrier nenber 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 enbodi nent of the present
invention, the 7 toxic-gas absorbent 24 functions to chemcally react with
the toxic gas contained in the gas bottle 1 to take and consune the toxic
gas to thereby produce a solid product. For exanple, if the gas bottle 1
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into contact 'wth the toxic-gas absorbent 24 o cupric hydroxide, a

react i opr@RucshoWrbyxhhigplé ohf ahkngad domlkal (donteind estiy gakf (24418:)phosphi ne
gas is bought into contact with the toxic-gas absorbent 24 of cupric 10

hydr oxi phosphinb gas €aPHzdrasagoxboyas, bthet hexit glak oxbsugbéwt 24! o1 2he wakin occur .
In any case, the toxic gas will be consumed to produce a solid product

(t oget heeachinghconmporen)t, thiededd m abe-maieufompic hydne OH)t). 15 [0029]
2PH3+3Cu( OH) 2 Cu3P2+6H20 (2) [0030] The barrier menber 25 is perneable to
the toxic gas and inperneable to the toxic-gas absorbent 24 and the solid

product . pro d by the toxic-gas .20 absorbent 24 (e.qg., 3As2 o 3P2 as
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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] 2AsHz+3Cu(0OH)2 — CusAse+6H.0 (1)
15
[0029] 2PH3+3Cu(0OH): — CusP:+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 wvalve body 1i. The
passageway 30 is used to release the gas in the gas bottle 1 in au urgent manner
in the event of the abrnormal 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



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 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 ordinarily opened and cl osed. Therefore, the
passageway 30 does not relate directly to the present invention. [0032] The
gas bottle 1 may be used in the sane manner as in the conventional 5 gas

bot t | escajM3ieispadingtiliabpaned badelddedt daprefdrestidpeadedinaydisengaged and
renoved fromthe externally extending portion 19 of the valve body 11.

| nst eadrelate dired8ydothagdesarinegentignpi ping is fluidly connected with the
externally extending portion 19. After conpletion of all the piping
installation, the handle nenber 17C can be rotated to nove the abutnment

menber iL?B pward thereby 10 hias the seat assenbly 13 upward under the
bi asi ngld®¥aeleg gandobde i1 mpyiheguaed in the samenmagmer esfinndrpenveniiang!
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toxic gas has peen conpletely renoved even he vacuum ng 20 operation
and r engidshén 170eannbEkdtled faatov tHoabainéR mRassaIETR YaphBa®f tHereby on- of f

val ve or while the toxic gas has been tenporarily adsorbed by the inner -
peri(phebals tied beatf asdeenloridz aptvalrd paskagdwaliatig burte iof theadulaspymg dlSeased
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 15 removed from the on-off valve 10.



therefrom the toxic gas perneates through the barrier nmenber 25 of the
outlet <cap 20 to the toxic-gas absorbent 24. The toxic-gas absorbent 24

t hen absorbs 25 the toxic gas, thereby resulting in the formation of a solid
product. The solid product cannot nove through the barrier nenber 25.
Consequently, the toxic gas will not diffuse externally fromthe on-off

val ve 10 even when the outlet cap 20 is renoved fromthe on-off valve 10. 9
[ 0034] The present invention is not limted to the aforenentioned

embodi nipoB4] Thisl pREYRE ILTRMEE hbt Bliged ftoril®. afbA8RBhtiYhed enihrligasket 23

isinthe formof ring and has its central opening or 5 through-hole in the
i |1 ust riaites agridxoghbedied ihathexforpde, the gasket 23 nmay have a recess cl osed
on the side thereof facing the circular 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 aforenentioned enbodi nent 10 may

i ncl udel093fhVEhila the izasketd3 ap o rtbedormeas ringoand has itmeentral epemng he

t oxi c as ip.addition to the noisture, sych as | ecul ar, si eve, alum na or
act if«/ataaougﬁérﬁgawh& '%sté&t&#mr%bwimawa ggnRle: Fhe Fatkelie Ty Yas
absorbent 24 can .hold water. progduced its reactjon,wth the toxig gas.
For ¢ hord regresimed trbe SUEBeRt s e sudul hbtephalt ofn b5k theho
chem cal_reactfQn as i he 15 afaq ntyj.oned. e di. t repl aced,
for exaln%fsgs,“%j%*sc‘?g%t ?%(g‘s%c ggaé‘%@”ﬁt%‘rﬁﬁ“%‘%ngﬂ%f‘gl%%ﬁch can absorb
at least the toxic gas and preferably noisture in addition to the toxic
gas, such as nol ecul ar sieve, alumna or active carbon. The toxic-gas

adsor beffo3ahdBu2heRNthOtki®kad h® sbilsdid2 ket edbhforemenkileldC eindbidmaitef er red
gince it can absorb not only the toxic gas, but also any 20 noisture

cont(ai nexhyiinchtde aniateriabtinat den goasortli adbasigm opaasagadayeferhblynthiestiontoe
contained in the air within the gas di scharge passageway may corrode the
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 it 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 1n 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



metallic surface of the gas di scharge 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 exanple, the barrier menber 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 having a dianeter of 20 mm and a thickness of 2 nm nounting a
t oxi c- ghavingbaodihendte24f 0 eupr andoxitteckmss nd 2 mivgninbantiofy 8 tewicagah a
thickness of 1 nm and a barrier nenber 25 forned by a sintered netal plate
of st ai abgabest 8élofandrichvdabasing arkeametafof mmandl a thivkelesess lehmimm in
the central circular opening 5 of each gasket 23 and attaching each gasket
23 conpandimbariehmembaysyr edhy agatered metaliabe of stunlessstesl igidde of

the coryesponding circylar bottom21 (so .that the toxic-gas absorbent 24
was ad] @@mgaélatrﬁ@teew?éanmaxb@@%mjlgﬁseéémént & fpreieal rgulagr gpengde 10
[ 0038] For control, there were prepared six, outlet.caps,fromeach of, which
L he > abBbr A EAdiP 2P AP B ROD: 2355 il bOUPTISLE PRdhBh PGBt 6 and
10-12). 39]. Furt her ngk there.yer repared si.x_cont al ner i d wth
arsi ne. 29 Dorier TabEER AP oo e PR RS e (R R Ao 3 Bhne
present ¢l fv tt@c-gg%'ﬂ%&e%%%slé@ cé?f{ldtotﬁf‘e 8#151‘5& Kotk ¥1) ‘(Qzﬁgﬁfé son
(sanpl e nunbers '4-6), respectively. Simlarly, there were prepared siXx
cont ai nghsHdrk 1edl apitAgphosphi ne.  To these phosphi ne containers were
attached the outlet caps 20 of the present invention (sanple nunbers 7-9)
and the outlet cap for conparison (sanple 20 nunbers 10-12), respectively.
Prior to attachnent of the outlet caps (sanple

10  [0038] For control, there 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 intexior 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 gas in 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



nunbers 1-12) to the respective gas bottles,

val ve

and one week,
the 12 contai ners and then,

in each

the interior
of the gas bottles was vacuum aspir at ed.
the outlet caps (sanple nunbers 1-12) were

[0040] Aft

of the on-off

er one day

25 renmoved from
t he concentration of the toxic gas in the

on-of f val ve of each container was neasured by a toxic gas nonitor (Model

SC- 90)

made by R ken Kei ki .

The neasurenents are summuari zed in Table 1.

[0041] 11 [Table 1] Sanple No. Gas contained in Measurenents Measurenents

Cont ai r{qrab[ep@]r) after one (ppnm) after one

day week 1 Arsine 0.00 0.00 2

0.10 0. 30
9
5 Over

anpl e

Ar si ne Arsi-ne—0-000-080—4Arsinre—0-05015—5Arsineg
6 Arsi r@alﬁplél\ﬂ) 30 7 Phoephtaiaed.if0 MedSireBadritos pl iMiea 1@ éht0
Phosphi ne 0.00 0.00 [10 Phosphine 0.120 Over 0.30 11 Phosphuie 0.1
0.30 |12 Phosphi ne 0. [30odséneP. 30 [ AdpRin) Faftert baedf(ppeneafieonede
experijmental results,| it was confirnmed that the outlet caps 20 (4
nunberjs 1-3 and 7-9) laccording to thelgyesent inventwesk

1 Arsine 0.00 0.00

2 Arsine 0.00 0.00

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] 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

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

[0043]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 foxr comparison

10  (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.

12



5 could effectively renove the toxic gas in the on-off valves of the
containers. [0043] Visual inspection of the netallic surfaces at the gas
outlet of the on-off wvalves in the gas bottles showed that the netallic
surfaces at and adjacent to the gas outlet discolored in the on-off valves
to which the outlet caps for conparison 10 (sanple nunbers 4-6 and 10-12)
were attached. However, the netallic surfaces at and adjacent to the gas
outlet did not discolor at all in the on-off valves to which the outl et
caps according to the present invention (sanple nunbers 1-3 and 7-9) were
attached. 12 [0044] In addition, the chem cal reaction between the arsine
and phol}Hidd dnedditionsth heosdi aamigab réattionebetveen ribiet axsireel and phospbinesusadd t he
cupric oxide used as the t oxi.c-gas absorbent 24 are indicated hy the
fol | owi ﬁ%gW?@}ﬁrﬁélﬁdQ ths) arﬁmemmn%eﬁww@pwén th[eoeua]lc QW@L@ the>
Cu3As2+3H20 046] PH3+3; P2+ (4) 1 t
Appl i cali§ g% WT’]}’ ith &40 @ e S e‘fé&‘)b bﬁng‘] gl)n@’éﬁllt “dn can
%guall apglled to the gas outlet of any other on- off valve for a source
toxi E9REI¥Mer than the container, for exanple, a stationary source of
toxi c gas supply associated with 15 piping to the on-off valve. 13 Wat is
claimed is: 1. An outlet cap adapted to be renpvably attached to the gas

out| et gj‘04@]g%}§3+@mug@ugg§§%@y in an on-off vg}ve provided on a

contai ner containing a
[0046] 2PHs+3Cu0 — CusPz+3H:0 (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



toxic gas, said outlet cap conprising: a bottomwall; a peripheral wall
extending fromthe bottomwall; a gasket |ocated on an inner surface of said
bottomwall for sealing the 10 gas outlet, said gasket being nade of a
materi al which does not chemcally react wth the toxic gas contained in
the container to degrade the sealing property of the gasket, and said
gasket having a through-hole or recess centrally formed therein; and

t oxi c- gas absorbi ng nmeans di sposed in the through-hole or recess of the 15
gasket, sWhdttoxiagmgdsisabsor bi ng neans bei ng exposed to said gas di scharge
passageway when said outlet cap is attached to said gas outlet, wherein the
t oxi c- gas absorbi ng neans conprising a toxic-gas absorbent nade of a

mat eri al which can chemically react with the toxic gas to take and consune
the toxic gas thareby produce a solid product, and a barrier nenber of a

material ;20 which i.s_ perneabl e.to.the toxi nd . npermnmeable tqg th
t oxi c- gas abs ot ryi
e gab abecsBemtet SRR TP tEs P Peoratitip ARt Rel e EBr et oy
bei ng. di g; [ - hol e he GaskelerOfhdtd;sl
oppogﬁl te&lltggﬁ%%g ﬁ%%%}%%v%\g ﬂy%n%dgﬁé%f géle‘%t ﬁﬁéﬁ%lﬁae "E“o% C-gas earb(gbor Eer%t !gd§5 2.
The outl gl Caps aaifbatlgedap Bofipdisthd: Wwherein the said toxic-gas absorbent
has a main réacting conponent which is selected fromthe group consisting of
cupri c hydroxi debottemgwradse oxi de, copper oxi de, nanganese carbonate and
copper carbonate. 14 3. The outlet cap as clainmed in claim?2, wherein said
t oxi c- gas absordpetipherdlwald exterrdhe frah thebosidsomzllig at | east noi sture. 4.
An outlet cap adapted to be renovably attached to the gas outlet of a gas
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 said gasket having a through-hole or recess centrally formed
therein, and
toxic-gas absorbing means disposed in the through-hole or recess of the
15 gasket, said toxic-gas absorbing means being exposed to said gas discharge
passageway when said outlet cap is attached to said gas outlet, wherein
the 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 thereby produce a solid product, and a barrier member of a material
20  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 recess of the gasket on the side opposite to the bottom wall and

adjacent to the toxic-gas absorbent.

25 2. The outlet cap as claimed in claim 1, wherein the said toxic-gas absorbent
has a main reacting component which is selected from the group consisting of
cupric hydroxide, manganese oxide, copper oxide, manganese carbonate and

copper carbonate.
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5 di scharge passageway in an on off valve provided on a contai ner containing
a toxic gas, said outlet cap conprising: a bottomwall; a peripheral wall
extending fromthe bottomwall; a gasket |ocated on an inner surface of said
bottomwall for sealing the 10 gas outlet, said gasket being nade of a

mat eri al which does not chemcally react wth the toxic gas contained in
the container to degrade the sealing property of the gasket, and said
gasket having a through-hole or recess _centrally tornag t herein; and

t oxi c- gad absoF B riyitietasrp apstiaieed iin dlaun hrwhareinotadd foxigees abesrbent 15
gasket, sai d,toxic-gas sor, bi means bei ng _exposed to said gas discharge
passagevx}é’fﬁ'\‘n‘#’éna%‘?’%qﬁ}?&é?dﬁg%%agre’taasgﬁ%%g‘i‘ﬂesai d gas outlet wherein, the
t oxi c- gas absorbi ng nmeans conprising a toxic-gas adsorbent which is forned
by a material absorbing at |east the toxic gas and a barrier menber which

5 BoLTERDL € AL i PR IRl S RO 463l 20
and Adj &zeRArde phbSadeRdyFi9as dBSHT Rale p2évided 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 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 said gasket having a through-hole or recess centrally formed
therein; and
toxic-gas absorbing means disposed in the through-hole or recess of the
15 gasket, said toxic-gas absorbing means being exposed to said gas discharge
passageway when said outlet cap is attached to said gas outlet
wherein, 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
18 permeable to the toxic gas, the barrier member being disposed in the
20  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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