19 JUL 2005 - 1 Title of the invention: PERFLUORI DE PROCESSI NG APPARATUS
Background of the Invention: 5 <Field of the Invention> The present
invention relates generally to perfluoride processing apparatus1gqugmﬁre
particularly, to perfluoride processing apparatus suitable for uSe during
processi ng of perfluoride 10 carbon or perfluocarbon (PFC) gases which
generate in sem conductor fabrication processes and liquid crystal

manuf acturi ng processes or the like: kPrior Art> In the seni conductor
fabrication and liquid 15 crystal manufacturing processes, PFC gases are
used as an etching gas of sem conductor and liquid crystal r1 materials, a
cl eaning gas of etchers, and a cleaning gas of chem cal vapor deposition
(CVD) equi pnent. However, PFC gases are the ones that are extrenely 20
significant in anathermal coefficient to an extent that it is ten thousand

to several theusand J¢ B e E{odhan that of CO2. From a viewpoint of
production efficiency wthout consunption of a total anobunt of PFC gas, the

currently avail abl @ pFReIR O ogdOidd 110t AesAyst@s manuf act uring processes

Background of the Invention:
5 <Field of the Invention>
The present invention relates generally to
perfluoride processing apparatus and, more
particularly, to perfluoride processing apparatus
suitable for use during processing of perfluoride-

10 carbon or perfluocarbon (PFC) gases which generate in
semiconductor fabrication processes and liquid crystal
manufacturing processes or the like.

<Prior Art>
In the semiconductor fabrication and liquid

15 crystal manufacturing processes, PFC gases are used as
an etching gas of semiconductor and liquid crystal
materials, a cleaning gas of etchers, and a cleaning
gas of chemical vapor deposition (CVD) equipment.
However, PFC gases are the ones that are extremely

20 significant in anathermal coefficient to an extent
that it is ten thousand to several thousand times
greater than that of CO,. From a viewpoint of
production efficiency without consumption of a total
amount of PFC gas, the currently available

25 semiconductor/liquid-crystal manufacturing processes
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2 are designed so that after having consunmed 20 to 50%

the gas, the remaining PFC gas is exhausted and drained out of an etﬁ]er
(or CVD equi pnment) as an exhaust or waste gas. For the purpose\@ﬂULZ
precluding 5 anathermalization of the Earth, it is required to perform PFC

gas deconposition processing to thereby prevent the PFC gas from bei ng

of

rel eased to external environnment. Note that representative exanples of the
PFC gas include, but not limted to,~ @F™ CHF31 C2F6, 10 C3F8, C4F6, C5F8,
In order to suppress outward rel ease or em ssion of PFC gases

NF3, and SF6.

to external environnent, it has been known in sem conductor and |iquid

crystal manufacturing industries that as disclosed in Japanese 15

Application Patent Laid-open Publication No. He

deconposition devices (referred to as PFC deconposition devices

hereinafter) apge HeBLighledd son thpit! S fafe rPHE Vi

Wsh AIdEr 20 St th@d  each

11- 319485, perfluocarbon

is

adj acent to its associated etcher, wherein a 20 catalyst is used to perform
deconposi tion progaesiqag, @hea f3n@ighhg Prexkpussti gasambsted amed out  of

the etchers.

Thi s PFC deconposition device is equipped wth a reaction
unit which is Hirhlieddwolult & PG etetEPqIM@VEateiyiginerst Sids cam conponent

renmovi ng 25 devi ce which renoves silicon conponents contained in

10

15

20

25

exhaust or waste gas. For the purpose of precluding
anathermalization of the Earth, it is required to
perform PFC gas decomposition processing to thereby
prevent the PFC gas from being released to external
environment. Note that representative examples of the
PFC gas include, but not limited to, CF,, CHF,, C,F,,
c,F,, C,F,, C,;Fy, NF,, and SF,. \

In order to suppress outward release or emission
of PFC gases to external environment, it has been
known in semiconductor and liquid crystal
manufacturing industries that as disclosed in Japanese
Application Patent Laid-Open Publication No. Hei 11-
319485, perfluocarbon decomposition devices (referred
to as PFC decomposition devices hereinafter) are
installed in units of PFC gas-use etchers so that each
is adjacent to its associated etcher, wherein a
catalyst is used to perform decomposition processing
of a PFC gas in exhaust gases as drained out of the
etchers. This PFC decomposition device is equipped
with a reaction unit which is filled with a PFC
decomposing catalyst, a silicon component removing

device which removes silicon components contained in



19 JUL 2005 - 3 an exhaust gas to be supplied to the reaction unit, a
cool ing chanber for cooling or refrigerating the exhaust gas that ﬁﬁg@@fns
t herei n deconposition gas of the PFC as deconposed by the catalﬂﬁt,
further an 5 acidic gas renoving device for renoving an acidi c gas
contained in the exhaust gas as drained out of the 1 cooling chanber. A
cat al yst -usi ng PFC deconposition dgvbcg is al so disclosed in Japanese
Application Patent Laid-Qpen Publication No. Hei 11-70322. 10 As the
silicon conponent renoving device, the cooling chanber and the acidic gas
removi ng device require the use of water, it is a nust to connect a water
supply pipe to the individual PFC deconposition device. In view of the fact
that each PFC 15 deconposition device is installed within a clean room
respective water supply pipes being connected to them also are installed in
t he cl ean roomanWakhaudtagas popbe auppldred dconrdet eckdar idre BEE, a
deconposition devices respectively. Due to this, part of the inner 20 space
of the cl ean roonlisgt chhmbeccdpiredoby inlge orr esfedigera tAfQ ddoonposi ti on
devices and the water supply/drain pipes associated therewith. In case a
cl ean room i s ashhystogasdthathcoatirdmsd fdeae ifnalseicomposi tapparga o f or
alternatively liquid crystal 25 manufacturing apparatus) such as a
plurality of the PFC as decomposed by the catalyst, and further an
5 acidic gas removing device for removing an acidic gas
contained in the exhaust gas as drained out of the
£ cooling chamber. A catalyst-using PFC decomposition
device is also disclosed in Japanese Application
Patent Laid-Open Publication No. Hei 11-70322.
10 As the silicon component removing device, the
cooling chamber and the acidic gas removing device
require the use of water, it is a must to connect a
water supply pipe to the individual PFC decomposition
device. 1In view of the fact that each PFC
15 decomposition device is installed within a clean room,
respective water supply pipes being connected to them
also are installed in the clean room. Water drain
pipes also are connected to the PFC decomposition
devices respectively. Due to this, part of the inner
20 space of the clean room is to be occupied by the
respective PFC decomposition devices and the water
supply/drain pipes associated therewith. 1In case a
clean room is newly formed with semiconductor

fabrication apparatus (or alternatively liquid crystal

25 manufacturing apparatus) such as a plurality of



19 JUL 2005 4 etchers installed together therein, a need is felt to
acquire within the clean rooman installation space of a pIurﬁiitH g@ PFC
deconposition devices and a variety of types of utility equip é k éh as
wat er supply 5 pipes and water drain pipes or the |ike) associated
therewith, which would result in the space within the clean room being

enl arged accordingly. Alternatively, ,in the case of installation of one or
nore PFC deconposition devices within the currently established 10 clean
room it sonmetimes happen that the sem conductor fabrication apparatus (or
liquid crystal manufacturing apparatus) such as etchers which have been
installed wthin the clean roomnust be noved in order to acquire the
instal lation space of the PFC 15 deconposition devices and various types of
utility equipnent. Because of the installation of a variety of types of
utility equi pnechers hinespbtedt bogathePFEhedednrpesineiedn igeviedd wia hin t he
clean room it takes 20 nuch tinme to install these facilities. Sumary of
t he | nvention:a¢quisettéthinr thancdppacroonh BReipstgdAntiiovesbase ab

provi de a perfluoride processing apparatus capable_ 25 of relatively
reduci ng the s?zeleFahlkyeaf PBgn¢9ﬁ9m99539E02095VlceS and a variety

of types of utility equipment (such as water supply

5 pipes and water drain pipes or the like) associated
therewith, which would result in the space within the

f clean room being enlarged accordingly. Alternatively,

in the case of installation of one or more PFC
decomposition devices within the currently established

10 clean room, it sometimes happen that the semiconductor
fabrication apparatus (or liquid crystal manufacturing
apparatus) such as etchers which have been installed
within the clean room must be moved in order to
acquire the installation space of the PFC

15 decomposition devices and various types of utility
equipment.

Because of the installation of a variety of types

of utility equipment with respect to each PFC
decomposition device within the clean room, it takes

20 much time to install these facilities.

Summary of the Invention:
It is therefore an object of the present invention
to provide a perfluoride processing apparatus capabie

25 of relatively reducing the size of a clean room and



-5 also a .perfluoride processing nethod. A principal feature of the
present invention which attains the foregoing object lies in that it
conprises an exhaust gas pipe connected to a plurality of 5 senijgofidiulfior
fabrication apparatuses installed within a clean roomw th perfluoride
supplied thereto for permtting flow of an exhaust gas containing therein
said perfluoride as drained out of the sem conductor fabrication
apparatuses, and a perfluoride 10 deconposition device connected to said
exhaust gas pipe and installed outside of said clean roomfor deconposing
said perfluoride as contained in said exhaust gas to be guided by said
exhaust gas pipe. In accordance with this invention, it is no |longer 15
required to acquire any extra space for installation of nore than one
perfluoride deconposition device wthin the clean room which in turn nakes
it possible talseduceerfhleporiderprdeodasing mehbodl-ean room In particul ar,
in the case of application to the 20 currently established clean room al so,
it is no longer nACRE3REYPAS Aegqhnre PCie tihgspaleisanitod nyeatd sy Wih

perfl uoride deconposition device(s) within the clean rogm thus, it nakes
it unnecessar 2t T etRPefOkBP LBAJRRIBF LT ABRPCAR Shakppir SOOPTASES n t he

clean 25 roomin order to performinstallation of iuch l% JU% 2005
an exhaust gas pilpe connecte o a plurality o

5 semiconductor fabrication apparatuses installed within
a clean room with perfluoride supplied thereto for
f permitting flow of an exhaust gas containing therein
said perfluoride as drained out of the semiconductor
fabrication apparatuses, and a perfluoride
10 decomposition device connected to said exhaust gas
pipe and installed outside of said clean room for
decomposing said perfluoride as contained in said
exhaust gas to be guided by said exhaust gas pipe.
In accordance with this invention, it is no longer
15 required to acquire any extra space for installation
of more than one perfluoride decomposition device
within the clean room, which in turn makes it possible
to reduce in size or "downsize" the clean room. In
particular, in the case of application to the
20 currently established clean room also, it is no longer
necessary to acquire the installation space of such
perfluoride decomposition device(s) within the clean
room; thus, it makes it unnecessary to move the
semiconductor fabrication apparatus within the clean

25 room in order to perform installation of such



6 perfluoride deconposition device(s). A principal feature of the present
invention which is applied to liquid crystal manufacturing architectures
lies in that it includes an exhaust gas 5 pipe connected to a pH&L&Him&iof
liquid crystal manufacturing apparatuses installed within a clean room
with perfluoride supplied thereto for permtting flow of an exhaust gas
containing therein said perfluoride fs_drained out of the liquid crystal 10
manuf act uri ng apparatuses, and a perfluoride deconposition device connected
to said exhaust gas pipe and installed outside of said clean roomfor
deconposing said perfluoride as contained in said exhaust gas to be gui ded
by said exhaust gas pipe. In 15 this case also, it is no longer required to
acquire any extra space for installation of nore than one perfluoride
deconposition device within the clean room which in turn makes it possible
to downsi ze tipexflugridechecEspesiti¢y davipe(sase of applying to the 20
currently established clean roomalso, it is no longer necessary to acquire
the installation shaeeintiBathfepenreuefi §BedpEgrEdsi LNF/NFPNcahsdChyi t hin
the clean room thus, it makes it unnecessary to nove the liquid crystal
manuf act uri ng BpRRrRE IR P nl HEhd ereshat oBavBarkusingr to performthe

installation of such 19 JUL 05 c s
architectures Egs in that it includes an exhaust gas

5 pipe connected to a plurality of liquid crystal
manufacturing apparatuses installed within a clean
room with perfluoride supplied thereto for permitting
flow of an exhaust gas containing therein said
perfluoride as drained out of the liquid crystal

10 manufacturing apparatuses, and a perfluoride
decomposition device connected to said exhaust gas
pipe and installed outside of said clean room for
decomposing said perfluoride as contained in said
exhaust gas to be guided by said exhaust gas pipe. 1In

15 this case also, it is no longer required to acquire
any extra space for installation of more than one
perfluoride decomposition device within the clean room,
which in turn makes it possible to downsize the clean
room. Especially in the case of applying to the

20 currently established clean room also, it is no longer
necessary to acquire the installation space of such
perfluoride decomposition device(s) within the clean
room; thus, it makes it unnecessary to move the liquid
crystal manufacturing apparatus within the clean room

25 in order to perform the installation of such



7 perfluoride deconposition device(s). Preferably the perfluoride
deconposition device is equipped with a reaction unit in mhicqgauﬁa@
| ayer is provided and to which an exhaust gas 5 containi ng perfluo

supplied and which deconposes said perfluorides,
removi ng devi ce which renoves any reactive products as

ytic
S is

and an aci di c substance
produced by chem ca

reaction with Ca salts of the acidic,substance that is contained in the
exhaust gas 10 drained out of the reaction unit. The use of this
perfluoride deconposition device causes the acidic substance being
contained in the exhaust gas to be renpved away as reactive products
produci bl e through reaction with Ca salts. Thus, no waste water generates

15 fromthis perfluoride deconposition device.

Brief Description of the

Drawings: Fig. 1 is a diagramshowi ng a configuration of PFC processing
appar at us i n aeeofbeecided deconpogdt penf devedeéadedi ment of the present

i nvention;

Fig. 2 is a diagram showi ng a detail ed

configuration of a

wet -t ype PFC deconposferahlietheepesilppgide; decgmpysiid ipne st igig aits on

di agram of anot her 25 enbodi ment of .the wet-typ
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.equipped with a reaction unit in which a catalytic
layer is provided and to which an exhaust gas
containing perfluorides is supplied and which
decomposes said perfluorides, and an acidic substance
removing device which removes any reactive products as
produced by chemical reaction with Ca salts of the
acidic substance that is contained in the exhaust gas
drained out of the reaction unit. The use of this
perfluoride decomposition device causes the acidic
substance being contained in the exhaust gas to be
removed away as reactive products producible through
reaction with Ca salts. Thus, no waste water generates

from this perfluoride decomposition device.

Brief Description of the Drawings:

Fig. 1 is a diagram showing a configuration of
PFC processing apparatus in accordance with one
preferred embodiment of the present invention;

Fig. 2 is a diagram showing a detailed
confiquration of a wet-type PFC decomposition device
of Fig. 1;

Fig. 3 is a confiqguration diagram of another

embodiment of the wet-type PFC decomposition device;

e PFC deconposi tion device;



Fig. 4 is a configuration diagramof still another enbodi nent of the
wet -t ype PFC deconposition device; Fig. 5is a configuration dk?%%aﬁm f a
PFC processi ng apparatus in accordance with another 5 enbodi ne H is
invention; Fig. 6 is a configuration diagramof a PFC processing apparatus
whi ch is another enbodi ment of the invention with a dry-type PFC
deconposition device applied theretog 10 Fig. 7 is a detailed configuration
diagramof a filter device of Fig. 6; Fig. 8 is a configuration diagram of
anot her enbodi nent of the dry-type PFC deconposition device; and 15 Fig. 9
is a configuration diagramof a further enbodinent of the dry-type PFC
deconposition device. Description of the Invention: Enbodinent 1 20 Prior
to explanation of a perfluoride processing apparatus, that is, PFC
processing apparatus, in accordance with one preferred enbodi nent of the
present invention,Fidscheh@it fccenhtgyuatipandaopggamsedi édiddcedmothadi i cation
systemincluding a 25 sem conductor fabrication factot¥_mﬁll first be 19 JUL
2005 9 exmaﬁékﬂﬂ%@@?Fr%ﬁé?@%d%eFDtFPQ.PECb@F%QWP?ﬁé ion device;

Fig. 5 is a configuration diagram of a PFC

processing apparatus in accordance with another
5 embodiment of this invention;

Fig. 6 is a configuration diagram of a PFC
processing apparatus which is another embodiment of
the invention with a dry-type PFC decomposition device
applied thereto;

10 Fig. 7 is a detailed configuration diagram of a
filter device of Fig. 6;

Fig. 8 is a confiquration diagram of another
embodiment of the dry-type PFC decomposition device;
and

15 Fig. 9 is a confiquration diagram of a further

embodiment of the dry-type PFC decomposition device.

Description of the Invention:
Embodiment 1
20 Prior to explanation of a perfluoride processing
apparatus, that 1is, PFC processing apparatus, in
accordance with one preferred embodiment of the
present invention, a schematic configuration of a
semiconductor fabrication system including a

25 semiconductor fabrication factory will first be



illustrative sem conductor fabrication systemis equipped with a

sem conduct or fabrication factory 1, a PFC deconposition devicehf- L g a
factory acidic gas 5 processing equi pnent 46. The buil ding of sem Conduct or
fabrication factory 1 has therein a clean room2. A plurality of

sem conductor fabrication apparatuses including etchers such as
poly-etchers 3, an oxide filmetcherg5 and a metal etcher 53 are installed
10 within the clean room 2. Also installed within the clean room2 is a
plurality of gas supply devices 48. The individual gas supply device 48 is
the one that supplies gases (such as PFC gas or the like) required at
etching and cl eaning process steps to its 15 corresponding etcher (i.e.

sem conductor fabrication apparatus with PFC gas supplied thereto). The gas
supply device 48 is designed for exanple to internally have a build-in
cylinder or "pofrainREiWiHy YREQEPNCeNE? EhGwn) PRLAN:chHCREplurality of
bonmbs (not shown) 20 that are filled with_required gases, The factory acidic
gas processingt Eﬁﬁﬁ&VQmﬁe%%ﬁ&ﬁ@%%goénf%E?a?étga PERBFMNgSdevi ce 47, a

| | ecti duct 49 and h duct 51 Th | ecti duct 49
72 or connect SRR AR 1o STRLCB8UGF T FRPRACBbRA, SAGFUTHg lvedsel  and

the act dic_0a5%p® AMorff0iciod el £RVERY SRY1 §oeddrol)aREhile o42°
5 processing equipment 46. The building of semiconductor
fabrication factory 1 has therein a clean room 2. A
‘ plurality of semiconductor fabrication apparatuses
including etchers such as poly-etchers 3, an oxide
film etcher 5, and a metal etcher 53 are installed
10 within the clean room 2. Also installed within the
clean room 2 is a plurality of gas supply devices 48.
The individual gas supply device 48 is the one that
supplies gases (such as PFC gas or the like) required
at etching and cleaning process steps to its
15 corresponding etcher (i.e. semiconductor fabrication
apparatus with PFC gas supplied thereto). The gas
supply device 48 is designed for example to internally
have a build-in cylinder or “bomb” receiving vessel
(not shown) in which a plurality of bombs (not shown)
20 that are filled with required gases.
The factory acidic gas processing equipment 46
comprises an acidic gas removing device 47, a gas
collection duct 49 and an exhaust duct 51. The gas

collection duct 49 is for connection between the space

25 within the bomb-receiving vessel and the acidic gas



which is installed out of the sem conductor fabrication factory building 1,
is connected to the gas exhaust duct 51 through a bl ower 50. Depa(r)gﬁ%mgm@
upon the type of etcher, an acidic gas which is supplied froma S
used for wafer etching processes. Wien the acidic gas that is filled in the
bonb | eaks toward the outside by sonme causes, the bonb-receiving vessel is
operable to prevent the 10 | eaked aciidic gas fromflowing into the clean
room 2. Such |leaked acidic gas as filled in the bonb-receiving vessel is
driven by the blower 50 to reach the acidic gas renoving device 47 through
the gas collection duct 49 and is then renoved away at the acidic gas
renmoving 15 device 47. The remaining gas with the acidic gas renoved away
is drained out of an exhaust cylinder 52 via the exhaust duct 51. The PFC
processi ng apparatus 44 conprises a duct 7, a PFC deconposition device 9
and a gas exhaigmovind @@viced The THRC atticbipo3a e i xemeeingedevigei adval | ed
outside of the clean room2 and within (or alternatively outside of) a
little house (WHtChhehndnskathedsopti Pf thenfamicardYrtRLf or t he

sem conductor fabrjicatjon factory at,_a.location that is outside of the

sem conduct or DEPHIAATION i BRCFAEY PYLEAINGI hg 15 $RBNEGEEIA7EPstRRso 19 JUL

2005 - 11 copected: L (A8 POLYSLENEISn% RYbAEL' b 08k Pag

5 upon the type of etcher, an acidic gas which is
supplied from a bomb is used for wafer etching
‘ processes. When the acidic gas that is filled in the

bomb leaks toward the outside by some causes, the
bomb-receiving vessel is operable to prevent the

10 leaked acidic gas from flowing into the clean room 2.
Such leaked acidic gas as filled in the bomb-receiving
vessel is driven by the blower 50 to reach the acidic
gas removing device 47 through the gas collection duct
49 and is then removed away at the acidic gas removing

15 device 47. The remaining gas with the acidic gas
removed away is drained out of an exhaust cylinder 52
via the exhaust duct 51.

The PFC processing apparatus 44 comprises a duct 7,

a PFC decomposition device 9 and a gas exhaust duct 28.

20 The PFC decomposition device 9 is installed outside of
the clean room 2 and within (or alternatively outside
of) a little house (not shown) which is built within
the site for the semiconductor fabrication factory at
a location that is outside of the semiconductor

25 fabrication factory building 1. The duct 7 is also



and netal etcher 53 respectively, which are installed wthin the clean room
2, and is also connected to the PFC deconposition device 9. An aggdyloags
renoving 5 device 4 is installed at the duct 7 at a position adjacent to a
connection portion with the polyetchers 3. Another acid gas renoving device
4 is also installed at the duct 7 at a position adjacent to a connection
portion with the netal etcher 53. A ggrbon 10 nonoxide renoving device 6 is
installed at the duct 7 at a position near a connection portion with the
oxide filmetcher 5. The exhaust duct 28 is connected to the PFC
deconposition device 9 through a blower 25 and also to the exhaust gas
cylinder 52. 15 A detailed configuration of the PFC deconposition device 9
wi |l be explained based on Fig. 2. The PFC deconposition device 9 includes
a pre-processing tower 10, a reactor 11, a cooling device 20, and an acidic
gas renovi ng deeprected tpetheecppbresshagst dwepxidehidlpoeicderi @ conponent
renovi ng device 54 and.a neutralizing tank 61 which is praqvided _at_ | ower
part of the s¥q{d"@bdboRerleF ePrBvFAGPEEVLYELE4. WBFHy 8162 1nSER Ll ed
installed within the solid conponent rennving gevice 54. The reactor 11 has
a heating uni tY42hihdtRe281eRACEPA] &ni BP961°TRESReGOBNEGHEL F2 WS qui pped.

W th 19 JUL 2005, 50428, DEathngederbos. (1R1 SXAUPLEs ELASLLhG Meater) 13

5 device 4 is installed at the duct 7 at a position
adjacent to a connection portion with the polyetchers
* 3. Another acid gas removing device 4 is also
installed at the duct 7 at a position adjacent to a
connection portion with the metal etcher 53. A carbon

10 monoxide removing device 6 is installed at the duct 7
at a position near a connection portion with the oxide
film etcher 5. The exhaust duct 28 is connected to the
PFC decomposition device 9 through a blower 25 and
also to the exhaust gas cylinder 52.

15 A detailed confiquration of the PFC decomposition
device 9 will be explained based on Fig. 2. The PFC
decomposition device 9 includes a pre-processing tower
10, a reactor 11, a cooling device 20, and an acidic
gas removing device 22. The preprocessing tower 10 has

20 a solid component removing device 54 and a
neutralizing tank 61 which is provided at lower part
of the solid component removing device 54. Sprays 62,
63 are installed within the solid component removing
device 54. The reactor 11 has a heating unit 12 and a

25 reacting unit 16. The heater unit 12 is equipped with



forms a space 14 for use as a gas passage on the inner side of the heater
device 13. The reaction unit 16 has a heating device (e.g. electnicibediser)
18 and a 5 catalytic layer 17 as installed inside of the heater device 18.
In the reaction unit 16, a space 19 for use as a gas passage is forned
within the heater device 18 at a |location overlying the catalyst |ayer 17.
Upper part of the space 14 and uppen,part of the space 19 10 are coupl ed
toget her by a duct 15. The cool er device 20 includes a spray 21 therein.
Simlarly the acidic gas renoving device 22 also includes sprays 23, 24
therein. The duct 7 is connected via a three-way valve 8 to 15 the solid
conponent renovi ng device 54. One exhaust port of the three-way valve 8 is
connected by a pipe 60 to the gas collection duct 49 at a | ocation on the
upstream side of the acidic gas renoving device 47. The three-way val ve 8

i s an exhaust @ydredting pienice thangeseeplaevpiecthhiehheaitesned 3bénfeen t he
suppl enent of an exhaust gas to the solid conponent renoving device 54 and
t he suppl enentfQEng e $p3ee 6bt fIReUPPPRS 6B PISaPBFHAIE PPN RNSEspect to
the PFC deconposition device 26 connects together. 25 the solid

9. A pi
conponent rencAidfy Aevike BAaLeH ?ﬁgiggaké'l£?QﬁlF%ﬁﬁﬁﬂon YRt 146\ NRFi n t he

heater device alzheéaf:lsr?gacge\];fcr:ge?epgel.Ogvlectric heater) 18 and a

5 catalytic layer 17 as installed inside of the heater
device 18. In the reaction unit 16, a space 19 for use
i as a gas passage is formed within the heater device 18
at a location overlying the catalyst layer 17. Upper
part of the space 14 and upper part of the space 19
10 are coupled together by a duct 15. The cooler device
20 includes a spray 21 therein. Similarly the acidic
gas removing device 22 also includes sprays 23, 24
therein.
The duct 7 is connected via a three-way valve 8 to
15 the solid component removing device 54. One exhaust
port of the three-way valve 8 is connected by a pipe
60 to the gas collection duct 49 at a location on the
upstream side of the acidic gas removing device 47.
The three-way valve 8 is an exhaust gas flow path
20 changeover device which switches between the
supplement of an exhaust gas to the solid component
removing device 54 and the supplement to the pipe 60.
The pipe 60 is a bypass pipe with respect to the PFC
decomposition device 9. A pipe 26 connects together

25 the solid component removing device 54 and the space



the catalyst layer 17 within the reaction unit 16 is coupled by a pipe 27
to the cool er device 20. Upper part of the space within the cool er Edﬁ

20 is 5 coupled to the acidic gas renoving device 22. The exhaud8 M 528
is connected to the acidic gas renoving device 22 at a location in on the
upstream side of the blower 25. A water drain pipe 30 which is provided
with a punp 29 is connected to a bott,gm 10 portion of the cooler device 20.
A pipe 31 that is connected to the water drain pipe 30 in the downstream

of the punp 29 is connected to the spray 24. A pipe 32 connects the pipe 31
and the spray 21 together. A water drain pipe 37 in which a punp 36 is
provided is 15 connected to a bottom portion of the neutralizing tank 61. A
pi pe 38 which is connected to the water drain pipe 37 at a location in the
downstream of a punp 36 is connected to the spray 63. A water supply pipe
33 is connectkd withhe theaheaBerTHeviaeel 2suphpl jpp¢peiaumed bednwct s
together the water supply pipe 33 and the spray 12. A water supply pipe 35
is coupled to tie capatest4laveni h7t wéthéat thg gerpetien ARid K& iis ank 39

is connected to the neutralization tank 61 via a pipe 43 which is provided
with a punp 420%%H1¢§ By s® ESP€o%ﬁeEPeHh?oCPﬁée§06P¥#C§e@Pce YDPB¥ a pipe 40
19 JUL 2005 - grOV|ded wth a R
par the space withiln the cooler device 20 is
5 coupled to the acidic gas removing device 22. The

exhaust duct 28 is connected to the acidic gas
removing device 22 at a location in on the upstream
side of the blower 25. A water drain pipe 30 which is
provided with a pump 29 is connected to a bottom

10 portion of the cooler device 20. A pipe 31 that is
connected to the water drain pipe 30 in the downstream
of the pump 29 is connected to the spray 24. A pipe 32
connects the pipe 31 and the spray 21 together. A
water drain pipe 37 in which a pump 36 is provided is

15 connected to a bottom portion of the neutralizing tank
61. A pipe 38 which is connected to the water drain
pipe 37 at a location in the downstream of a pump 36
is connected to the spray 63. A water supply pipe 33
is connected to the spray 23. The water supply pipe 34

20 connects together the water supply pipe 33 and the
spray 12. A water supply pipe 35 is coupled to the
space 14 within the heating unit 12. An alkali tank 39
is connected to the neutralization tank 61 via a pipe
43 which is provided with a pump 42 and is also

25 connected to the cooler device 20 by a pipe 40



Supplied to the polyetcher 3 fromits associated gas supply device 48 are
a,, HBr, CF4 (in sone cases, CHF" C5F8, C.F. or else). CO CF4 imcz®ge
cases, CHF" 5 C5F8, CZF6, SF6 or else) are supplied to the oxidb é 5
fromits associated gas supply device 48. d,, BCl" CF4 (in sone cases,
CHF" C5F8, C2F6 or else) are supplied to the nmetal etcher 53 fromits
associ ative gas supply device 48. _Rggpective one of the above 10 noted
gases are filled in separate bunps in correspondi ng gas supply devices 48
on a per-kind basis. Although part of each kind of gas as supplied to each
etcher is consuned during wafer etching processes, the remaining gas wll
be drained out of 15 each etcher as an exhaust or waste gas. Wthin each
etcher, HF that is an acidic gas is produced by deconposition of PFC (CF4)
t hus consuned therein. In addition to the HF, the exhaust gas contains by-
products (Si FRrofFehdite 2iR&WPadOhas been produced 20 by reaction
between wafer rare material as cut away through etching and the PFC gas(es)
along with solid %%HEBh%ﬂt§°(§$€290¢lﬂtﬁﬁﬁro§héF§? 1ASt @S SPEHIRALAD of
harnful acid gas (Cﬂ.g aidthe %ﬁ gas enDV|ngdﬁ§V|ce 4, the exhaust gas
as drained outd2S55 WP %‘6+§/%t e?T8 Tl AtBud fdad (Rt §OMFe S&HSTY 19 JuL
2005 - 15 couponentpr eyl NG VISP, 540 &, NG 10UEbns ALY, car,,
5 C,F;, C,F,, SF, or else) are supplied to the oxide
etcher 5 from its associated gas supply device 48. Cl,,
BCl,, CF, (in some cases, CHF,, C,F,, C,F, or else) are
supplied to the metal etcher 53 from its associative
gas supply device 48. Respective one of the above-
10 noted gases are filled in separate bumps in
corresponding gas supply devices 48 on a per-kind
basis. Although part of each kind of gas as supplied
to each etcher is consumed during wafer etching
processes, the remaining gas will be drained out of
15 each etcher as an exhaust or waste gas. Within each
etcher, HF that is an acidic gas is produced by
decomposition of PFC (CF,) thus consumed therein. 1In
addition to the HF, the exhaust gas contains by-
products (SiF,, WF, and the like) as has been produced
20 by reaction between wafer rare material as cut away
through etching and the PFC gas(es) along with solid
components (SiO,, WO, and others).
After removal of harmful acid gas (Cl,) at the acid

gas removing device 4, the exhaust gas as drained out

25 of the polyetcher 3 is introduced into the solid



removal of harnful gas (CO at the carbon nonoxi de renoving device 6, the
exhaust gas drained out of the oxide filmetcher 5 is introduced into the
solid 5 conponent renoving device 54 via the duct 7. After renDYﬁU @%W5
harnful acid gases (Cl1" BCl3) at the acid gas renoving device 4, tH

exhaust gas drained out of the netal etcher 53 is introduced into the solid
conponent renoving device 54 via thejguct 7. In cases 10 where the PFC
deconposition device 9 properly functions, the three-way val ve 8
operatively couples together the etchers and the PFC deconposition device

9 to thereby ensure that the exhaust gas drained out of each etcher can
flowinto the PFC deconposition 15 device 9. Due to this, any exhaust gas
cannot flow fromthe duct 7 into the pipe 60. The exhaust gas as drained
out of an etcher which uses no harnful gases is directly drained out of
this etcher tcComeoReRt remgyieg dAViRewad ¥dpplPeddpFEm’thePAh&EEr supply 20
pi pe 34 is continuously sprayed_fromthe spra%BGZ into the sqljd conponent

removi ng devi cESBAVaTHRf AABHEEL g8 (6ObeabuppPi E8TPEM RETEHYAF conponent
ol 1 d componertSUBYLFRNETReupr ht AL BKNAHEH T35adt SRR R RE MRS GG ho | | ke
as produced durl nge ek fhngdRedUs 280%nerodlcel 2683° cALOB 1 N SOl 1
5 component removing device 54 via the duct 7. After
removal of harmful acid gases (Cl,, BCl,) at the acid
gas removing device 4, the exhaust gas drained out of
the metal etcher 53 is introduced into the solid
component removing device 54 via the duct 7. 1In cases
10 where the PFC decomposition device 9 properly
functions, the three-way valve 8 operatively couples
together the etchers and the PFC decomposition device
9 to thereby ensure that the exhaust gas drained out
of each etcher can flow into the PFC decomposition
15 device 9. Due to this, any exhaust gas cannot flow
from the duct 7 into the pipe 60. The exhaust gas as
drained out of an etcher which uses no harmful gases
is directly drained out of this etcher to the duct 7.
Water which was supplied from the water supply
20 pipe 34 is continuously sprayed from the spray 62 into
the solid component removing device 54. The exhaust
gas to be supplied to the solid component removing
device 54 contains PFC (CF,) and also impurities which

generate solid components by reaction with water such

25 as SiF, and WF, or the like as produced during etching



Si2 and W3 or else. SiF4 that is contained in the exhaust gas is
deconposed into Si02 and HF by reaction of Equation (1) below. 5 SiF4 +
2H20 Si02 + 4HF ... (1) Si02 thus generated is ultra-fine or "ml@riol 28051 i d
particles so that it is renmoved away fromthe exhaust gas by use of the
sprayed water, sinmultaneously when it is produced. O her solid conponents
(such as SiC, 10 W3 and the like) that are contained in the exhaust gas
when drai ned out of the etchers are also renoved away. Regarding HF al so,
this is significant in water solubility; thus, it is possible to renove it
fromthe exhaust gas in a simlar way. Water which contains 15 Si02 with
once-renoved HF being soluble thereinto drops down into the neutralization
tank 61. WF6 that is contained in the exhaust gas also reacts with water to
t hereby produce WOB (tungstic oxide) and HF in a way as defined by Equation
(2). 20 W6 + Brecesgsaloggrwith §Q§ldV€EmP9n§DFr&mPﬁéhﬁﬂQSjﬁwﬂﬂiqg65 and
thus is renoved fromthe exhaust gas by the sprayed water and then drops
down into the $iEet PAd 7% B8R £ARR-615Foddtdterisnidantamingd 1| tken
conponents and tungsten 25,c03gonents whi,ch are contained in the exhaust gas

may 19 JUL 200%¥ha¥st ¢as LpdedoBrayety 1BiBoFiRy ML HEXARUEE2GRLON Nt 0
of Equation (1) below.

5 SiF, + 2H,0 = SiO, + 4HF c.oe (1)
$i0O, thus generated is ultra-fine or “micro” solid
f particles so that it is removed away from the exhaust
gas by use of the sprayed water, simultaneously when
it is produced. Other solid components (such as SiO,
10 WO, and the like) that are contained in the exhaust gas
when drained out of the etchers are also removed away.
Regarding HF also, this is significant in water
solubility; thus, it is possible to remove it from the
exhaust gas in a similar way. Water which contains
15 Si0, with once-removed HF being soluble thereinto drops
down into the neutralization tank 61. WF, that is
contained in the exhaust gas also reacts with water to
thereby produce WO, (tungstic oxide) and HF in a way as
defined by Equation (2).
20 WF, + 3H,0 = WO, + 6HF cee (2)
WO, is ultrafine solid particles and thus is
removed from the exhaust gas by the sprayed water and
then drops down into the neutralization tank 61
together with water. Silicon components and tungsten

25 components which are contained in the exhaust gas may



water in a water tank. As has been described previously, the solid

conponent renoving device 54 is operable to renove not 5 only the solid
conponents (Si021 W), and the like) contained in the exhaust gas b&iltg 2005
supplied thereto but also acidic gases (SiF4 and WF6 or el se) which

produce solid conponents by reaction with water. During renoval of an
acidic gas which purifies such 10 solji;d _conponents, the solid conmponent
renovi ng device 54 also renoves the solid conponents (Si02, WX and the

i ke) thus generated by reaction with water. Since these acidic gases are
renoved through reaction with water within the solid conponent renoving
device 54 at 15 a pre-stage of the reactor 11, it is possible to avoid
unwant ed production of solid conponents (Si02, W8 and the like) within the
reactor 11 by reaction between such acidic gases (SiF4 and W6 or el se) and
reactive watdre asemeippd i @day oby heubbiinrg1gquciihgghpusits gggsdinice 20 to sol ve
the problens due to production of solid conponents (SiO2, WOB8 and the |ike)
within the red#d%®r 1n-3 H4RTeE taAK-solid conponents badly behave to bl ock

porous conponents as forned at a catglyst, and éé) solid conponents bl ock
gaps to be forned BetRRenPosn AESERLRFPsPrefReMEyY it RS ECANst whi ch comes

into 19 JUL 2005 - 18 contact w,th.the Exhaust ag do%s not decrease in
component removing device 54 1s operable to remove not

5 only the solid components (SiO,, WO, and the like)
contained in the exhaust gas being supplied thereto
but also acidic gases (SiF, and WF, or else) which
produce solid components by reaction with water.
During removal of an acidic gas which purifies such

10 solid components, the solid component removing device
54 also removes the solid components (SiO,, WO, and the
like) thus generated by reaction with water. Since
these acidic gases are removed through reaction with
water within the solid component removing device 54 at

15 a pre-stage of the reactor 11, it is possible to avoid
unwanted production of solid components (SiO,, WO, and
the like) within the reactor 11 by reaction between
such acidic gases (SiF, and WF, or else) and reactive
water as supplied to the space 14. Thus it is possible

20 to solve the problems due to production of solid
components (Si0,, WO, and the like) within the reactor
l1l—that is, (1) solid components badly behave to
block porous components as formed at a catalyst, and
(2) solid components block gaps to be formed between

25 the catalyst. Whereby the catalyst which comes into



surface area so that the PFC deconposition efficiency is inproved. The

al kali water solution (e.g. sodiumhydrate 5 solution) within the al kal
tank 39 is driven by the punp 42 to be supplied to the neutralizatg fifp 2ak
61 through the pipe 43. The alkali solution acts to neutralize acidic
materials such as HF or the |like as contained in the water within the
neutralization tank 10 61. The neutrglg zed water within the neutralization
tank 61 is driven by the punp 36 and then drained out as waste water to the
wat er drain pipe 37. Part of such waste water is sent through the pipe 38
to the spray 63 and then sprayed thereby into the interior of 15 the solid
conponent renoving device 54. The remaining waste water is drained out to
wast e wat er processing equiprment as will be later discussed in the
description. As the reaction of Equations (1) and 22) t akes place due to
the water in t®#RVRRE Wikl ckhBeprBanetsgrgydacsr Bt RECIFREE 63 al so, it is
possible to reduce the use anount of new water to he sprayed from the
spray 62. Thi SYE5F% s27%R a5QetRabsEnPnPERoHREOBPOSHkd ORa§Ed 17 Yoei ng

drai ned through the water drain pipe 37. The water as sprayed by the sprays
62, 63 25 absoltHs'™RIUC“gases that reside within the exhaust 19 JUL 2005 -

19 gas to be Squ&hgdaiEaigsag%egfsg %tﬁ%hiQeQ%qp%@%yﬁm hydrate

5 solution) within the alkali tank 39 is driven by the
pump 42 to be supplied to the neutralization tank 61
through the pipe 43. The alkali solution acts to
neutralize acidic materials such as HF or the like as
contained in the water within the neutralization tank

10 61. The neutralized water within the neutralization
tank 61 is driven by the pump 36 and then drained out
as waste water to the water drain pipe 37. Part of
such waste water is sent through the pipe 38 to the
spray 63 and then sprayed thereby into the interior of

15 the solid component removing device 54. The remaining
waste water is drained out to waste water processing
equipment as will be later discussed in the
description. As the reaction of Equations (1) and (2)
takes place due to the water in the waste water being

20 sprayed from the spray 63 also, it is possible to
reduce the use amount of new water to be sprayed from
the spray 62. This results in a decrease 1n amount of
the waste water being drained through the water drain
pipe 37. The water as sprayed by the sprays 62, 63

25 absorbs acidic gases that reside within the exhaust



removi ng device 54 to thereby renove acidi c gases away
gas. The exhaust gas which is drained out of the solid 5 conponent

fromthe exhaust
r enovi ng

device 54 is then introduced into the reactor 11 through the pipe UL 2005
26-practically, to the space 14 of the heating unit 12. Water (reégtlbg

wat er) that

is guided by the water supply pipe 35 is

added to the exhaust

gas within the space 14. In lieu 10 EB this water, water vapor or steam may
au

be added to

t he exhaust gas. The ex

the space 14 are heated up by the heater device 13 so that the water
becones a steam The exhaust gas as heated up by the heating unit 12
then supplied 15 through the duct 15 to the space 19 within the reactor

The exhaust gas is further heated up by the heater device 18 within the

st gas and the added water wthin

is

space 19 up to a tenperature which ranges from 650 to 750C. The heated
fdaswd-a e stuppli g deo ofns e caf atyetsobidrcampon@aat20 cat al yst
layer 17 is filled with an alum na-based (Al 203) catalyst-that is, a
cat al yst whi cHFefey ingd daipes tibritoftinpushy PawEse 2@l 20%, 8RS RF CpWay

exhaust gas

Practically,

such al um na-based catalyst is installed wthin the reactor

whi | e maki ng JFoih e matyedit g3 cartridge type structure. CF4 that
contained in the 19 JUL 2005 -20 exhaust gas is deconposed. into_HF and CO2

whi | e bei ng
5

10

15

20

25

The exhaust gas which 1s drained out of the solid
component removing device 54 is then introduced into
the reactor 11 through the pipe 26—practically, to
the space 14 of the heating unit 12. Water (reactive
water) that is guided by the water supply pipe 35 is
added to the exhaust gas within the space 14. 1In lieu
of this water, water vapor or steam may be added to
the exhaust gas. The exhaust gas and the added water
within the space 14 are heated up by the heater device
13 so that the water becomes a steam. The exhaust gas
as heated up by the heating unit 12 is then supplied
through the duct 15 to the space 19 within the reactor
16. The exhaust gas is further heated up by the heater
device 18 within the space 19 up to a temperature
which ranges from 650 to 750°C. The heated exhaust gas
flows into the inside of the catalyst layer 17. The
catalyst layer 17 is filled with an alumina-based
(Al,0,) catalyst—that is, a catalyst which has a
composition of 80% of Al,0;, and 20% of NioO,.
Practically, such alumina-based catalyst is installed
within the reactor 16 while making up an exchangeable

cartridge type structure. CF, that is contained in the

is

16.

16



accelerated in reaction with the reactive water by the chem cal reaction of
the catalyst in a way as given by Equation (3). 5 CF4 + 2H20 = CO2 + 4HF
... (3) Upon deconposition of 1 nole of CF4, 4 nole of hydroflu¢gUgL?mEd
(HF) is produced, which is four times greater in nount than the formner.
Note here that in case the PFC contained in the exhaust gas is C2F6, 10
reaction such as defined by Equation,4) occurs causing C2F6 to be
deconposed into CO2 and HF. C2F6 + Sﬁ 0 +(1/2)02 ~ 2C2 + 6HF ... (4)
Oxygen for use during the reaction of Equation (4) is supplied as air to
the interior space 14 via an air 15 supply pipe (not shown). This air is
heated up within the spaces 14, 19 and is then supplied to the catal yst

| ayer 17. Alternatively, in case SF6 is used as the PFC, reaction defined
by Equation (5) takes place causing SF6 to be deconposed into SO3 and HF.
20 SF6 + 3H20 ex!S@Gt GHF is . d¢mpepen dtrtonpBsandofOpfwhiikm|lkebig SF6, 1
mol e of SCG8 and 6 noles of HF which is six times greater in nmount than it
are produced. anfelenated hitd Feaguieedvbyht heewseeetivppraterpby 2he3s js
sprayed by the spray 23 within the acidic gas 19 JUL 2005 - 21 renobving
devi ce 22. Thichemkl ikeactiertel BYetfrtalyst in a way as given by

Equation (3).
5 CF, + 2H,0 = CO, + 4HF ... (3)
Upon decomposition of 1 mole of CF,, 4 mole of
hydrofluoric acid (HF) is produced, which is four
times greater in mount than the former. Note here that
in case the PFC contained in the exhaust gas is C,F,,
10 reaction such as defined by Equation (4) occurs
causing C,F;, to be decomposed into CO, and HF.
C,F, + 3H,0 + (1/2)0, = 2CO, + 6HF cee ()
Oxygen for use during the reaction of Equation (4)
is supplied as air to the interior space 14 via an air
15 supply pipe (not shown). This air is heated up within
the spaces 14, 19 and is then supplied to the catalyst
layer 17. Alternatively, in case SF, is used as the
PFC, reaction defined by Equation (5) takes place
causing SF; to be decomposed into SO, and HF.
20 SF, + 3H,0 = S0, + 6HF ... (5)
Upon decomposition of 1 mole of SF,, 1 mole of SO,
and 6 moles of HF which is six times greater in mount
than it are produced.
The water that is guided by the water supply pipe

25 33 is sprayed by the spray 23 within the acidic gas



acidic gas renoving device 22 into the cooler device 20. The water within
the cooler device 20 is driven by the punp 29 so that it is drained to the
water drain 5 pipe 30. A portion of this water is supplied by the _pi f 32
to the spray 21 whereas another portion of it is supplied by the ﬂﬂdﬁ Fl5t o
the spray 24; then, these are sprayed fromrespective ones. The

hi gh-t enper at ure exhaust gas mhich_mqg drained 10 out of the catalyst |ayer
17 and which contains CO2 and HF as deconposed gases is introduced into the
cool er device 20. This high-tenperature exhaust gas is then cooled down by
the water being continuously sprayed fromthe spray 21 within the cool er
device 20 to a 15 tenperature |l ess than or equal to 100C. A portion of HF
as produced by deconposition of CF4 is resolved into the sprayed water and
then renoved away. Cooling of the exhaust gas may alternatively be carried
out by bubbl iremehinexdevsce gad. i Mholsvaiateni ihicoblegted by thak. The

t enper at ur e- decr eased exhaust gas is _introduced into the acidic gas
renovi ng devi GCIPLC YRS BRPAYIERT gASVEBREE2| AREOCc EhLaEPOMREIh dENdCRat er bei ng
sprayed fromthe sprays 23, 24 within the acidi¢c gas renpving. device 22.

Wier eby, the a&{ di CRGayAESiodiddiDEy RAHoIeYIoR oF PECIISVER BY HF

contai ned 10 e, 19,305 008 ¢a2%: *10°RL1 B2 18 BRLYEd LT Q. agh vater

5 pipe 30. A portion of this water is supplied by the
pipe 32 to the spray 21 whereas another portion of it
is supplied by the pipe 31 to the spray 24; then,
these are sprayed from respective ones.

The high-temperature exhaust gas which was drained

10 out of the catalyst layer 17 and which contains CO, and
HF as decomposed gases is introduced into the cooler
device 20. This high-temperature exhaust gas is then
cooled down by the water being continuously sprayed
from the spray 21 within the cooler device 20 to a

15 temperature less than or equal to 100°C. A portion of
HF as produced by decomposition of CF, is resolved into
the sprayed water and then removed away. Cooling of
the exhaust gas may alternatively be carried out by
bubbling the exhaust gas into water within a water

20 tank. The temperature-decreased exhaust gas is
introduced into the acidic gas removing device 22. The
exhaust gas comes into contact with the water being
sprayed from the sprays 23, 24 within the acidic gas
removing device 22. Whereby, the acidic gas (produced

25 by decomposition of PFC) such as HF contained in the



removed away fromthe exhaust gas. In order to enhance the contact
ef ficiency between the exhaust gas and the water while at the sane tine
improving the efficiency 5 of acidic gas renoval, plastic-made 7 L;/1) /' is
filled within the acidic gas renoving device 22. HF is reduced in%ajgpupiy by
the acidic gas renoving device 22 to fall within a range of from several %
to 1 ppmor Iless. The resultant harggegs exhaust gas is then 10 drai ned
away through the driving blower 25 and exhaust duct 28 plus exhaust gas
cylinder 52 toward the external environment. In addition, the water that
has absorbed acidic gases is drained by the acidic gas renoving device 22
into the cooler device 20. 15 The interior of an entire systemincluding the
pre-processing tower 10, the reactor 11, the cooler device 20 and acidic
gas renoving device 22 is retained by the blower 25 at negative pressures
to thereby prexR¥stegiagesSofoHredr inhe FRRBE wakiedi pgd itAUS0 iShe exhaust
gas toward the outside of this s¥sten1 Additionally the acidic gas renoving
device 22 is AFFPVARRYRELEEORTBRpLEYALAE HaBbI | by QEARRetONBRB2AGREeVer
that either the sprag scheng or .the fglling toger SﬁhEﬁE i S su%Iri r because
of its advant agd aCRH29% FEHLCLANHY eBELFESP0ERES ©XRASHe IB5pADT It to
downsi ze 19JUL2005 - 2§ _ %hg bl ower for gas _exhaust  use. .
water while—a he same timeYimproving the efficiency
5 of acidic gas removal, plastic-made k> Y7 is
filled within the acidic gas removing device 22. HF is
reduced in amount by the acidic gas removing device 22
to fall within a range of from several % to 1 ppm or
less. The resultant harmless exhaust gas is then
10 drained away through the driving blower 25 and exhaust
duct 28 plus exhaust gas cylinder 52 toward the
external environment. In addition, the water that has
absorbed acidic gases is drained by the acidic gas
removing device 22 into the cooler device 20.
15 The interior of an entire system including the
pre-processing tower 10, the reactor 11, the cooler
device 20 and acidic gas removing device 22 is
retained by the blower 25 at negative pressures to
thereby prevent leakage of HF or the like contained in
20 the exhaust gas toward the outside of this system.
Additionally the acidic gas removing device 22 is also
modifiable to employ the bubbling scheme. Note however
that either the spray scheme or the filling tower

scheme is superior because of its advantage as to

25 reduced pressure losses and the capability to downsize



The al kali water solution within the alkali tank 39 is driven by the punp
40 so that it is supplied through a pipe 41 to the interior of the cooler
device 5 20. The alkali solution is used within the cooler device 20 to
neutralize specific acidic substances such as HF and the |ike whic{g diile2)05
contained in the water drained out of the acidic gas renoving device 22

and the water as sprayed fromthe spray 21, 10 respectively. The neutralized
water within the cooler device 20 is driven by the punp 29 and then drained
through the water drain pipe 30 to waste-water treatnent equi pnent (not
shown). The wastewater treatnment equipnent is for renoval of fluorine (also
15 including fluorine contained as fluorides) as contained in waste water
bei ng supplied by the water drain pipes 30, 37 and al so for outward
delivery of the waste water fromwhich fluorine was renoved away. The
illustrative dmpdvieweritosugastaxhanst B8fe20 the sem conductor fabrication
appar atuses (etchers and chem cal vapor deposition (CVD) quipnent) whi ch
are installed w thpf @%EaéFegﬁtﬁﬁoﬁPEHGlPB Wathgnptaegaddaligtankppl i ed

are connected via the duct 7 to the PFC deconBosition device .9.. Wth such
an arrangenent3? {15 9ELYEN BYFRE PYBPp&P nFP BheFngtelfuEHPRE16A PFC 19 JUL

2005 - 24 d%:%ﬂﬂﬁfﬁtéogiggvifetg Egepgggggio}hgfpggeg%%%ier device
5 20. The alkali solution is used within the cooler
device 20 to neutralize specific acidic substances
such as HF and the like which are contained in the
water drained out of the acidic gas removing device 22
and the water as sprayed from the spray 21,

10 respectively. The neutralized water within the cooler
device 20 is driven by the pump 29 and then drained
through the water drain pipe 30 to waste-water
treatment equipment (not shown). The wastewater
treatment equipment is for removal of fluorine (also

15 including fluorine contained as fluorides) as
contained in waste water being supplied by the water
drain pipes 30, 37 and also for outward delivery of
the waste water from which fluorine was removed away.

The illustrative embodiment is such that all of

20 the semiconductor fabrication apparatuses (etchers and
chemical vapor deposition (CVD) equipment) which are
installed within the clean room and to which PFC gases
are supplied are connected via the duct 7 to the PFC
decomposition device 9. With such an arrangement, it

25 is possible to permit a single machine of PFC



drained out of all of themin a concentrated way. Unlike the prior art,
this enbodinent is free fromthe need to connect a water supply pipe and a
water drain 5 pipe plus electrical wiring leads to a respective ond JUif 200pe
plurality of PFC deconposition devices which are installed within the clean
room and may be arranged so that such water supply and drain pipes and
electrical wiring leads are connectedyto the single 10 machine of PFC
deconposition device 9. This in turn nekes it possible to shorten a tine
taken to install the water supply/drain pipes and electrical wiring |eads
while at the same tinme reducing difficulties in installation works thereof.
15 In this enbodi nent the PFC deconposition device 9 is installed outside
of the clean room 2. Due to this, 1in case a clean roomis newy installed,
the enbodi nent avoids a need to provide in the clean room 2 an extra
install ati on spRRRMP?1thenprev2oedlcbapbsPEr6R 8B%i BECOJARESt he wat er
suppl y/drain i pes to be connected thereto, thereby enabling achievenent
of |ikewi se siZAIRRACPrBOEratiohsFRPRgLN Bf CPRECBFERRSHOYRY2. Anot her
advantage lies in.an ability to reduce the capacity.of cleanin ui prrent
25 for rennvaﬂ“B?lW%s?ﬁ%aPrt%ﬁt%ﬁ?naﬁ?éso?thgEH?BEsﬁ§ f§efu%r§%bgﬂ“% 25
wi thin the clean éoon12 and %hat
need to connect a

wgéegigﬁpply pipe and a water drain
5 pipe plus electrical wiring leads to a respective one
of the plurality of PFC decomposition devices which
are installed within the clean room and may be
arranged so that such water supply and drain pipes and
electrical wiring leads are connected to the single

10 machine of PFC decomposition device 9. This in turn
makes it possible to shorten a time taken to install
the water supply/drain pipes and electrical wiring
leads while at the same time reducing difficulties in
installation works thereof.

15 In this embodiment the PFC decomposition device 9
is installed outside of the clean room 2. Due to this,
in case a clean room is newly installed, the
embodiment avoids a need to provide in the clean room
2 an extra installation space for the PFC

20 decomposition device 9 and the water supply/drain
pipes to be connected thereto, thereby enabling
achievement of likewise size reduction or “downsizing”
of the clean room 2. Another advantage lies in an

ability to reduce the capacity of cleaning equipment

25 for removal of residual contaminants or micro-dusts



condi ti oni ng/ adj ust nent equi pnent which is operatively associated with the
clean room 2. A further advantage lies in an ability to make easier both
downsi zing of 5 the clean room 2 and | ayout alteration of senicomﬂﬁﬂﬁhﬂ%5
fabrication apparatuses. This can be said because the PFC deconposition
device 9 and any required water supply/drain pipes connected thereto are
not disposed within the clean room_2,51Q In cases where a PFC deconposition
device is newy installed for processing of PFC gases as drained out of a
plurality of etchers installed within the currently established clean room
installing the PFC deconposition device 9 outside of the clean room2 in 15
the way of this enbodinment makes it easier to nove the sem conductor
fabrication apparatuses such as the etchers and replace such sem conductor
fabrication apparatuses in accordance with a change of products to be
manuf act ur ed. WethenpehercleansreaBodi At that20fcapabl e of achieving a
flexibility-increased sem conductor factor%?through al.teration .and

recpnbinationQﬂnq+%&?%+égé?63H§F?8ﬂtl?ﬂE%P PtiyhéF§015p8§§ﬂﬂ§%W9}Y
not 1 ceably ShoLenoLesh DRl £ng SI%, LaSETS\0 ANG e Seegpdugtor
- 26 embodimepf Lo; | L oduee; Ee EFGaRec RIS bORNIGNLER i %ing of
5 the clean room 2 and layout alteration of
semiconductor fabrication apparatuses. This can be
said because the PFC decomposition device 9 and any
. required water supply/drain pipes connected thereto
are not disposed within the clean room 2.

10 In cases where a PFC decomposition device is newly
installed for processing of PFC gases as drained out
of a plurality of etchers installed within the
currently established clean room, installing the PFC
decomposition device 9 outside of the clean room 2 in

15 the way of this embodiment makes it easier to move the
semiconductor fabrication apparatuses such as the
etchers and replace such semiconductor fabrication
apparatuses in accordance with a change of products to
be manufactured. To be brief, this embodiment is

20 capable of achieving a flexibility-increased
semiconductor factory through alteration and
recombination of flexible production lines. It is also
possible to noticeably shorten or eliminate a time

taken to move the semiconductor fabrication

25 apparatuses. In addition, it is possible for this



by nerely installing the duct 7 within the clean room 2, w thout requiring
novenment of such sem conductor fabrication apparatuses. For this reason
upon 5 introduction of the PFC deconposition device 9, it becones pﬁ@ﬁ@ﬁ5@5
to shorten a halt/shut-down tine period of the sem conductor fabricatt
apparatus otherw se occurring due to the sem conductor production |ines

wi thin such clean room 2. 10 This enbgdinment is such that the reactor 11 is
subdivided into the heating unit 12 and the reaction wunit 16 each having
its own heater device, with the heating unit 12 and the reaction unit 16
installed on the indoor floor of a little house. This arrangenent 15 for
division of the reactor 11 into two parts of the heating unit 12 and
reaction unit 16 is enployed because in view of the concentrated processing
of PFC gases as drained out of all the sem conductor fabrication
appar at uses wherprdimenhstal iprefduapnthRePP0 dregmpesdihiPnasievisafl ch PFC
gases are supplied, the _total height of reactor 11 (i.e. the height of
heating unit RY BeEeinaingtatdipgi bReudnfti18) wptbdRedheegledme|gpom
significant to_an extent that which nakes it _difficult to transport them by

| and vehi cl es. 2 25V FHRQUEEBAN HEARI BPEPRCPEGAE r 8480 ARBACOS SR een 19 JUL
2005 27 the pas, exhaush BoRhLQPu8Ls®" FEENEiL %8 son, upon
5 introduction of the PFC decomposition device 9, it
becomes possible to shorten a halt/shut-down time
period of the semiconductor fabrication apparatus
otherwise occurring due to the semiconductor
production lines within such clean room 2.

10 This embodiment is such that the reactor 11 is
subdivided into the heating unit 12 and the reaction
unit 16 each having its own heater device, with the
heating unit 12 and the reaction unit 16 installed on
the indoor floor of a little house. This arrangement

15 for division of the reactor 11 into two parts of the
heating unit 12 and reaction unit 16 is employed
because in view of the concentrated processing of PFC
gases as drained out of all the semiconductor
fabrication apparatuses which are installed within the

20 clean room 2 and to which PFC gases are supplied, the
total height of reactor 11 (i.e. the height of heating
unit 12 and that of reaction unit 16) becomes
extremely significant to an extent that which makes it
difficult to transport them by land vehicles.

25 This embodiment merely requires connection between



additionally provided and the duct 7; thus, it is possible to readily
performadditional installation of any extra etcher within the clean room
2. APFC gas to 5 be drained out of the added etcher nay be processqq.mlz

t he PFC deconposition device 9 which is installed outside of the clean rg®m
2. Note here that the enbodinent is arranged to renove any acidic gas (or
car bon nonoxi de) as drained out of _apsetcher by the 10 acid gas renoving
device 4 (or carbon nonoxide renmoval device 6) that is installed at a

| ocation adjacent to the outlet or "exit" port of the etcher; thus, it is
possi ble to preclude damages of working environment wthin the clean room 2
even where the duct 7 is 15 damaged within the clean room 2. Additionally,
inmproving the reliability of the duct 7 enables installation of harnful gas
processi ng equi pnent for treatnment of these harnful gases (carbon nonoxide,
chlorine and offrd3s aexhanstaPPbhisnt Sfda@noftFRET26CP&n room 2 and al so

in the upstream of {he PFC deco sition device 9 to_ thereby .achieve
concent r at ed %ﬁ%&%&%?ﬁbfgfPfﬂgéggﬁaﬁﬁﬁthﬁagégF i S redbodiSrent, aci dic

substances suchse: Fe OISy Betlheh, SE8 R0RRAT S9HRRTAR B g0
alkali solution,to.fpe, nepthal! 42LheR £RAX12aANdoblC2. A pFC gas to
5 be drained out of the added etcher may be processed by
the PFC decomposition device 9 which is installed
outside of the clean room 2. Note here that the
embodiment is arranged to remove any acidic gas (or
carbon monoxide) as drained out of an etcher by the
10 acid gas removing device 4 (or carbon monoxide removal
device 6) that is installed at a location adjacent to
the outlet or “exit” port of the etcher; thus, it is
possible to preclude damages of working environment
within the clean room 2 even where the duct 7 is
15 damaged within the clean room 2. Additionally,
improving the reliability of the duct 7 enables
installation of harmful gas processing equipment for
treatment of these harmful gases (cafbon monoxide,
chlorine and others) at a location outside of the
20 clean room 2 and also in the upstream of the PFC
decomposition deviée 9 to thereby achieve concentrated
processing of these harmful gases.
In this embodiment, acidic substances such as HF
and the like which are separated from exhaust gases

25 and resolved in water is neutralized by supplying



cool er device 20; thus, respective neutralization- processed waste water as
drai ned out of the neutralization tank 11 and cool er device 20 inprove in 5
absorption ability (solubility) of acidic gases such as HF and the Iiﬁﬁsﬁﬁ
contained in the exhaust gases. Part of the waste water may be reustl! 5
the water to be sprayed fromthe corresponding sprays 63 and 24 to thereby
make it possible to enhance the efficpgncy of 10 renoval of acidic gases
contained in the exhaust gases. |n cases where the PFC deconposition device
9 which performs concentrated processing of PFC gases as drai ned out of

all the etchers within the clean room2 interrupts its PFC gas treatnent
operation due to 15 malfunction or the |ike, sem conductor fabrication
processes within such clean room2 are all halted. In this enbodinent, in
ener gency eventikin,mhi h the PFC, deconposit.ion .device 9 stops, let the

three-way val velkaliofQdutign for &B¢ BERHIG G HER itHH bel tHe€ 20 duct

7 th t i de of the three- I .8 d.the pipe 60. Th
exhaust gas vhFCRRESIAYAPRed Ut sy GERSETANE N RIVAR P he bl over 50

to be tenporariEé8E§%§Og§g%%OFE%%F}g% ﬁ%ﬁyéﬁfgﬁﬁy% \@Hg devi ce 47

t hrough the piBE _ SC 5 rather than to the PFC
decomposi ti on fextee)9,a190A%aRA091 ark® cofiidll GdlARES aing SShgehn such

exhaust gas wi
5 absorption ability (solubility) of acidic gases such

as HF and the like as contained in the exhaust gases.
Part of the waste water may be reused as the water to
be sprayed from the corresponding sprays 63 and 24 to
thereby make it possible to enhance the efficiency of

10 removal of acidic gases contained in the exhaust gases.

In cases where the PFC decomposition device 9

which performs concentrated processing of PFC gases as
drained out of all the etchers within the clean room 2
interrupts its PFC gas treatment operation due to

15 malfunction or the like, semiconductor fabrication
processes within such clean room 2 are all halted. 1In
this embodiment, in emergency events in which the PFC
decomposition device 9 stops, let the three-way valve
8 rotate to thereby provide connection between the

20 duct 7 on the upstream side of the three-way valve 8
and the pipe 60. The exhaust gas which was drained out
of each etcher is driven by the blower 50 to be
temporarily introduced into the acidic gas removing
device 47 through the pipe 60 and gas collection duct

25 49, rather than to the PFC decomposition device 9.



renoved by the acidic gas renoving device 47. Generally the gas processing
capacity of the acidic gas renoving device 47 is about ten to fifty tinmes 5
greater than the capacity of exhaust gas being supplied by the duct97JUL 005
t he PFC deconposition device 9. Due to this, it is possible for the acidic
gas renoving device 47 to renove the acidic gases residing in the exhaust
gas being supplied to the PFC 10 decompqsition device 9. The resulting
exhaust gas from which the acidic gases are renoved is drained out of the
exhaust gas cylinder 52 to external environnent. During introduction of
such exhaust gas via the pipe 60 to the acidic gas renoving device 47, the
requi red 15 operation check and repair of the PFC deconposition device 9
which is mal functioning are carried out. After conpletion of repairing

tasks, rotate the three- mag valve 8 to supply the exhaust gas to the PFC
deconposi ti on Meldte 92s¢s that he§ldenis sHEBJPHBANSZ09RS #dddbRe of

| yi th h ia the, pi 60 to.th i.di [ devi
47T ener goncsPTeVER &Y CHER ASIRAFT HAE( FEROBANEREEVIRE df the PRC —
deconposi tion gevice &?ereb¥ it _becones pgssibLg to_f %%rforn1 peration
check and repaf7"%Wo?ks¥ %08 ®2BrPEGEF HAg“PREEM EpPitorr 6T AMEC
g?”kgogd“Ctor 323Y-E00%1ng 9viaPLCRLT QBOREOEERSES Wity liff Ll ean room

5 greater than the capacity of exhaust gas being
supplied by the duct 7 to the PFC decomposition device
9. Due to this, it is possible for the acidic gas
removing device 47 to remove the acidic gases residing
in the exhaust gas being supplied to the PFC

10 decomposition device 9. The resulting exhaust gas from
which the acidic gases are removed is drained out of
the exhaust gas cylinder 52 to e#ternal environment.
During introduction of such exhaust gas via the pipe
60 to the acidic gas removing device 47, the required

15 operation check and repair of the PFC decomposition
device 9 which is malfunctioning are carried out.
After completion of repairing tasks, rotate the three-
way valve 8 to supply the exhaust gas to the PFC
decomposition device 9. In this way, this embodiment

20 is capable of supplying the exhaust gas via the pipe
60 to the acidic gas removing device 47 in emergency
events such as malfunction or the like of the PFC
decomposition device 9 whereby it becomes possible to
perform operation check and repair works without

25 requiring interruption of the semiconductor



time period required for operation check and repair of the PFC
deconposition device 9 is about one to two days, the anobunt of a PFC gas
which is released to 5 external environnent w thout being deconposed stay.

at an extrenely small rate with respect to the PFC gas anount to ) h@aﬁlﬂfy
processed by the PFC deconposition device 9 in this enbodinent. This

enbodi ment is al so capable of using gge_PFC 10 deconposition device 9 to
process a PFC gas which is drained out of the CVD apparatus as installed in
the clean room2. In case a machine roomfor installation of air
purification apparatus for purifying indoor air of the 15 clean room2 and
air-conditioning equi pnent of clean room 2 is provided inside of the

machi ne-room sem conductor fabrication factory 1 or alternatively wthin a
bui I di ng associated with the sem conductor fabrication factory, the PFC
deconposi ti on b igatglan prgcCeRsensYhi el WiehtheddckoafcBineffodm The PFC
deconposition device 9 in which the reactor 11 is divided into the heating
unit 12 and rédidig APWAY nIuERd HRE PReTRFECBNGheekoARHr tBPRAA P&r nmki ng

the ceiling of such chine room higher and thus is 25 readily installable
| the: machi nd odHC TRABGRLE 108 196 108 08 ot SoShaRhs SEPHEE thoavor d

installation(gays, the amount of a PFC gas which is released to
5 external environment without being decomposed stays at
an extremely small rate with respect to the PFC gas
amount to be yearly processed by the PFC decomposition
device 9 in this embodiment.
This embodiment is also capable of using the PFC
10 decomposition device 9 to process a PFC gas which is
drained out of the CVD apparatus as installed in the
clean room 2.
In case a machine room for installation of air
purification apparatus for purifying indoor air of the
15 clean room 2 and air-conditioning equipment of clean
room 2 is provided inside of the machine-room
semiconductor fabrication factory 1 or alternatively
within a building associated with the semiconductor
fabrication factory, the PFC decomposition device 9
20 may be installed within such machine room. The PFC
decomposition device 9 in which the reactor 11 is
divided into the heating unit 12 and reaction unit 16
does not require any reconstruction for making the
ceiling of such machine room higher and thus 1is

25 readily installable in the machine room.



the three-way valve 8 and pipe 60 and instead install PFC deconposition
devices 9 in parallel to the duct 7 while causing these PFC deconposition
devices 9 to 5 offer switchable operability. Wth such an arrangenent

i f one PFC deconposition device 9 malfunctions then the other GQJULZWS
deconposition device 9 is enpl oyable to perform exhaust gas proce55|ng
(renmoval of residual acidic gases_and BFC deconposition 10 treatnent).
Additionally, the operation check and repair of a malfunctioning PFC
deconposition device 9 nmay be done while continuously performng

sem conductor fabrication processes. An explanation will be given of another
enbodi nent 15 of the PFC deconposition device with reference to Fig. 3

bel ow. A PFC deconposition device 9A of this enbodi ment is arranged so that

a water vaporizer 55 is installed at the pipe 27 of the PFC deconposition
devi ce 9, mnth theIVH}%ra%%%pP?rBFEEl§$3b§Pn@VQGdcéﬁﬁééﬂéétHSHtHé'mater

VR water vapdtd AITaR-d VHE S pAcEn «Mipé’?ﬁﬁr%ﬁé?iﬁa%‘éaﬁi’”ﬁgta e
remai ni ng arr nt of the(fFC decg ogition e, he sgme as
that of the PFC delSPNSTHH2sq8Ys %g %?a?@ﬁangﬁ V\ﬂlﬁl HUfie "wat er

vaporizer 55, th e 2008 g "t 9és e 2p Pk 98L SHBSE 24 Vb Sét}%é& gagoto be
supplied by th

5 offer switchable operability. With such an arrangement,
even if one PFC decomposition device 9 malfunctions
then the other PFC decomposition device 9 is
employable to perform exhaust gas processing (removal
of residual acidic gases and PFC decomposition

10 treatment). Additionally, the operation check and
repair of a malfunctioning PFC decomposition device 9
may be done while continuously performing
semiconductor fabrication processes.

An explanation will be given of another embodiment

15 of the PFC decomposition device with reference to Fig.
3 below. A PFC decomposition device 9A of this
embodiment is arranged so that a water vaporizer 55 is
installed at the pipe 27 of the PFC decomposition
device 9, with the water supply pipe 35 being

20 connected to the water vaporizer 55 and with a steam
supply pipe 56 provided to couple together the water
vaporizer 55 and the space 14 of the heating unit 12.
The remaining arrangement of the PFC decomposition
device 9A is the same as that of the PFC decomposition

25 device 9 stated supra. Within the water vaporizer 55,



pipe 27 flows in a heat transfer pipe (not shown) whereas water (reactive
wat er) being supplied by the water supply pipe 35 flows on the shell side.
Water is 5 heated up by the exhaust gas within the water vaporizer 55 to
t hereby become a steam The steamthus generated is supplied thrddghlt2§8s
steam supply pipe 56 to the space 14 and is then added to the exhaust gas.
The PFC deconposition device 9A offer;3 tthe same 10 function as the PFC
deconposition device 9 and can obtain the sane effects and advantages as
the latter. Since the PFC deconposition device 9A is designed to use the
heat of an exhaust gas drained out of the reaction unit 16 to change the
reactive water into a 15 steam it is possible to reduce the thermal energy
bei ng applied for heat-up of the exhaust gas at the heating unit 12 of the
PFC deconposition, device 9A. This is because no energies are re%ui red to
change the reacdttIR-YRIRPT2REEeac¥hRYAFi HAPhEOPPE BEBAPSS BYortN®0 devi ce
9. Even where the Egg gfconposition de¥ice %A is.used £n | ace of the PFC
deconposi t i on RRF c&’ ot 1AWE hil prACRF oEERBPAGTaBpRPal RO 4O in Fig. 1,
it is possible to obtain simlar effects occurri.ng in tllie 2 Pli\% rocessi ng
apparatus 44 o erERn HReE 10 a6c S reohas8es g5, slebiisd Pan Wit “be
gi ven of a”OtﬂﬁitéPQBSbB?Ptpipe 35 flows on the shell side. Water is
5 heated up by the exhaust gas within the water
vaporizer 55 to thereby become a steam. The steam thus
generated is supplied through the steam supply pipe 56
to the space 14 and is then added to the exhaust gas.
The PFC decomposition device 9A offers the same
10 function as the PFC decomposition device 9 and can
obtain the same effects and advantages as the latter.
Since the PFC decomposition device 9A is designed to
use the heat of an exhaust gas drained out of the
reaction unit 16 to change the reactive water into a
15 steam, it is possible to reduce the thermal energy
being applied for heat-up of the exhaust gas at the
heating unit 12 of the PFC decomposition device 9A.
This is because no energies are required to change the
reactive water into a steam in the PFC decomposition
20 device 9.
Even where the PFC decomposition device 9A is used
in place of the PFC decomposition device 9 in the PFC
processing apparatus 44 shown in Fig. 1, it is

possible to obtain similar effects occurring in the

25 PFC processing apparatus 44 of Embodiment 1.



of the PFC deconposition device with reference to Fig. 4 below. A PFC
deconposition device 9B of this enbodinent is arranged so that a gas
pre-heater 57 is 5 installed at the pipe 26 of the PFC deconposittﬁﬂj
device 9 with the pipe 26 connected via this gas preheater 57 to lsg@ie
of the heating unit 12. The other arrangenent of the PFC deconposition
device 9B is the sane as that of thg,PEC deconposition device 9. 10 A

hi gh-tenperature gas which is drained out of the catalyst layer 17 and
supplied by the pipe 27 flows in a heat-transfer pipe (not shown) as
provided within the gas preheater 57 whereas an exhaust or waste gas being
supplied via the pipe 26 flows on the shell side 15 within the gas preheater
57. The exhaust gas being supplied by the pipe 26 is heated up by the high-
t enperature exhaust gas as supplied by the pipe 27 and then introduced into
the space 14 in thensexpbanabion|villiehpegaveneofogaogperTigmbodiment

hi gh-tenperature exhaust 20 gas flowing in the heat transfer pipe that is
provi ded witHfh the BES deetmpeettEon| deviaeeodiEBdrrhiesenieé teodler devi ce
20 and then cool ed down in the way stated previously. The PFC deconposition

devi ce 9B of f & PRIV sade PFSS dapamnsil on depee e idosh i on device 9 and

can 19 Jul 2005. -.34 obtain the sgne effects and advaRtages as the latter.
embodiment 1s arranged so that a gas pre-heater 57 1is

5 installed at the pipe 26 of the PFC decomposition
device 9 with the pipe 26 connected via this gas
preheater 57 to the space of the heating unit 12. The
other arrangement of the PFC decomposition device 9B
is the same as that of the PFC decomposition device 9.

10 A high-temperature gas which is drained out of the
catalyst layer 17 and supplied by the pipe 27 flows in
a heat-transfer pipe (not shown) as provided within
the gas preheater 57 whereas an exhaust or waste gas
being supplied via the pipe 26 flows on the shell side

15 within the gas preheater 57. The exhaust gas being
supplied by the pipe 26 is heated up by the high-
temperature exhaust gas as supplied by the pipe 27 and
then introduced into the space 14 in the state that
its temperature rose up. The high-temperature exhaust

20 gas flowing in the heat transfer pipe that is provided
within the gas preheater 57 is introduced into the
cooler device 20 and then cooled down in the way
stated previously.

The PFC decomposition device 9B offers the same

25 function as the PFC decomposition device 9 and can



Since the PFC deconposition device 9B is arranged to use the heat of an
exhaust gas as drained out of the reaction unit 16 to heat up the exhaust
gas being 5 supplied to the heating unit 12, it is possible to reﬁpgﬂ_ﬂﬂ@
thermal energy being applied for heat-up of the waste gas at the heating
unit 12 of the PFC deconposition device 9B. Even where the PFC
deconposition device 9B is used 10 2@ | i eu of the PFC deconposition device
9 in the PFC processing apparatus 44 shown in Fig. 1, simlar effects
occurring in the PFC processing apparatus 44 of Enbodinent 1 are
obt ai nabl e. 15 Enbodi nent 2 A PFC processing apparatus in accordance with
anot her enbodi nent of the present invention will be explained with
reference to Fig. 5. The PFC processing apparatus 44A of this enbodinent is
arranged so that 20 the exhaust duct 28 is connected to the acidic gas
removi ng devi ebthin rthde i of Deetssi agd apeant aged4asshbenlabtBrg. 1. An
arrangenent of the other part of PFC processing apparatus 44A is the sane
as that of tIsmRRC tho RS deccppes bt Len 4devipet BBsienbodangad, t25 an
exhaust gas which was drained out of the acidic gas 35 - 19 JUL 2005
renovi ng devi csxhd hdat RFC akeconpdas i ons devi deagnegd guppbifedihehr ough t he
exhaust gas duct 28 to the acidic gas renoving device 47. Due to this, in
case reaction unit 16 to heat up the exhaust gas being
5 supplied to the heating unit 12, it is possible to

reduce the thermal enerqgy being applied for heat-up of

the waste gas at the heating unit 12 of the PFC

decomposition device 9B.

Even where the PFC decomposition device 9B is used

10 in lieu of the PFC decomposition device 9 in the PFC

processing apparatus 44 shown in Fig. 1, similar

effects occurring in the PFC processing apparatus 44

of Embodiment 1 are obtainable.

15 Embodiment 2
A PFC processing apparatus in accordance with

another embodiment of the present invention will be
explained with reference to Fig. 5. The PFC processing
apparatus 44A of this embodiment is arranged so that

20 the exhaust duct 28 is connected to the acidic gas
removing device 47 in the PFC processing apparatus 44
shown in Fig. 1. An arrangement of the other part of
PFC processing apparatus 44A is the same as that of
the PFC processing apparatus 44. In this embodiment,

25 an exhaust gas which was drained out of the acidic gas



the aci dic gas renoving device 22 decreases in acidic 5 gas renova
functionality, any acidic gas to be produced by PFC deconposition within the
reaction unit 16 can be renoved by the acidic gas renoving device 47. 1In
this way, it is possible to use the acidic gas renoving device 47 as a
backup of the acidic gas 10 renoving device 22. The PFC processin? agfamﬁtus
44A of this enbodi nent can al so obt %n the effects occurring at 18
above- st at ed PFC processi ng apparatu I4. In the PFC processing apparatus
44A of this 15 enbodi nent, the acidic gas renoving device 22 of the PFC
deconposition device 9 may be deleted to renove the acidic gas as produced
by PFC deconposition within the reaction unit 16 not by the acidic gas
renoving device 22 but by the acidic gas renoving device 47. In 20 this
case the acidic gas renoving device 47 is designed to operate continuously
during sem congeiidwing ndévif@et 2pi 6@. the pRe BECompoedsdiong dapdareatus 44A, it
is also possible to replace the PFC deconposition device 9 with either one
of the PFC decismposppl bed 26hdenghetBA artatbe BRE decan@s8sitbi amedevi ce 9B.
19 JUL 2005 - 36 Enbodinment 3 A PFC processing apparatus in accordance
with still anatidicegbodremoving tdheipeeddnt Duwendi bnisy | in case
the acidic gas removing device 22 decreases in acidic
5 gas removal functionality, any acidic gas to be
produced by PFC decomposition within the reaction unit
16 can be removed by the acidic gas removing device 47.
In this way, it is possible to use the acidic gas
removing device 47 as a backup of the acidic gas
10 removing device 22. The PFC processing apparatus 44A
of this embodiment can also obtain the effects
occurring at the above-stated PFC processing apparatus
44.
In the PFC processing apparatus 44A of this
15 embodiment, the acidic gas removing device 22 of the
PFC decomposition device 9 may be deleted to remove
the acidic gas as produced by PFC decomposition within
the reaction unit 16 not by the acidic gas removing
device 22 but by the acidic gas removing device 47. 1In
20 this case the acidic gas removing device 47 is
designed to operate continuously during semiconductor
manufacturing. In the PFC processing apparatus 44A, it
is also possible to replace the PFC decomposition

device 9 with either one of the PFC decomposition

25 device %A and the PFC decomposition device 9B.



be expl ai ned bel ow. The PFC processing apparatus 44B 5 of this enbodi nent
is arranged so that the PFC deconposition device 9 in the PFC processing
apparatus 44 shown in Fig. 1 is replaced by a PFC deconposition device 9C
shown in Fig. 6. The other arrangenent of the PFC processing apparatus 44B
is the same as that 10 of the PFC processing apparatus 44. An arr afd§elferijffof
t he PFC deconposition device 9C that js used in the PFC processing
apparatus 44B will be explained. Weéreas the PFC deconposition device 9 is
a wet-type PFC deconposition device in which waste water 15 generates the
PFC deconposition device 9C used in this enbodinent is a dry-type PFC
deconposition device in which no waste water generates. The PFC
deconposition device 9C is equipped with a reaction unit 11, filer devices
65, 66 and fine 20 particle/powder silo 81. The duct 7 is coupled to a

| oner - part space 6Bmbbdimentfi Bter device 65. The pipe 26 which is coupled
to the heating unit 12 is coupled to an upper-part space of the filter

devi ce 65. The pipePB? psoceapled aprarhdwsr iopaceogglagice eitfli | ter 25
device 66. The exhaust gas duct 28 is coupled to an - 37 - 19 JUL 2005

upper space 6%%ill hanetherregeodimess. ofhthporyesest| dngentdomomtiddt ed by a
pipe 82 to the duct 7 at a location in the downstream of the three-way

val ve 8 and ar2cc¥phatee@dPeyoy- piPhe sF¢ P¥Pee DT by 2gpparatus 44B

5 of this embodiment is arranged so that the PFC
decomposition device 9 in the PFC processing apparatus
44 shown in Fig. 1 is replaced by a PFC decomposition
device 9C shown in Fig. 6. The other arrangement of
the PFC processing apparatus 44B is the same as that

10 of the PFC processing apparatus 44. An arrangement of
the PFC decomposition device 9C that is used in the
PFC processing apparatus 44B will be explained.
Whereas the PFC decomposition device 9 is a wet-type
PFC decomposition device in which waste water

15 generates the PFC decomposition device 9C used in this
embodiment is a dry-type PFC decomposition device in
which no waste water generates.

The PFC decomposition device 9C is equipped with a

reaction unit 11, filer devices 65, 66 and fine-

20 particle/powder silo 81. The duct 7 is coupled to a
lower-part space 68 of the filter device 65. The pipe
26 which is coupled to the heating unit 12 is coupled
to an upper-part space of the filter device 65. The
pipe 27 is coupled to a lower space 68 of the filter

25 device 66. The exhaust gas duct 28 is coupled to an



5 respectively. An arrangenent of the filter device 65, 66 wll be
explained with reference to Fig. 7. The filter device 65, 66 includes a
plurality of tubular filter elenents 67A, 67B, 67C or the like which are
installed within a 10 vessel -li ke housing 80. Each filter elenent has a
filter fabric or cloth (not shown) which is wound around an outer stﬁf ce.
An inside space of the vessel 80 is  subdivided by each filter elene Jlnﬂwﬁ
the | ower space 68 and upper space . An air supply pipe 70A 15 with a

val ve 71A provided therein is inserted fromthe wupper part into the inside
of filter elenment 67A. Simlarly, an air supply pipe 70B wth a valve 71B
provided therein is inserted fromthe upper part into the inside of filter
el enent 67B; an air supply pipe 20 70C with a valve 71C provided therein is
inserted from the upper part into the inside of filter element 67C. A
solid conponentppesespace 6an&f7RhesfidhrectiedicehbéughThhepoatiees 77A to a
bottom portion of the vessel 80 of the filter device 65. A screw conveyer
74 25 i s di spositob®heashcohresbeildbyoappipet 8Reser whier dugitk 71@tJW@L 2005 -
38 72. A solid conponent reservoir tank 73 is connected via the valve 77B
to the bottom bPcahronesBethgodewnstream pfethgethkeeswayavadv@v&onveyer 75

is laid out belowthe solid conponent reservoir tank 73.
and also connected by a pipe 83 to the pipe 27,

5 respectively.
An arrangement of the filter device 65, 66 will be

explained with reference to Fig. 7. The filter device
65, 66 includes a plurality of tubular filter elements
67A, 67B, 67C or the like which are installed within a

10 vessel-like housing 80. Each filter element has a
filter fabric or cloth (not shown) which is wound
around an outer surface. An inside space of the vessel
80 is subdivided by each filter element into the lower
space 68 and upper space 69. An air supply pipe 70A

15 with a valve 71A provided therein is inserted from the
upper part into the inside of filter element 67A.
Similarly, an air supply pipe 70B with a valve 71B
provided therein is inserted from the upper part into
the inside of filter element 67B; an air supply pipe

20 70C with a valve 71C provided therein is inserted from
the upper part into the inside of filter element 67C.
A solid component reservoir tank 72 1is connected
through the valve 77A to a bottom portion of the
vessel 80 of the filter device 65. A screw conveyer 74

25 is disposed beneath the solid component reservoir tank



5 As has been described in Enbodi nent 1, the exhaust gas being gui ded by
the duct 7 contains several inpurities along wth PFC (CF4), exanples of
which are an inpurity that produces solid conmponents by reaction wth

wat er such as SiF4 and WF6 as produced during 10 etching processes and an
inpurity that is a solid conponent such as Si02 and WOB or el se. ThijgL 2005
exhaust gas is supplied into the Log@r_space 68 of the filter device 65.
Power particles of Ca salts as filled wthin the powder silo 81-typically,
powder of 15 cal cium hydroxide [Ca(OH)2]-is supplied through the pipe 82 to
t he duct 7 when a valve (not shown) opens. The powder Ca(OH)2 is m xed into
t he exhaust gas and then flows into the | ower space 68 of the filter

device 65. SiF4 and WF6 contained in the exhaust gas 20 experience
neutralization reaction with Ca(OH)2 as indicated in Equations (6) and (7)
to thereby proticed GaRZd Sapanrht\OREseeOH)ttank STF4is Quaprectedi 02 +
2H2O ... (6) 3Ca(OH) 2 + W6 3CaF2 + W8 + 3H20 ... (7) 25 Further, HF
contai ned i n sUch Exdaiatvgas’Botgueheobgttom3gf Ehgevpegeds8Ehed cal
reaction with Ca(OH)2 indicated b Equation (8) below to therehy produce
cal ci um fl uori'th® 1Sy depicd @érrpo”hé?ﬁ%e"élﬁ‘l’f“é%l’%? OB abdl ¥B3dc8Htai ned

in the exhaust gas and unr ted Ca 2 al on ith
béﬁow the so f compo gﬁ% resergo$% tank 73.

5 As has been described in Embodiment 1, the exhaust
gas being guided by the duct 7 contains several
impurities along with PFC (CF,), examples of which are
an impurity that produces solid components by reaction
with water such as SiF, and WF; as produced during

10 etching processes and an impurity that is a solid
component such as SiO, and WO, or else. This exhaust
gas is supplied into the lower space 68 of the filter
device 65. Power particles of Ca salts as filled
within the powder silo 8l1—typically, powder of

15 calcium hydroxide [Ca(OH),]—is supplied through the
pipe 82 to the duct 7 when a valve (not shown) opens.
The powder Ca(OH), is mixed into the exhaust gas and
then flows into the lower space 68 of the filter
device 65. SiF, and WF,; contained in the exhaust gas

20 experience neutralization reaction with Ca(OH), as
indicated in Equations (6) and (7) to thereby produce
CaF,, SiO, and WO,.

2Ca(OH), + SiF, = 2CaF, + Sio, + 2H,0 ... (6)
3Ca(OH), + WF, = 3CaF, + WO, + 3H,0 e (T)

25 Further, HF contained in such exhaust gas



5 CaF21 Si02 and W3 as produced by the reaction of Equations (6), (7) and
(8) are trapped by the filter <cloth installed in each filter elenment 67 of
the filter device 65 and are then renoved away from the exhaust gas. The
exhaust gas which has passed through 10 the filter elenent 67 and contains
CF4 flows into the spaces 14, 19 within the reactor 11 through the ﬂfﬂ@r
space 69 and pipe 26. CF4 is deconpo? gd _by the catalyst layer 17 in

stated previously in Enbodi nent he exhaust gas being supplied to the 15
reactor 11 contains none of HF, SIiF" WF6, Si02 and WO3. The acidic gas (HF)
that was produced by deconposition of CF4 at the catalyst |layer 17 is
introduced into the space 68 of the filter device 66. QOpening a valve (not
shown) pernits Ca(OH) 2 power 20 within the powder silo 81 to be supplied by
the pipe 83 to the pipe 27 and then m Xxed into the exhaust gas. Ca(OH)2

al so is introcKrelienees ehepicel 68eagilonxpéthefia¢9decind epatedf by
neutralizing reaction with Ca( 2 as given by Equation (8) to thereby
produce 25 Cafguabigny (®poselowsbo thetepy prodpcesraleipmpdluorid®) ~ This
CaF2 and unreacted Ca( 2 are captured by the filter cloth withjn the
filter device @ﬁﬂﬁﬁurlﬁﬁ HEnEPRRP SHtéfSHCPaﬁérSszcﬁﬁé Wha G

Ca( OH) 2

in the exhaust gas and unreacted Ca(OH), along with

5 CaF,, SiO, and WO, as produced by the reaction of
Equations (6), (7) and (8) are trapped by the filter
cloth installed in each filter element 67 of the
filter device 65 and are then removed away from the
exhaust gas. The exhaust gas which has passed through

10 the filter element 67 and contains CF, flows into the
spaces 14, 19 within the reactor 11 through the upper
space 69 and pipe 26. CF, is decomposed by the
catalyst layer 17 in the way stated previously in
Embodiment 1. The exhaust gas being supplied to the

15 reactor 11 contains none of HF, SiF,, WF,, SiO, and WO,.

The acidic gas (HF) that was produced by

decomposition of CF, at the catalyst layer 17 is
introduced into the space 68 of the filter device 66.
Opening a valve (not shown) permits Ca(OH), power

20 within the powder silo 81 to be supplied by the pipe
83 to the pipe 27 and then mixed into the exhaust gas.
Ca(OH), also is introduced into the space 68. HF
experiences occurrence of neutralizing reaction with
Ca(OH), as given by Equation (8) to thereby produce

25 CaF,.



5 and CaF2 which was fornmed as a result of capture at surfaces of the
filter cloth, unreacted HF reacts wwth such Ca(OH)2 and is then fixed.
Chem cal reaction between HF and Ca(OH)2 is accel erated at hi gher
tenperatures. As the exhaust gas drained out of the 10 catalyst layer 17 is
high in tenperature, its chemical reaction is accelerated. Cool ant§ #iLr2i#%s
supplied by a pipe 76 to the upstregygside of the filter element 67 of the
filter device 66, that is, into the | ower space 68. This coolant air is
used to cool the exhaust gas 15 within the | ower space 68 whereby the
tenperature of such exhaust gas is adjusted so that it is greater than or
equal to about 200C and yet bel ow 300C. This 1is because the heat-resistance
tenperature of filter cloth is 300C. Preferably the supply position of 20
coolant air is in the downstreamof a junction point of the pipe 27 and
pi pe 83. This is r€quibHed beddlise> HF.artd28a@ OH) 2 powder are ni xed(8&hd
contacted together at higher tenperatures to thereby efficiently execute
t he neutralizati onThd&cCidn. avderrepetaighat8ty) enpes P euESRdPY i Bhe
Ca(OH) 2 becones Cao and then the 19 JUL 2005 - 41 activity.as the alkal
khipndhgpdiddsn deydcs A t RETABLcti on wat er

lowers. In thi $1EhBEAFHBRE, Wit : :
L5 e 0, UaEnklEaREh. A HTSREOONA 1 eacthon, B IR,

5 and CaF, which was formed as a result of capture at
surfaces of the filter cloth, unreacted HF reacts with
such Ca(OH), and is then fixed. Chemical reaction
between HF and Ca(OH), is accelerated at higher
temperatures. As the exhaust gas drained out of the

10 catalyst layer 17 is high in temperature, its chemical
reaction is accelerated. Coolant air is supplied by a
pipe 76 to the upstream side of the filter element 67
of the filter device 66, that is, into the lower space
68. This coolant air is used to cool the exhaust gas

15 within the lower space 68 whereby the temperature of
such exhaust gas is adjusted so that it is greater
than or equal to about 200°C and yet below 300°C. This
is because the heat-resistance temperature of filter
cloth is 300°C. Preferably the supply position of

20 coolant air is in the downstream of a junction point
of the pipe 27 and pipe 83. This is required because
HF and Ca(OH), powder are mixed and contacted together
at higher temperatures to thereby efficiently execute

the neutralization reaction. Under the high

25 temperature condition, Ca(OH), becomes CaO and then the



5 condition, Ca(OH)2 exists. For this reason, since the reaction shown in
the formula (8) is the high tenperature condition, the reaction speed is
accelerated, and then HF is renoved effectively. As the blower 25 is
driving, the exhaust gas is drained 10 fromthe filter device 66 to the
exhaust duct 28. The exhaust gas being drained to the exhaust duct]928| 2005
contains no acidic gases. The exhaust .gas within the exhaust duct 28 is
cool ed by the coolant air which is™ §&p5|ied fromthe pipe 84 into the
exhaust duct 28 and 15 thus drops down at 50C. Due to supplenent of the air
whi ch decreases to 50C, it will no | onger happen that H2O generated by the
reaction of Equation (8) is condensed to change into a liquid. At the
filter devices 65, 66, a difference in 20 pressure between the upper space
69 and | ower space 68 is detected by a differential pressure neter or gauge
(not shown). Aictaifity eds dietvé celkal whlichessch I esisis eemibodiipentceineaches a
preset value, e.g. filter device 66, its filter elenents are subjected to
back washi ng. t2te Mpstseati$idal $incéhehéi reacstiep wateo dapeadded wal ve 19
JUL 1005 - 42 71A. Backwash-use water which is supplied fromthe air
supply pipe 70¢5¢ sthiz peetiluorite desodposingi reactiehenmany6wAtamd t hen
passes through the filter cloth and thereafter is drained to the |ower
space 68. Due components is existed, even under the high temperature
5 condition, Ca(OH), exists. For this reason, since the
reaction shown in the formula (8) is the high
temperature condition, the reaction speed is
accelerated, and then HF is removed effectively. As
the blower 25 is driving, the exhaust gas is drained
10 from the filter device 66 to the exhaust duct 28. The
exhaust gas being drained to the exhaust duct 28
contains no acidic gases. The exhaust gas within the
exhaust duct 28 is cooled by the coolant air which is
supplied from the pipe 84 into the exhaust duct 28 and
15 thus drops down at 50°C. Due to supplement of the air
which decreases to 50°C, it will no longer happen that
H,0 generated by the reaction of Equation (8) is
condensed to change into a liquid.
At the filter devices 65, 66, a difference in
20 pressure between the upper space 69 and lower space 68
is detected by a differential pressure meter or gauge
(not shown). At a filter device in which such pressure
difference reaches a preset value, e.g. filter device

66, its filter elements are subjected to back washing.

25 More specifically, the first step is to open the valve



5to the flow of this backwash-use water, solid conponents (such as cal cium -
fluoride, unreacted Ca(OH)2 and the like) which are attached to outer
surfaces of the filter cloth drop down as a balk onto the bottom of the
vessel 80. After having conpleted the back 10 washing of the filter el enent
67A, the valve 70Cis driven to open so that air is supplied from th®Jili gi0s
supply pipe 70B to the filter element67B to thereby perform back washing
of the filter element 67B. Next, the air being supplied fromthe air supply
pipe 70B is 15 used to perform back washing of the filter elenment 67C. By
opening the valve 77B, solid conponents 79 that are accumul ated at the
bottom of the vessel 80 are drained to the interior of solid conponent
reservoir tank 73. Further, the solid conmponents 79 which have dropped 20
down through the opened valve 78B are transferred by the screw conveyer 75
toward a sol i d/ Fat t @acdkadsdetussh waien Whieh shayvwyprphted hErost BhedatKer ei n.
Each filter elenent of the filter device 65 is subject to back washing in
a simlar way,SERRSY RiPPe’ 2B 18 dbaHBRENES £Be7dnGidRi ALt Kd 1F€Lsel 80 to be
drained into the solid .19 JUL 2005 - 43 conponent reservoir tank 72 when
letting the vafvemewta G%e‘fﬁ‘.‘dSEEﬁ“sBP?EeEoﬁBEEBHPstQFS51&?:86 G hr ough

the valve 78A apd are t sent

above- noted sdlf ?Rﬁ¥%9P€£§e+§o?$X@%%§.ggagwécig%g e;pgge 68." "Bue

5 to the flow of this backwash-use water, solid
components (such as calcium fluoride, unreacted Ca(OH),
and the like) which are attached to outer surfaces of
the filter cloth drop down as a balk onto the bottom
of the vessel 80. After having completed the back

10 washing of the filter element 67A, the valve 70C is
driven to open so that air is supplied from the air
supply pipe 70B to the filter element 67B to thereby
perform back washing of the filter element 67B. Next,
the air being supplied from the air supply pipe 70B is

15 used to perform back washing of the filter element 67C.
By opening the valve 77B, solid components 79 that are
accumulated at the bottom of the vessel 80 are drained
to the interior of solid component reservoir tank 73.
Further, the solid components 79 which have dropped

20 down through the opened valve 78B are transferred by
the screw conveyer 75 toward a solid matter collection
silo (not shown) and then stored therein. Each filter
element of the filter device 65 is subject to back
washing in a similar way, causing the solid components

25 79 within the vessel 80 to be drained into the solid



5 solid conponents 79 within the solid matter reservoir tank are for later
reuse as the raw material of cenment. Another exanple of the Ca salt useable
in place of Ca(OH)2 is powder of cal cium carbonate (CaCO3) or cal ci um oxi de
(CaO). Regarding reactivity with acidic 10 gases or the like, Ca(OH)2 is
hi gher than CaCO3 and CaQ thus, it is preferable to use Ca(OH)2. Raapl iygpm
with acidic gases or else takes placgqon surfaces; thus, in order to
increase the surface area, it is preferable that Ca salt is in the form of
powder. In 15 case CaCO3 is added to the exhaust gas within the duct 7,
neutralization reaction with SiF4 and WF6 as defined by Equations (9) and
(10) takes place. 2CaCB + SiF4 . 2CaF2 + S 02 + 2CQ2 ... (9) 3CaCB + W6
3CaF2 + W8 + 3C2 ... (10) 20 In case CaOis added to the exhaust gas
within the duct 7, neutralization reaction with_SiF4 and W6 as g7i ven by
Equati ons (11)cemePqany beservolpchank IPrwhgpafetiiggothe valwy 773Ca0 +
W6 3CaF2 + W1 ... (12) 25 CaF21 S1O2 and W3 or el se as groduced t hr ough
each - 44 - 1PPRR- 260% D Sk FPRPORFRNS o2 £SP eEOR Ay CBYORAR £hEt er
cloth of the filter device 65. In case CaCO3 is added to the exhaust gas
within the pifRMY7, 78RRl RE8t FBRAVr 8&BEI BY §'eh SAESYs CONWENSEsditt ed by
Equation (13)'8§Ctrg'above—noted solid matter reservoir tank. The
5 solid components 79 within the solid matter reservoir
tank are for later reuse as the raw material of cement.
Another example of the Ca salt useable in place of
Ca(OH), is powder of calcium carbonate (CaCO,) or
calcium oxide (CaO). Regarding reactivity with acidic
10 gases or the like, Ca(OH), is higher than CaCO, and
Ca0; thus, it is preferable to use Ca(OH),. Reaction
with acidic gases or else takes place on surfaces;
thus, in order to increase the surface area, it is
preferable that Ca salt is in the form of powder. 1In
15 case CaCO, is added to the exhaust gas within the duct
7, neutralization reaction with SiF, and WF, as defined

by Equations (9) and (10) takes place.

2CaCO, + SiF, = 2CaF, + SiO, + 2Co0, cee (9)
3caCoO, + WF, = 3CaF, + WO, + 3CO, ... (10)
20 In case CaO is added to the exhaust gas within the

duct 7, neutralization reaction with SiF, and WF, as
given by Equations (11) and (12) occurs.
2Ca0 + SiF, = 2CaF, + SioO, ... (11)
3Ca0 + WF, = 3CaF, + WO, ce. (12)

25 CcaF,, 510, and WO, or else as produced through each



CaCxB + 2HF ~ CaF2 + 2O+ CO2 ... (13) 1In case CaOis added to the waste
gas wiwthin the pipe 27, neutralization reaction wwth HF as given by
Equation (14) occurs. 10 CaO + 2HF ~ CaF2 + H2O ... (14) CaF2 or else which
was produced by each reaction of themis renoved by the filter cloth of
filter device 66. In Enbodinments 1 and 2 using the wet-type PFC 1pg jiji 2005
deconposition devices, it is requiLeg4tQ renove fluorides that are
contained in the waste water as guided by the water drain pipes 30, 37 in
wast e-wat er processing equi pnment. Due to this, in the wastewater

processi ng equi pnent, the follow ng processing is done. 20 Mre
specifically, add Ca salt (CaCO3 or Ca(OH)2) into waste water; then, stir
it. Solid conponents such as calciumfluoride produced by reaction between
Ca salts and HF being contained in the waste water and unreacted Ca slats
and ot hers preeeditier ¢brtxaonsaparaenoviedravarieby &be fiftescolash to the
waste 19 JUL 2005 - 45 water, causing such solid conponents with mcro-
particle di anBtfershe of bhepegdeele® $Pocculate for separation. The resultant
solid conponents thus separated such as calciumfluorides are subject to 5
dehydration and dr¥Rng2pFotasSests Aaqed fC riehgeeBRaust gas within

the pipe 27, neutralization reaction with HF as
5 represented by Equation (13) occurs.
caco, + 2HF = CaF, + H,0 + CO, ce. (13)
In case CaO is added to the waste gas within the
pipe 27, neutralization reaction with HF as given by
Equation (14) occurs.
10 Ca0 + 2HF = CaF, + H,0 ce. (18)
CaF, or else which was produced by each reaction of
them is removed by the filter cloth of filter device
66.
In Embodiments 1 and 2 using the wet-type PFC
15 decomposition devices, it is required to remove
fluorides that are contained in the waste water as
guided by the water drain pipes 30, 37 in waste-water
processing equipment. Due to this, in the wastewater
processing equipment, the following processing is done.
20 More specifically, add Ca salt (CaCO, or Ca(OH),) into
waste water; then, stir it. Solid components such as
calcium fluoride produced by reaction between Ca salts
and HF being contained in the waste water and
unreacted Ca slats and others precipitate for

25 separation. Further, add a flocculant to the waste



the raw material of cenent. Enbodinents 1 and 2 which use water to renove
solid conponents and acidic gases in the exhaust gas should require
execution of the above-stated conplicated processing for renoval of 10
fluorides as contained in the waste water, resulting in production F@JU12mE
great amount of water. The waste water fromthe wastewater processing
equi pment contains therein an incregged amount of calciumions and is
drained externally as industrial waste water. 15 Although Enbodi nents 1 and
2 are capable of obtaining various effects stated above, these require
wast ewat er processing facilities which performconplicated processing for
fluoride renpoval. In contrast, this enbodinent is arranged to add Ca 20
salt to the exhaust gas whereby it is possible to salvage fluorides in the
exhaust gas as a reusable solid content w thout producing any waste water.
Obvi ousl y, thivatahodiHERNF TR 30 hdd WBRTRORERES WibReBIFKg—faciliti es.
Installing the PFC processing 25 apparatus of this_enbodi nent which is
extrenmely | esPamfighe xprpmeteny to aggredateeCanblRfCHaRES P Tpossible to
install a sem conductor fabricatian factory. in |land areas with poor water
resources. |n HRATIOH even'S 9 ?§§%n Qﬁ%éﬂﬁ%ﬂ??ﬂﬁ%ﬁﬁdﬁhg?andards becone
stricter in 5 near LUl &k NSs CORPAL DRNE1 181 5889LLY £QBSeM! RoSUCh
5 dehydration and drying processes for later reuse as

the raw material of cement. Embodiments 1 and 2 which

use water to remove solid components and acidic gases

in the exhaust gas should require execution of the

above-stated complicated processing for removal of

10 fluorides as contained in the waste water, resulting
in production of a great amount of water. The waste
water from the wastewater processing equipment
contains therein an increased amount of calcium ions
and is drained externally as industrial waste water.

15 Although Embodiments 1 and 2 are capable of obtaining
various effects stated above, these require wastewater
processing facilities which perform complicated
processing for fluoride removal.

In contrast, this embodiment is arranged to add Ca

20 salt to the exhaust gas whereby it is possible to
salvage fluorides in the exhaust gas as a reusable
solid content without producing any waste water.

Obviously, this embodiment requires no wastewater

processing facilities. Installing the PFC processing

25 apparatus of this embodiment which is extremely less



strictness. As the enbodinent is free froma risk of waste water
production, any water drain pipes are no longer required; thus, it is
possible to sinplify the facilities when conpared to Enbodi nents 1 and 2
stated 10 supra. Cenerally, chem cal reaction in the dry state is sla\/ﬁr in
reaction rate and less in efficiency than chem cal reaction in an i d8iJHbd005
state in wet-type ones. However, weyxtype PFC deconposition devices
inherently require addition of an access amount of calciumsalt 15
(Ca(OH)2, CaCaB, CaO or else) which is several tines greater than a
theoretically determned value in order to renove a | ow concentration of F
ions in waste water so that the requisite amount of Ca salt is nearly equal
to that of the wet-type PFC deconposition 20 devices. In case SF6 is used
as the PFC gas in an etcher(s), SO03 is produced by reaction of Equation (5)
at the catal yist wadyer use amgenisQrakesictt peshibhe ta sastalddded to the
interior of pipe 27, resultin%bin 25 production of calciumsulfate (CaSH).
Practical |y 1$enjcapbstar sfabpigrieon nfactarrase hagdopsesf @d(thH) 21 cacosd
and CaO is added, reaction represented ly any one of Eguations (15) to
(17) occurs. ERUH"AteLELsOWEERs. + Tp@ddition,) evercidodthe so3 ~ casos +

2. (16) environmental emission standards become stricter in
5 near future, the embodiment may readily cope with such
strictness. As the embodiment is free from a risk of
waste water production, any water drain pipes are no
longer required; thus, it is possible to simplify the
facilities when compared to Embodiments 1 and 2 stated
10 supra. Generally, chemical reaction in the dry state
is slower in reaction rate and less in efficiency than
chemical reaction in an ionized state in wet-type ones.
However, wet-type PFC decomposition devices inherently
require addition of an access amount of calcium salt
15 (Ca(OH),, CaCO,, CaO or else) which is several times
greater than a theoretically determined value in order
to remove a low concentration of F ions in waste water
so that the requisite amount of Ca salt is nearly
equal to that of the wet-type PFC decomposition
20 devices.
In case SF; is used as the PFC gas in an etcher(s),
SO, is produced by reaction of Equation (5) at the
catalyst layer 17. This SO, reacts with the Ca salt
added to the interior of pipe 27, resulting in

25 production of calcium sulfate (CaSO,). Practically



CaO + S03 CaS04 ... (17) This calciumsulfate is |later reusable as the raw
mat eri al of cenent. This enbodi nent can obtain the effects and 10 advant ages
occurring in Enbodinment 1, including (1) the ability to downsize the cl ean
room2 and to readily performlayout changes of the seniconductor]gju
fabrication apparatuses, (2) easing transfer of sem conductor fabrlcétﬂma
apparatuses such as etchers 15 or thg,ike within the currently established
cl ean room and repl acenent of any sem conductor fabrication apparatus, (3)
capability to shorten the interruption time period of sem conductor

manuf acture using sem conductor fabrication |ines within the clean room 20
2 upon introduction of the PFC deconposition device 9, (4) achieving
enhanced transportability by | and vehicles because of subdivision of the
heating unit 12 and reaction unit 16, (5) ability to readily perform

addi ti onal ins2xplainbngof ivtcasesanyt ang eheCal 0Hn, 25 a¢dmandhé@duse what
is required is to nerely connect 19 JUL 2005 - 48 together the gas exhaust
part of an etcheraddede roagriPBnaePyepeptrdeBYansyt RBEIQEt ERuagi@reEs)

i nprovenent in catal yst-based PFC deconposition efficiency due to the fact
that no solid cbhorents’b AFeUpfoduced through reaction with reactive

wat er .

Ca(OH), + SO, = CaSO, + H,0 ... (15)
5 CaCo, + SO, => CaSO, + CO, ... (16)
Ca0 + SO, = CaSo, .. (17)

This calcium sulfate is later reusable as the raw
material of cement.
This embodiment can obtain the effects and
10 advantages occurring in Embodiment 1, including (1)
the ability to downsize the clean room 2 and to
readily perform layout changes of the semiconductor
fabrication apparatuses, (2) easing transfer of
semiconductor fabrication apparatuses such as etchers
15 or the like within the currently established clean
room and replacement of any semiconductor fabrication
apparatus, (3) capability to shorten the interruption
time period of semiconductor manufacture using
semiconductor fabrication lines within the clean room
20 2 upon introduction of the PFC decomposition device 9,
(4) achieving enhanced transportability by land
vehicles because of subdivision of the heating unit 12
and reaction unit 16, (5) ability to readily perform
additional installation of etchers within the clean

25 room 2 because what is required is to merely connect



In the PFC deconposition device 9C of Fig. 6,
Ca(OH)2) may be supplied to
powder. The Ca salt
thereby facilitating

t han powder,

conponent of the Ca salt slurry is vaporized into a steam when com ng
contact with a high-tenperature exhaygt _gas being drained out of the

reacti on unit

salt to produce calciumfluorides. The steamis guided to pass through

16. An acidic gas 15 (HF) in the exhaust gas reacts with

filter cloth and then rel ease toward external environnment through the
exhaust duct 28 and exhaust cylinder 52. This enbodinent is arranged to

supply 20 coolant water fromthe pipe 84 to thereby ensure that

gas tenperature within the exhaust duct 28 stays at 100C. Thus it is
possi bl e to averIEtioENERA I2$oeshRUEtoRAEE PReaBt BARDRITt KPnPEhe exhaust

duct 28. The PFC deconposition device 9C of this enbodi nent

applicable to

associ at ed PFC deco

O her enbodi neHERE}Y

P pleRessy nprappard: a8dwrbg 985Ul 2808 ()49 its

explai ned. A FEG 5. decomposhtLon: A2VESE OPnlEeRoFh811 LipRiediged so

5

10

15

20

are produced through reaction with reactive water.

In the PFC decomposition device 9C of Fig. 6,
slurry of Ca salt (CaCO, or Ca(OH),) may be supplied to
the pipe 27 in lieu of supplement of Ca salt powder.
The Ca salt is such that slurry is more readily
transportable than powder, thereby facilitating
supplement to the pipe 27. Water component of the Ca
salt slurry is vaporized into a steam when coming into
contact with a high-temperature exhaust gas being
drained out of the reaction unit 16. An acidic gas
(HF) in the exhaust gas reacts with Ca salt to produce
calcium fluorides. The steam is guided to pass through
the filter cloth and then release toward external
environment through the exhaust duct 28 and exhaust
cylinder 52. This embodiment is arranged to supply
coolant water from the pipe 84 to thereby ensure that
an exhaust gas temperature within the exhaust duct 28

stays at 100°C. Thus it is possible to avoid unwanted

»flocculation of the steam within the exhaust duct 28.

25

The PFC decomposition device 9C of this embodiment

is also applicable to PFC processing apparatus with

25 is al so

ition device jnstall i thin the cl 2.
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slurry of Ca salt (CaCO3 or
the pipe 27 in lieu of supplenent of Ca salt

is such that slurry is nore readily 10 transportable
suppl enent to the pipe 27. Vat efg juL
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an exhaust



that a water vaporizer 55 is installed at the pipe 27 in a simlar way to
that of the PFC deconposition device 9A while heating up the reactive water
to be supplied by a water supply pipe 35. A PFC 10 deconposition devi ﬁﬁg
shown in Fig. 9 is designed so that a gas preheater 57 is installed‘&iﬁﬂ
pi pe 27 for heating an exhaust gas being guided by a pipe 26. A respective
one of the PFC deconposition devicess9D~. and 9E may be installed in the PFC
processi ng 15 apparatus 44B in place of the PFC deconposition device 9C of
Enbodi ment 3. Further in the PFC processing apparatus 44A al so, each of the
PFC deconposition devices 9D and 9E is installable in lieu of the PFC
deconposition device 9. 20 In a liquid crystal manufacturing system
including a liquid crystal manufacturing factory al so, nore than one

etcher (or CVD apparatus) using PFC gases.is installed,wthi cl ean room
as |iquid cry§ﬁ§Faﬁﬁﬂﬁﬁ%ﬁﬁ%r?ﬁg %ﬂ%&%ﬂ%ﬁf?l?ﬁe ?Bl?ﬁié?sﬁﬁbi§ang any one
25 of the above- tatequggidecoqgosi i on devices 44, 44A 19 JUL 2005 - 50
and 44B to th@qﬁiﬁﬂ(f Vst B atturi ng system nekes it possible to

Che cloan room e PECRAaNIoNrEi 8 Bbd: SeVrhuBeoRECor the PRC S
deconposi ti on fevi &S iKY ddPicdwi PP BO9eRFla%hed. a prc
5 decomposition device 9D (see Fig. 8) 1s arranged so
that a water vaporizer 55 is installed at the pipe 27
in a similar way to that of the PFC decomposition
device 9A while heating up the reactive water to be
supplied by a water supply pipe 35. A PFC

10 decomposition device 9E shown in Fig. 9 is designed so
that a gas preheater 57 is installed at the pipe 27
for heating an exhaust gas being guided by a pipe 26.
A respective one of the PFC decomposition devices 9D
and 9E may be installed in the PFC processing

15 apparatus 44B in place of the PFC decomposition device
9C of Embodiment 3. Further in the PFC processing
apparatus 44A also, each of the PFC decomposition
devices 9D and 9E is installable in lieu of the PFC
decomposition device 9.

20 In a liquid crystal manufacturing system including
a liquid crystal manufacturing factory also, more than
one etcher (or CVD apparatus) using PFC gases is
installed within a clean room as liquid crystal
manufacturing equipment. Due to this, applying any one

25 of the above-stated PFC decomposition devices 44, 44A



such PFC processing apparatus is installed outside of the clean roomin a
simlar way to Enbodinents 1 and 2. Although the PFC processing apparatus of
each of the enbodi nents stated supra enploys the catal yst-use 10 PFC
deconposi tion device as its PFC deconposition device, this PFC decohpdili {Hn
device is replaceable by a conbustion-schene PFC deconposition device for
perform ng deconposition through caonggstion or alternatively a

pl asma- schenme PFC deconposition device 15 for deconposition by changi ng PFC
into a plasma. Additionally the blower 25 is replaceable with an

ej ector(s). Each of the above-stated enbodinents is capable of deconposing
PFCS including but not limted to CF' CHF" C2F61 C3F6, C4F6, C5F6, NF" and
SF6. 20 According to the present invention, it is possible to downsize a
clean roomw th either senm conductor fabrjcation agparatus or liquid
crystal manuf &Urd4Ry tuphe 1A ihTar§ el t AP efACTHRIRISEYBHEM nvention is
applied to the currently established clean roo it is 25 no longer required

to nmove the s@mﬂﬁﬁuﬂﬁxRﬂs%%P%ﬁlFQKRﬁ?c@nﬁﬁﬁt?%. iEE??%ﬁsaBBSrSF ?Spr l'i qui d
CrYSUal TR oEl U o RERRL LS D Ll clev, LGt Lgocsghnt© [ notel

room. The PFC decomposition device (any one of the PFC

5 decomposition devices 9, 9A, 9B, 9C, 9D and 9E) of
such PFC processing apparatus is installed outside of
the clean room in a similar way to Embodiments 1 and 2.
Although the PFC processing apparatus of each of

the embodiments stated supra employs the catalyst-use

10 PFC decomposition device as its PFC decomposition
device, this PFC decomposition device is replaceable
by a combustion-scheme PFC decomposition device for
performing decomposition through combustion or
alternatively a plasma-scheme PFC decomposition device

15 for decomposition by changing PFC into a plasma.
Additionally the blower 25 is replaceable with an
ejector(s). Each of the above-stated embodiments is
capable of decomposing PFCs including but not limited
to CF,, CHF,, C,F,, C,F,, C,Fs, C,F,, NF,, and SF,.

20 According to the present invention, it is possible
to downsize a clean room with either semiconductor
fabrication apparatus or liquid crystal manufacturing
apparatus installed therein. In case the invention is
applied to the currently established clean room, it is

25 no longer required to move the semiconductor



what is claimed is: [Caiml1l] A perfluoride processing apparatus
characterized by conprising 5 an exhaust gas pipe connected to a plurality
of sem conductor fabrication apparatuses installed with in a clean room
with perfluoride supplied thereto for pernitting flow of an exhaust3 dHs2005
containing therein said perfluoride as drained out of the sem conductor
fabrication apparatuses, [and] 10 a gerfluoride deconposition device
connected to said exhaust gas pipe and installed outside of said clean room
for deconposing said perfluoride as contained in said exhaust gas to be

gui ded by sai d exhaust gas pipe using- a catalyst, an exhaust gas flow path
changi ng device installed to said exhaust gas 15 pipe on an upstream side
fromsaid gerfluoride deconoosition device. and an acidic. gas renoving
device to be coupled to said exhaust gas flow path changing device and for
by passing saifdhseidatuicmm RPRRICDMPD SO | bhadedi esyskal[ mpanfrgruriag
perfluoride processing apparatus as recited in_ claim1, wherein _ said
exhaust gas pigRPIEA ekl tthe fFfledp EaPm iBnPEBRBUEPOANFEBAlcati on
apparatuses as installed in said clean roomw th said perflueride 25
suppl i ed t her & fdafyongaRer R0 e de3PmaRe i hePRudRV #€Spr ocessi ng

apparatus as recited in claim1, wherein



a factory acidic gas processing equi pnment has a gas duct collecting duct and
said acidic gas renoving device connected to said gas collecting duct and 5
Sai d gas .collecting duct receives a bonb for supplying an acidic gas to

sai d sem conductor Fabrication apparatuses and connected to a bonb ﬁﬁﬂﬁLﬁMﬁg
vessel installed in said clean room [Claim4] 10 The perfluoride
processi ng apparatus as recited in claiml, wherein an exhaust pipe is
provi ded for introducing an exhaust>gas as drained out of said perfluoride
deconposition device to said acidic gas 15 renoving device. [Caim5] The
perfluoride processing apparatus as recited in any one of the preceding
clains 1 to 4, wherein said perfluoride deconposition device includes a
heating 20 25 19 JUL 2005 54 wunit having a first heater device with said
exhaust gas supplied to said heating unit and a reaction unit having a
second heating device and a catalytic |layer up which said catalyst is
filled with s@hdtexhatisfifgs & heated up by said heating unit being
suppl i ed thereto.

[Claim 1]
A pefluoride processing apparatus characterized by coirnpr'ising
an exhaust gas pipe connected to a piurélity of semiconductor
fabrication apparatuses {h,stalied with in a ciean. room with perfluoride supplied
thereto for permitting flow of an exhaust gas containing therein said perf lucride
as drained out of the semican ductor fabrication apparatuses, v[and]

10 ' a'perfluoride decomposition device conr\ected to said exhaust gas pipg
and instalied ouiside of said clsan room for decomposing said perfluoride as
coﬁtained in said exnaust gas to be guided by said exhaust gas pipe using a
catalyst,

an exhaust gas flow path changing device installed to said exhaust aas
pipe on_an upstream side from said perfluoride decomposition device. and

an acidic gas removing device tc be coupled to said exhaust gas flow

nath changing device and for byoassing said perfluoride decomposition device .

20 (Claim 2.}

The perfluoride processing apparatus as recited in
claim 1, wherein said exhaust gas plpe 1is connected to
all of said semiconductor fabrication apparatuses as
installed in usaid clean room with said perflucride

25 supplied thereto.



5 [Caim®6] The perfluoride ﬁfocessing appar at US as T eC T [ el I Tyt Gums e
the preceding clains 1 to 4, wherein said perfluoride deconposition device

conprises a solid conponent renoving device with said exhaust .gas 10
supplied thereto, a reaction unit for deconposing perfluoride to which said
exhaust gas drained out of said solid conponent renoving device ig mﬂpjﬂbd ed
and in which a catalytic |aver up which said catalyst is filled is

provi ded, and an acidi c substance-rédoving 15 device for renoval of any

aci di ¢ substance being contained in said exhaust gas as drained. out of said
reaction unit [Claim?7] The perfluoride processing apparatus as recited in
20 cl ai m 6, mherein the apparatus conprises a water supply device for
suppl yi ng at am@tgr in contact wth said exhaust gas to said solid
conponent rean ng evice and said acidic substance renovi ng devi ce
respectively. .19 JUL 2005 55 (daim8] The perfluoride processing
apparatus as redieebrilncrighpransssiop spherareeediaigddh &1ai® 1 Werain wherein
said perfluoride deconposition device conprises a reaction

= faciory auorc,gcs_procvs;m_g eguspmem has 2 oas duct colleciing

*

duct and said acidin oas removing device connecied to said gas __J?_; ng auct,
and
szid ges collectiné duct receives & bomb for supnolying en acidic gas {0

said semiconguctor iabricétiq. zpparatuses and connected to @ bomb receiving,
vesse! insialled in-szid clean room .

{Claim 4]

10

The perfluorice processing apparatus as recited in
claim 1, wherein an exhaust pipe is provided for
introducing an exhaust gas as drained out of said
perfluoride decomposition device to said acidic gas

15 removing device.

[Claim 5]
The perfluoride processing apparatus &s recited in

any one of the preceding claims 1 to 4, wherein said

perfluoride decomposition device includes & heating



unit for deconposing said perfluor.ide, in which unit a 5 catalytic |aver
up which said catalyst is filled provided and to which said exhaust gas is
supplied, and an acidic substance renoving device for renoving reaction
products as produced by reaction of acidic material contained in sdi HIL 2005
exhaust gas drained out of said reaction unit with 10 Ca salts. CQaim9] A
perfluoride processing apparatus characterized by conprising an exhaust gas
pi pe connected to a plurality of Frig@id crystal manufacturing apparatuses
installed with in a clean roomwth pert luoride 15 supplied 'thereto for
permtting flow of an exhaust gas containing therein said perfluoride as
drai ned out of the. liquid cr staé nanufac%unlng apggratus %agg_and] a
perfluoride d@@&ﬁp&ﬁ%'%%l%e 1t c%%%%%fe €YdC5ald éxh; d%ﬁ e and
instal |l ed outsi Qesof ;Lai dd cg(jeanﬁ{(gohrréggr deconposi ng saied cpceirc;‘r{ ulg)ritde as 20
contai ned in §4°d *ERRadst gas 19" Pe guih%% %91 af # “exXhddst gas p|$% using a
catalyst. an gxhayst oas .o oalh chanc) ng. dexlice instal)ied to,sald exhaust
gas pipe on an upgtrean15| e ?ron1s idaper?luori e ecoﬁb05|t|dn on devi ce,
and an acidic gas renoving device to be coupled to said exhaust gas fl ow

25 path changithg'hdeVt gt hdcabrlygpassi Ayl safdwpehf Iascid decirae@3®t i on
device 19 Juﬁéﬂ%gétééﬂ%p[é%aégl&oieating unit being supplied thereto.

> (Claim 6]

The perfluoride processing apparatus as recited in
any one of the preceding claims 1 to 4, wherein said
perfluoride decomposition device comprises a solid
component removing device with said exhaust gas

10 supplied thereto, a reaction unit for decomposing

perfiuoride to which said exhaust gas drained out of

said solid component removing device is supplied and

in which a catalytic laver up which said catalystc is

filled is provided, and an acidic substance removing

15 device for removal of any acidic substance being
contained in said exhaust gas as drained out of said

reaction unitc.

[Claim 7]
The perfluoride processing apparatus as recited in
20 claim 6, wherein the apparatus comprises a water
supply cdevice for supplying at least water in contact
with said exhaust gas to sald solid component removing

device and said acidic substance removing device

) 1
respectively.



The perfluoride processing apparatus as recited in claim9, wherein said
exhaust gas pipe is connected to all of said |iquid crystal nanufaﬁéu 'qﬁ
apparatuses as installed in said clean roomw th said perfluoride u@kl B
thereto. 5 [Claim11l] The perfluoride processing apparatus as recited in
claim9, wherein a factory acidic gas processing equi pnent has a gas duct
collecting duct and said acidic gas renoving device connected to said gas
collecting duct 10 and said gas cel Pécting duct receives a bonb for
supplying an acidic gas to said liquid crystal manufacturing apparatuses
and is connected to a bonb receiving vessel installed in Said C ean room 15
[daim12] The perfluoride Processing apparatus as recited in claim?9,

wherei n an exhaui;: @ii eds provi ded for introducing an exhaust gas as

drai ned out of s |& gbrﬂluoride deconposition device to said acidic gas 20
renovi ng devi ce. 19 L 2005 57 A ai m13] The perfl uor.ide processing
appar atus as recfrf‘gdpier}f%%élr?ymoi% Ifo?‘:ﬁ%sp?%c%ﬁ)%ﬁaa‘lﬁi 7S §53 8 Whherein
said perfluprid eco ition device.ncludes a heating .unit.having a
first heat eré)llc;i%v?%g é\i?ﬁgéa' & S&x dglurégt?lalms o DALk HNSL 42V

perfluoride decomposition device cecmprises a reaction
unit for decomposing said perfluoride, in which unit a

catalytic layver up which said catalyst is filled provided
and to which said exhaust gas is supplied, and an acidic
substance removing device for remcving reaction products
as produced by reaction of acidic material contained in
said exhaust gas drained out of said reaction unit with

10 Ca salts.
- [claime}
A perfluoride processing apparatus characterized by comprising -
an exhaust gés pipe connected to a plurality:of liquid crystal
15 manufacturing apparatuses installed with in a clean room with perfluoride
supplied thereto for p.erm{jtting flow of an exhadst gas containing therein said
perfluoride as drained out of the liquid crystal manuifacturing apparatuses, [ and]
a perfluorice decomposition device connected {o said exhaust gas pipe
and installed outsice of said clean room jor decomposing said periluoride as
20 . . . L . .
conizined in said exhaust gas to be guided by said exhaust gas pipe using a
catalyst,
an_exnzust gas flow path changing device installed to said exhaust cas

cipe on an upstream side from said perfluoride decomoosiii on device, and

an acidic pas removing device o be coupled to said exhausi gas flow



gas supplied to said heating unit and a reaction unit having a second
heati ng device and a catalytic |layer up which said catalyst' is filled with

sai d exhaust gas as heated up by said heating unit being supplied thereto.
[Claim14] 10 The perfluoride processing apparatus as recited in any
the preceding clains 9 to 12, wherein said 'perfluoride deconposition device

conprises a solid conponent rennvingQeyice with said exhaust gas supplie
thereto, a reaction unit for deconposing 15 perfluoride to which said
exhaust gas drained out of said solid conponent renoving device is supplie
and in which a cafalytinc llcalyer up which said catalyst is filled is

provi ded, and an aci di ¢ substance renoving device for renoval of any acidi
substance being tThat ger€d udy S&¢ dpexbassi ngasopardraisned auiciafedalid 20

reaction unit.

[Clai m15] The perfluoride processing apparatus as recited

in c'_aiml4glahere) nwhbeedpparaldi s Cioaps t, S§8s apwakelis2bohBedllle 20 - 58
supply device for supplying at |east water in contact wth said exhaust gas
to said soli caldonpbdneaidr @iowiiny cdesiLe wantu sactduadngi eppalstases renovi ng

devi ce

as 1lnstalled in said clean room with said perfluoride

supplied thereto.

10

15

20

[Claim 11]
Mhe periluoride procesng apparatus as recited in claim 9, wherein

2 factary acidic gas Drocessing eaquioment has e_gas duci collecting

duct end said acidic gas removing dzvice connscied (o said gas callecting duct,

- ana

said gas colleciing cuct reczives 2 bomb for supolying an acidic gas o

said liquid crysizl ma_nufac'turén_g apparatuses angis connected to 2 bomo -

receiving vessel installed in s2id clean room |

[(Cleim 12)

The perfluoride processing apparatus &s recited in

T

lai a SR ey e - . . . .
c-&1m >, wiereln e&n exheaust pipe is provided for

én exheust gas as dreined out of said

-~
I
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PErrivorice cecomposition device to sz2i¢ ecidic ges

removing device.
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respectively.

[Claim10] The perfluoride processing apparatus as recited in

5 any one of the preceding claims 9 to 12, wherein said perfluoride

deconposition device conprises a reaction

perfluoride in which unit a

unit for deconposing said
catalytic layer up which said catalyst igg JyL }@5

filled provided and to which said exhaust gas is supplied, and an acidic

subst ance renovi ng device for

reaction of acidic materi al
said reaction unit with Ca

device as recited i any Y
deconposi tion deJice conpr

| aver is provided ﬁ@dgtc‘qus@:"?;n

perfluoride is suppl

perfluoride, angd ane ggi G
secondary reactive product
aci di ¢ substapce hei ng cont

renovi ng reaction products as produced by
cont ai ned 5i/n - sai d exhaust gas drai ned out of
salts. [Caim 17) 15 A perfluoride processing
ne of clainms 1-4 wherein said perfluoride
ises a reaction device in which a catalytic
n _exhaust gas containng thgrekRgain

B eatt T ohIufif %deageodrﬂrgpo% ng said

ubst ance renoving devi.ce for.reppvak;ef a
a%*%FSEﬂEéd” ?‘%éadtfgn‘%MtWﬁ%%.salts of an
ained in said exhaust gas as drained out of said

reacti on

10

15

20

25 tnit-Y§T30e deesmpGs@tion device includes a heating

uUnit having a first heater device with said exhaust

gas supplied to said heating unit and a reaction unit
having a second heating device and a catalytic lavyer

up which saj calvear: s . . . g
E tch sald catalyst' is filled with said exhaust gas as

Neated up by said heating unit being supplied thereto.

(élaim 14)

The perfluoride processing apparatus as recited in
any one of the preceding claims 9 to 12, wherein said
perrluoride decomposition device comprises a solid
Ccomponent removing device with said exhaust gas
supplied thereto, a reaction unit for decomposing
perfluoride to which said exhaust gas drainéd out of
s&id solid component removing device is supplied and

in which a catalytic layer up which said catalyst

filled is provided, and an acidic substance

device for removal of any acidic substance

contained in said exhaust gas as drained out of

reaction unit.

[Claim 15
The perfluoride processing apparatus as recited in

claim 14, wherein the apparatus comprises a water

removing
being

said



[Claim18] The perfluoride processing device as recited in
wherein said device has a reactive product renoving device

reactive product renoving device is supplied to said reacti

cl ai
for

on

m1l7,

ramana
secondary reactive product to be produced by reaction with Ca salts
substance contained in said exhaust gas to 5 generate solid matter ddd
‘reaction with water and wherein said exhaust gas drained out of said

uni t

o8 ' 2

10

[Claim 191 A perfluoride processinagSfethod for use with a plurality of
sem conductor fabrication apparatuses installed within a clean room for
receiving perfswopidecasisdppbiredudignety £harasser vae@ by; 115 gonpry si ng
the steps of supplying exhaust gases containing said perfluori
out of the semicondusior ekabnikeaiaen @ppsd ad USES1 & Ocampeiditonid
deconposition device i'ns'talled outside of said clean, room an
deconposi ng saidkpecél uadi de iby sgaidh 205024 ed ysd r@msauﬂgp@refvlieg
on

deconposition device, and when said perfluoride deconpositi

2005 .
[Claim 18]

e as drained

vin
the@

ride

evi ce noes
wong said exhausdpecgsvésysupplied to said aci di c gas renovi ng devi ce which
is provided by bypaSS|ng sai d pernuori de deconposition device 25 19 JUL

The perfluoride processing apparatus as recited in
any one of the preceding claims 9-to 12, wherein said
perfluoride decompositlion device comprises a reaction

unit for decomposing said perfluoride 1n which unit a

catalytic layer up which said catalyst is filled provided

and to which said exhaust gas 1is supplied, and an acidic

10

substance removing device for removing reaction products

as produced by reaction of acidic material

said exhaust g&s drained out of said reaction

Ca salts.

(Claim 17)

A perfluoride prccessing device as recited in

contained in

unit with

any

one of claime 1-4, wherein said perfluo*ide decomposition

device comprises a re action device in which a catalytic

laver is provided and to which an exhaust gas

containing therein a perfluoride is supplied,

20 reaction unit decomposing said perfluoride, and

sald

acidic substance removing device for removal of a

secondary reactive product as produced by reaction

with Ca salts of an acildic substance being contained

in said exhaust gas &s drained out cof saig

25 unit.

eaction



- 50 [daim20] A perfluoride processing nmethod according to claim 19,
wherei n a deconposi ng nethod of a perfluoride substance is a catalyst

met hod. [Claim21] 5 A perfluoride processing nethod according to cl zi\hlgh 19,
wherein an acid gas in an exhaust gas after a deconposing of a perfl8ddk d5
substance is renmoved by using Ca soft powders or particles 10 [Claim22] A
perfluoride processing nethod according to claim 21, wherein said Ca soft
powders are Ca(OH)1l. [C aim 23] 15_-Acperfluoride processing nethod according
to claim 21, wherein under a high tenperature condition of- nore than 200C,
said acid gas in the exhaust gas after the deconposing of said perfluoride
subst ance and[§aikdmCa8lsoft powders or particles are reacted. 20 [C ai m 24]
A perfluoride processing nmethod according to claim 21, wherein during a
reaction time Gfe W PP L a6r PO CESTHSCaNEY Is&act i o warelt¢d Helded. 25 19
JUL 2005 61 :

claim 17, wherein seid device has a reactive product
removing device for removing & secondary reactive
product to be proauged by reaction with Ca salts of
the substance contained in said exhaust gas to

5 generate solid matter due to reaction with water and
wherein said exhaust gas drained out of said reactive
product removing device 1s supplied to sald reaction

unit.

10 [Claim 15)
A perfluoride processing method for use with a
'plurality of semiconductor fabrication apparatuses
installed within & clean room for receiving
perfluorice as supplied thereto, characterized by
15 comprising the steps of supplying exhaust gases
containing said perfluoride as drained out of the
semiconductor fabrication apparatuses to a perfluoride
decomposition device imstalled outside of said clean.
room and then dJdecomposing said perfluoride by said

20 catalyst in said perflueride decomposition device, and
when said perflucride decomposition device goes wrong, said exhaust

ges is supolied to said acidic gas removing device which is provided by

bvpassing said periluoride decomposition device --.



[Claim25] A perfluoride processing nethod for use with a plurality of
liquid crystal manufacturing apparatuses .installed within a clean roomfor
receiving perfluoride as supplied thereto, characterized by 5 conprising
the steps of supplying exhaust gases containing said perfluoride ad9dfiji 2§85
out of the |liquid crystal manufacturing apparatuses to.a perfluoride
deconposition device installed outside of 10 said clean room and then
deconposi ng said perfluoride by saiéocatalyst in said perfluoride
deconposition device, and . when said perfluoride deconposition device goes
wrong said exhaust gas is supplied to said gas renoving device which is
provi ded by bvoassina said periuoride deconposition device---. 15 [Claim

26] A perfluoride S nmet hod according to claim 25, wherein a
deconposi ng nethonﬁgﬁglggyﬁluoride substance is a catal yst nethod. 20

[Caim27] A perfly A9 REOEES D PSc@ﬁbﬁ)@l ReERbEi BEcbeddingi Mo 25.aiwher ei n
an acid gas in an exhaust gas af . deconposing of a perfluoride

substance is fgmoygd by, %la&&@p@iﬁg pevdess ©f Papbiglesra@eld JUL 2005

substance is a catalyst method.

[Claim 21)
> A perfluoride processing method according to claim
19, wherein an acid gas in an exhaust gas after a
decomposing of a perfluoride substance is removed by

using Ca soft powders or particles

10 [Claim 22
A perfluoride processing method according to claim

21, wherein saild Ca soft powders are Ca(OH),.

[Claim 23]

15 A perfluoride processing method according to claim
21, wherein undexr a high temperatﬁre condition of more
than 200°C, said acid gas in the exhaust gas after the
decomposiné of said perfluoride substance and said Ca
soft powders or particles are reacted.

20

[Claim 24)

A perfluoride processing methcd according to claim
21, wherein during a reaction time of sald perfluoride
substance reaction water 1s added.

25



62 [Caim28] A perfluoride processing nethod according to claim 7?5,
wherein said Ca soft powders are Ca(OH)1. [C aim29J A perfluoride
processi ng nmethod according to claim 27, wherein under a high tenperature
condition of more than 200C, said acid gas in the exhaust gas after{gtg{ 2005
deconposi ng of said perfluoride substance and said Ca soft powders or
particles are reacted. 10 [Cl aim 30] A perfluoride processing nethod
according to claim 27, wherein during a reaction tinme of said perfluoride
substance reaction water is added.

[Claim 25]
A perfluoride processing method for use with a

plurality of liguid crystal manufacturing apparatuses

Ainstalled within a clean rcom for receiving
perfluoride as supplied thereto, characterized by
comprising the steps of supplying exhaust gases
containing said perfluoride as drained out of the
liguid crystal manufacturing apparatuses to. a

perfluoride decomposition device installed outside of

10 sSald clean room and then decomposing said perfluoride by
said catalyst in said perfluoride decomposition device, and

when said perfluorice decompositio n davice goes wrong, said exhaust
as is supoliad to said acidic gas removinag device which is provided by

bypassing said periluoride decemposition davice --.

15
(Claim 26]
A perfluoride processing method according to claim:
25, wherein a decomposing method of a perfluoride
substance is a catalyst method.
20

[Claim 27]

A perfluoride processing method according to claim
25, wherein an acid gas in an exhaust gas after a
decomposing of a perfluoride substance is removed by

using Ca soft powders or particles



10

19 JUL 2005

[Claim 28]

A perflucride processing method according to claim

25, wherein said Ca soft powders are Ca(OH),.

[Claim 29]

A perfluoride processing method according to claim
27, wherein under a high temperature condition of more
than 200°C, said acid gas in the exhaust gas after the
decomposing of said perfluoride substance and said Ca

soft powders or particles are reacted.

[Claim 30)
2 perfluoride processing method according to claim
27, wherein during a reaction time of said perfluoride

substance reaction water 1s added.



