;) ke3e; 8l (H6Tf +16 TI TLE OF THE | NVENTI ON METHOD FOR REDUCI NG AN OXYGEN
COVPONENT AND CARBON COVPONENT | N FLUORI DE TECHNI CAL FI ELD The present
invention relates to a nethod for reduci ng an oxygen coqﬁonent and a carbon

component in fluoride. BACKGROUND ART In the Iithograpﬂ" mmmmmwﬂMMLn t he
| of an

manuf acture of a sem conductor, it is applied such as
constitutes a stepper device device, such as a projective wgsi®*raw nateri al
as an opiTEhl Okal EiéNVEBﬁIQH optical -purpose material optical systemthat
provi ded as an exposure lens or an illumnation lens, cal fiber material or
a coating For instance, in the case of a lens material, an ArF exci ner

| aser ( i I p S I L ght 1ng a short
mavelenéEﬁH§ﬁ2F§ﬁ énggéﬁgegﬁl§23$E51§§&§§f8hgvhﬁg gﬁﬁébg shorter
mavelenngPoggﬁTbﬁﬁn H%SQI.E connection with a high integration degree.
However, “since a |gﬁ-pur| y silica glass provided as a | ens being
typically used heretofore has a poor transmttance, it cannot be used.
Thus, fluorides such as calciumfluoride and barium fluoride, which have
good trapsaNgtaRCceTELD Properties even at short wavel ength and strong | aser
durability, have been considered as being useful. Whereas, a high purity

nonocr yst al !@hébFngéﬁkYiﬁ$§ﬁB&bﬁ|rEthbEetGBBUh@Qh@HefQE a fluoride lens
made of calcium fluoride, bariumfluoride, or the like. It has been known

t hat varedus ikign@ds ofx yidfe@b o iRy th & nkia s ek AN cpRessS iatrount  of
oxygen or carbon is included as inpurities in the raw material. The oxygen
conponerftlumeyidee i ncorporated into fluoride as noisture is renmained at the
time of the manufacture, or oxide is generated by the process of sintering,
so that finally, at the tinme of being forned into a lens, (1) a reduction
in transmttance caused by oxygen, (2) laser durability, (3) coloring, and
so on nBAPHFERGNLARIed. Thus, it has been said that it woul d nake an

i nfluence on the transm ttance of |ight for which | ow concentration has
been desired, Théh&f dridhagre@Ptdw FHECERT dtft i h &L THEET S 1.2

semiconductor, it is applied on an optical-purpose material
such as a raw material of an optical system that
constitutes a stepper device provided as an exposure
device, such as a projective lens or an illumination lens,
or a raw material as an optical fiber material or a coating
material.

For instance, in the case of a lens material, an ArF
excimer laser (193 nm) which is an exposure source of light
having a short wavelength and an F2 excimer laser (157 nm)
having a more shorter wavelength, has been used in
connection with a high integration degree. However, since
a high-purity silica glass provided as a lens being
typically used heretofore has a poor transmittance, it
cannot be used. Thus, fluorides such as calcium fluoride

and barium fluoride, which have good transmittance

AN
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The carbon conponent is caused froma crucible material at the tinme of
sintering, and typically an alumna crucible or a carbon crucible is used,

+ When thé alum na crucible is used, contam nation with al um num may be
occufred. In general, therefore, the carbon crucible is used. However,
carbons as a crucible material may remain in fluoride. In the process of
nanufactu&ing Ehe fluoride, furthernore, unreacted carbons from carbonate
as a raw iarerirafSgENEraPlty Shosd aavieendtie aold mamohactlasieng - 2
quoridedggxbggg%in %n thg product. These remaining carbons in the fluoride
product are said té BE'CnlEFRoFASd deres asnbedagy sisaifudt. t W etriems ,of
manuf act yr hagnha, ppuecr l,.(1). ,and exert an _adverse effect on coring or
the |ike (2).g ACt ug?&y?ﬁ%é‘{%cztr&e Fitnd SoPOSRITTEdYy eSS NtRE InsRacithst al , t he
oxygen CRHRQRERtuLE gengrgh d.as a _scavenger, while | ead fluoride or
zinc fluoride is used. For Fﬁgﬁgﬁbé%nfhgalgaﬁ CEIFHYE FerPrsine a

deoxi di zB&k2OmPERGEss def bhethel [qW.ng reacti o A) .is performed. Ca0 +
PbF2 - CaF2 + Ph0 2 .... (A Te t \ggx'i diIgcat iagn%ﬁ%&é‘gg thRE above (A
permts sadéoneagéntl biepaEBURMLsOh QX Yden. ver, as the scavenger is
added as a second conponeﬁt, confanﬁ atio%agg%gsgﬁgg fllefEFFSM t 0 nake the
formati oamofind pdr exygBACHYS Ak boRPQSS i B8 dEQr 541 R 1.7, t he addition
anount of the scavenger as nuch as possiblg, thgggghghglﬁgga of* % ori de
cont ai ni AgWwamahakield .anount of the oxygen conponent in the raw material. An
obj ect of the present invention is to provide a nethod for reducing an
oxygen -conponent€ apdygerarboposenpoment benihkuepbdgtrewhighsi s capabl e of
Iomeringfkﬁe a%gunts of oxygen and carbon in the fluoride by a sinple
process. K URE ®RLIFHErPNVENTEORined at The puesent ikRwention rel ates
to a netggd %or reduci ng an oxygen conponent and a carbon conponent in
fluori de™*RREPAEYERT 280 BY¥Lper £6r Aengratetubyi nbegasoteeat sENt for bringi ng
the fluogij Lhto a_coptact with gas containing fluorine gas. OPERATI ON AND
ENBCDINEiﬁgﬁﬁgfégésaﬁtQkﬁ%eﬁ%PBﬁlﬂasaFoGhé Sdmeaoffiebrddgcdpatka of reducing
carbon ipn,@agdit] to ygen ich is,an inpurity contained in a product by
subj ecting ca%c%%ﬁ?fl&gfi%e?eagFgﬁﬁpfFBOFFBE?méF¥@ﬁ§eIPR@Spdobyded as for

exanpl e @ T ja fLuori as treatnent as a secondary
treatnent.if?§is@?%ﬂﬁ%géka?u%ggglgLXétﬁgg ﬁSiOEFFgcténﬂoﬁoréau@aﬁg oxygen

and car bhes byrshapbydi Nt FRPLCI of] as ,as, a_secondary treatnment on a
conventional product and n?ifnggt%égtﬁégs %ﬁédeBGFiﬁE yauifsmakgas havi ng

a stroncoximfzid@c@bbhi te +iai at . oxygen, co nent and a
carbon conponent in the inpur%??ggiﬁgéggé %gd%%gﬁtbggghghFSHFgRan
reactiongnMHwWammiomIh&@eb@éﬁsgééiréddi5@h89&f5§%CtLRQ ¢hani sm has not
been revealed. 0 + F2 -. OF2t . . . . ( B)Y C+ Fz -. T.... (O For
the condiiHst pitide sesondlanydéseagégent with fluorine gas, but the
effects of | ow oxygen and | ow carbon are obtai nabl e wi thout dependi ng on
t he concent r atiiéh @Girkon component is caused from a crucible

material at the time of sintering, and typically an alumina

crucible or a carbon crucible is used. When the alumina

crucible is used, contamination with aluminum may be

occurred. In general, therefore, the carbon crucible is

used. However, carbons as a crucible material may remain

in fluoride. 1In the process of manufacturing the fluoride,

" furthermore, unreacted carbons from .carbonate as a raw

material generally used at the time of manufacturing



fluorine, preferably 5 to 50%fluoride gas content (inert gas such as
nitrogen or argon gas is provided for diluting gas) is advantageous in
terms of industry and handling. Regarding the processing tenperature as a
matter of course, in addition, an active energy decreases as the
tenperature increases. It is advantageous for the reaction. In the case of
processi ng under the high tenperature, there is a need of using a reactor
made of fduestisle matverealainFdm rtdudmmfudie gdieasq xRN igyht ami nation from
the reactor, the tenperatures_under which a polynmer material such as a

f | uor oc SAFEPNSedim téin Paatddife &F QWP 5 IR i 4P tRE P A TRRARIFS Hg.
Furthernore, at a roomtenperature,, the effects of | ow oxygen and | ow
carbon & SofENREEY AL I e tiRe AR EAGT O 9 the fluorine gas may

be 100% or may be djJuted with inert s._ At this tine, the concentration
of fl uor“iorpé"b‘éétr‘?:ly 'praé?cyrea’beﬁ/t 51 ogcg‘b%/‘ése\'h%%%%hmba%oﬁﬂgl%BI e for the
diluti on. iengl.q(dees 2)f or exanple, nitrogen, argon, and neon. It is preferable
t hat thek}nejt ga% nay be of a high purity with an inpurity (e. g.,

noi sture or oxyg ncgnt oo 4 mpﬁ Lt die fluoride may be
preferably a rar Z{}l_)elalﬁf'hcafq?y%?éld% Sp%ciq?l ca #)y_, ]?J?I§gis one or nore sel ected
from calcisup £{46047 deg bagk pipd | H6hbofent/t 1 87 eHBLEL UOr 1d8d §87 hUM
fluoride, and ytterbiumfluoride. A nethod for reducing oxygen content and
carbon comdestgdn, tieifsupsidertdeseibbedri pinperdiohabnesluked4, - 5
characterized in that. A fluoride gas treatnent is preferably perforned at

a room tespeimétiecép SROCLenRr e1poeideapbyrddfist @ de0kidEzaatlode is
favorably used as an optical material to be provided as a raw materi al of
an opti catosyss edt (ehegfolpowirngt opakehsnondi | Lenpratoemekdens) t hat
constitutes an exposure device to be used in the process of |ithography, an
optical fiber GadetiBbF a-codtdbg tn&Rbérital , -or- -t H&)l i ke. The external shape
of fluoride is not specifically limted. Preferably, however, the fluoride
i s shaped in tHee fépaxbiipdhiiersproranal e§, the pRPVRcI(BY. PERALI&Safet er

t hereof is preferablx 1 mmor less, nore preferably 1 to 500 um nore

pr ef er abP§cIB288 2B0th/ 2BAUNE: PEI OFYPE pr eFOMENIRY 165t 57500 um The

duration _of fluorinati erably from 30 secaon .hour

i f t, ,
Gemandr naareiat: 08 bt as he sEERRe soiPBrehss SRR At i nut es,

d still bl.y of .1 0. mnut ff ill b
22t u?a!t eaeggéﬁt. rﬁegg%%ﬁééPg&dﬁPakﬂ%&(# t?ﬁg%logﬁlealrﬁculrjzéﬁ (;%n p\?\ﬁﬁs \(,:Mause '?he

t ti t SARRYI T ‘ I | 1
A ar o BEBLrEbLEL TmaBERTpYERE sE R LN O Wbl d T AR dfecaTpl © 4]
cal ci um g %héLsEEee%%txaia@eEnu%d SUJddientd y dHedd g 4 he powwless and gas

whil e feeding the -
fluoride containing a smaller amount of the oxygen

component in the raw material.

An object of the present invention is to provide a
method for reducing an oxygen component and a carbon
component in fluoride, which is capable of lowering the
amounts of oxygen and carbon in the fluoride by a simple

process.

DISCLOSURE OF THE INVENTION



f fluorine gas / N2 for 5
S based on each of 5, 10, 25, and 50% o _
L}gnﬁgg g? roomtenperature. The treated product m?s é?egnzugjggﬁggnto
i z

~anal yses for oxygen and carbon using an oxygen analy >

i 1 The results of Exanple
anal yzer, respectively (Table 1). Table
(Secgndary trgatnent at roon1tenpf. ) Egygen (ppm Car bon (ppm F2

ntration ¢3.510255051Q2550Bef or e gas

gfggfnent14014&%%5ffﬁ§§§23§§W§PFéPnFZed@§eﬁré@t@en@80858&8&<5<5<5<5 From

[ i d carbon could be
I ihe ove, reductions of oxygen an y
E:gﬁf |r ??rgdﬂeb%%g\sa%og%eensec@m&&eypq P&%t e @ Sirh semmeeantdiing on t he

ateHeS | 1 2], 1n.the sane way as that of
i infS:- I
Ei\érerp: 2r (’fma pur itf if?aﬁ F%rr? Y{Q?Lé‘ t %%r@mglfgﬁgr% d Sy PIEEEG ¢ 1300 gp of

i i i i ni tion contai ner
i gh- i tadindi filllio? i9le BfEA contai ner, maintaining a reac
gigroggfmﬁﬁh suff?g}entli niffng t he powders and gas while feeding the flow
of gas based on each of 5, 10,

OPERATION AND EMBODIMENT

The present invention has found out a method capable
of reducing carbon in addition to oxygen which is an
impurity contained in a product by subjecting calcium
fluoride, barium fluoride, or the 1like provided as for
example a lens raw material to a fluoride gas treatment as
a secondary treatment. It is found that such a method has
effects for reducing oxygen and carbon by simply
introducing fluorine gas as a secondary treatment on a
conventional product and mixing together. The fluorine gas
is a gas having a strong oxidizing ability. It is thought
that an oxygen component and a carbon component in the

impurities may be reduced by the following reactions.

However, at the present, a distinct reaction mechanism has

not been revealed.

O+ F2 > O0F t+ .... (B)

C+ Fa - CFqg ¢ .... (C)

For the conditions of the secondary treatment with
fluorine gas, but the effects of low OoxXygen and low carbon

are obtainable without depending on the concentration of



25, and 50% of fluorine gas / N2 gas for 5 mnutes, followed by oxygen and
carbon ‘anal yses, respectively (Table 2) . Table 2 The results of Exanple 2
(Secondary treatnent at 100C) Oxygen (ppn) Carbon (ppm F2 concentration
(99'51025505102550Bef ore F2 gas treat nent 14014514514030353530After F2 gas

t reat ment 80858080<5<5<5<5 From the results described above, reductions of
oxygen and carbon were confirned by nmeans of the respective 5, 10, 25, and
50% f | ubkeorelnes pomEenakhyi onter ééfe nEhuerifar gpsr adRESNEhéinedhicti on
effects were found when the treatnent tenperature was increased. [Exanple
3] The $afreSexPerfnBhEragesnhBhnarACRx AP éS1PRA¥1pert 6PFedildtAfIrare-earth

fluoride such as ytterbium fluoride or ceriumfluoride tq._be used as an
opticalg??be+snﬁgé?P5?gSPua &BaFFHBSWBFeFP§P§tF¥raBQaﬁﬁpg}lQEterbium

ot g REE LR b83eb AT DR PRLLOMEEY B L0 2000,

in addition, an active energy decreases as the temperature
increases. It is advantageous for the reaction. In the
case of processing under the high temperature, there is a
need of using a reactor made of a metal material. For
reducing the generation of contamination from the reactor,
the temperatures under which a polymer material such as a
fluorocarbon resin can be reduced is preferable in terms of
handling. Furthermore, at a room temperature, the effects
of low oxygen and low carbon were obtained.

By the way, the concentration of the fluorine gas may
be 100%, or may be diluted with inert gas. At this time,
the concentration of fluorine gas may be preferably 5 to
50%.

The inert gas available for the dilution includes,
for example, nitrogen, argon, and neon. It is preferable
that the inert gas may be of a high purity with an impurity
(e.g., moisture or oxygen) concentration of 10 ppb or less.

The fluoride may be preferably a rare-earth fluoride.
Specifically, it is one or more selected from calcium
fluoride, barium fluoride, ytterbium fluoride, cerium
fluoride, and ytterbium fluoride.

A method for reducing oxygen content and carbon

content in the fluoride described in one of Claims 1 to 4,



and m xing the powders and gas while feeding the flow of gas based on each
of 5, 10, 25, and 500 of fluorine gas / N2 gas for 5 mnutes at room
tenperature. - 8 The treated product was then subjected to anal yses for
oxygen and carbon using an oxygen anal yzer and a carbon anal yzer,
respectively (Table 3). Table 3 The results of Exanple 1 (Secondary

treatnent at roomtenp . ) Oxygen (ppm Carbon (ppm F2 concentration
(99 51025505102550Bef ore F2 gas treat nent 80080085083030353530After F2 gas

t r eat medy a0 P 0o <a<5 From the results descri bed above, the effects
of | ow oxygen and | ow carbon were obtained just as in the case of cal cium

fluoride in Examleride lddevsetfant hies refetdiel ¢f fect srvéd! o axygen and
| ow carbon were obtained by increasing the treatnment tenperature of Exanple

2. [ Exampdre démpessconsaty 35%EW, memdirevas gy dfarined @y b a&00’r.300 g of a
hi gh-purity calciumfluoride of Exanple 1 in a heat

Fluoride is favorably used as an optical material to
be provided as a raw material of an optical system {(e.g.,
projector lens or illumination lens) that constitutes an
exposure device to be used in the process of lithography,
an optical fiber material, a cocating material, or the like.

The external shape of fluoride is not specifically
limited. Preferably, however, the fluoride is shaped in
the form of powders, granules, or particles.

The diameter thereof is preferably 1 mm or less, more
preferably 1 to 500 ym, more preferably 10 to 200 um, and
still more preferably 10 to 200 um.

The duration of fluorination is, preferably from 30
seconds to 1 hour, depending on the temperature. More it
is preferably from 1 to 30 minutes, and still more
preferably of lito 10 minutes because effects will be
saturated even in a longer duration.

The loner duration will cause the saturation of

effects.

BEST MODE FOR CARRYING OUT THE INVENTION
[Example 1]

A purification treatment was performed by placing 300
g of high-purity calcium in a 5L~PFA container and

sufficiently mixing the powders and gas while feeding the



resisting nmetallic container, for exanple, a nickel container (a stainless
cont ai ner may al so be used) and introducing 100 fluorine gas at 300C for 5
m nutes. The treated product was then subjected to anal yses for oxygen and
catbon using an oxygen anal yzer and a carbon anal yzer, respectively (Table
4). _ g _ Table 4 The results of Exanple 4 (Secondary treatnent at 300C)
Oxygen (ppm Carbon (ppn) Before F2 gas treat ment 14530After F2 gas

t r eat NERMOPO<SE FFasmRafe ¢ edul eachiesler? bekl above, andi 3y 190 Fluerire gas, and
also in the treatnment at a high tenperature of 300C,_the effects of |ow
oxygen &l 4 Mo E&bon "HENE SSo it AR HOUDSSPRILAS -APPIISCABIAEPE The present
I nvention allows: the refinenent  of ox n and.carbon, for_ exanple, which
are i ?C?‘f%g W3S g ‘?’bhs-%??ﬁ/e%a’f%i#ﬁ%%?i%%r K% e’ésa%lgtypi cal raw
mat eri al ed for a ste r_len r an_ArF or_ E2 exciner_laser in the
hot ol | AT Ao e D SRk e et He B ol " e Fho R ETRY 208

respectively (Table 1).

Table 1

The results of Example 1 (Secondary treatment at room

temp.)

Oxygen (ppm) Carbon (ppm)

F, concentration (%) 5 10 25 50 5 10 {25 |50

Before F; gas 140 {145 [ 145 |140 |30 |35 [35 |30

treatment

After F, gas treatment |80 85 80 80 <5 | <5 | <5 |<5

From the results described above, reductions of
oxygen and carbon could be confirmed by means of the
secondary treatment without depending on the respective 5,
10, 25, and 50% fluorine gas concentrations. Furthermore,
the effects could be found even at room temperature, and

this finding would have large industrial merits.

[Example 2]

In the same way as that of Example 1, a purification
treatment was performed by placing 300 g of high-purity
calcium in a 5L-PFA container, maintaining a reaction
container at 100°C, and sufficiently mixing the powders and

gas while feeding the flow of gas based on each of 5, 10,



manuf acture of a sem conductor: a reduction in the adding anount of a
scavenger in the deoxidization during the manufacture of a nonocrystal; and
a ﬁeduction in various kinds of problens. Furthernore, in recent years,
thin-filmtechnol ogi es have been progressed. There is a need of a

| ow- oxygen high-purity fluoride, and there is a possibility of its

availabilities in many other fields. - 10 Cains 1. A nethod for
reduci @arﬁ@ﬁ(y@‘éﬁ ebrpbueninangaa ¢alNbarrofporeminutes vori de,
characterlzed performng a fluorine gas treatnment in whlchfluorldels

br ought ?%%%W%%n?&c?XME?ﬂ @9@ 9ﬂ§P°Eoﬁﬂa#M§eﬁvuéeﬁﬁecgagelz {(RaRé€hod for
r educi ng an oxygen conponent and a carbon conponent in fluoride as
descri bed:in Claim 1, wherein the concentration of fluorine gas in the gas
cont ai ng%‘HEOI‘I ne gas is 5 to 50% 3. A nethod for reducing an oxygen

corrpone fd“a carbon conponent in fluoride as described in Caiml,
whereln e ap .c he f.l.uor S _Rr b b dllutin
i TBQ 99&}&@ Ef EQE%DT% % iSecggdg'}S, %%%akc,r%e%% a@ﬁ@f@ ggn i’w Onentg
andauarbon co onent an I ribed i m 1 fto 3,
wher ei p—the L'ﬁ':.chrP“*ﬂﬁ't‘lJ.L:—Areu\)ﬂdrt..e&!%m..l | 5 AlFEERoa— f),dch. g an
oxygen Qnent: ahd c@nbon |egonpd t i fI id S SCQSbagoin one of
d ai m%.rr@ t;@;é)ﬁ‘_lrtﬁfi g€ @Qﬂ :ez.sec{ ng%rgm Sal-et+pm-Hueri{e,
barium gbygride, yiserbiumfl Lqr4dje,14agwc 166 Humd | ides bBasAjAgthpd for
n

reduci hg an oxygen conponent gnd a|carbgn - 11

treatment

After F, gas treatment |80 85 80 80 <5 [<5 <5 |5

From the results described above, reductions of
oxygen and carbon were confirmed by means of the respective
5, 10, 25, and 50% fluorine gas concentration treatments.
Furthermore, the reduction effects were found when the

treatment temperature was increased.

[Example 3]

The same experiment as shown in Example 1 was
performed using rare-earth fluoride such as ytterbium
fluoride or cerium fluoride to be used as an optical fiber
material or a coating material, for example, ytterbium
fluoride. A purification treatment was performed by
placing 300g of ytterbium fluoride in a 5L-PFA container
and mixing the powders and gas while feeding the flow of
gas based on each of 5, 10, 25, and 50% of fluorine gas /

N2 gas for 5 minutes at room temperature.



conponent in fluoride as described in one of Cains 1 to 5 wherein the
fluorine gas treatnent is perforned at roomtenperature to 350C. 7. A
met.hod for reduci ng an oxygen conmponent and a carbon conponent in fluoride
as described in Claim6, wherein the fluorine gas treatnment is perforned at
200 to 300C. 8. A nethod for reducing an oxygen conponent and a carbon
conponent in fluoride as described in one of Clains 1 to 7, wherein the
fluoride is fThRritratrddrotuah vpsithen naeler¢atredoto panelisdsf or reduci ng
an oxygen conponent and a carbon conponent in fluoride as described in one
of C ai ABF 1°F¥IBY WRer €PRPPReUFLOEr PReCKE¥IPR BRRELYERH 8P IpEWIFEFEOTgr anul es,
or particlfs. 10. A nethod for %eggcigglan oxygen conponent and a carbon
conponefP2t KZfF uoF PERSGEI¥ESEr i BBALFN Erai m 9, wherein the dianeter of the
fluoride is 1 mmor less. 11. A nethod for reducing an oxygen conponent and
a carbon component in fluoride as described in clained in Caim 10, wherein
t he diagg eL f the fluoride is 10 to 200 um 12. A nethod for reducing an
oxygen conponént and a carbon - 12 conponent in fluoride as described in
cl ai medmi i 1, i fluarinati jme is 30
second Fg@19ﬁgagﬁs§§§ g&%a?%%d&féF@?§§§€?ﬁgQgﬁaéggﬁﬁh%%bggﬁﬁﬁnt and a
carbon ggppopent in fluoride as described in Oaim12, where in the

fl uori pattomtime—ts—tto 16— minutes:
Ooxygen (ppm) Carbon (ppm)
F, concentration (%) 5 10 25 50 5 10 |25 |50
Before F, gas 800 | 800 | 850 {830 |30 (35 |35 |30
treatment
After F,; gas treatment [ 150 [130 |[180 (150 |<5 |[<5 |<5 |<5

From the results described above, the effects of low
oxygen and low carbon were obtained just as in the case of
calcium fluoride in Example 1. Likewise, furthermore, the
effects of low oxygen and low carbon were obtained by

increasing the treatment temperature of Example 2.

[Example 4]

A secondary treatment was performed by placing 300 g
of a high-purity calcium fluoride of Example 1 in a heat-
resisting metallic container, for example, a nickel
container (a stainless container may also be used) and
introducing 100% fluorine gas at 300°C for 5 minutes.

The treated product was then subjected to analyses
for oxygen and carbon using an oxygen analyzer and a carbon

analyzer, respectively (Table 4).
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300°C, the effects of low oxygen and low carbon were

confirmed.

INDUSTRIAL APPLICABILITY

The present invention allows: the refinement of
oxygen and carbon, for example, which are impurities in a
high~-purity calcium fluoride known as a typical raw
material used for a stepper lens for an ArF or F2 excimer-
laser in the photolithographic process during the
manufacture of a semiconductor; a reduction in the adding
amount of a scavenger in the deoxidization during the
manufacture of a monocrystal; and a reduction in various
kinds of problems. Furthermore, in recent years, thin-film
technologies have been progressed. There is a need of a
low-oxygen high-purity fluoride, and there is a possibility

of its availabilities in many other fields.
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2. A method for reducing an oxygen component and a carbon
component in fluoride as described in Claim 1, wherein the

concentration of fluorine gas in the gas containing

fluorine gas is 5 to 50%. -

3. A method for reducing an oxygen component and a carbon
component in fluoride as described in Claim 1, wherein the
gas that contains the fluorine gas is gas prepared by

diluting fluorine gas with inert gas.

4. A method for reducing an oxygen component and a carbon
component in fluoride as described in one of Claims 1 to 3,

wherein the fluoride is rare-earth fluoride.

5. A method for reducing an oxygen component and a carbon
component in fluoride as described in one of Claims 1 to 4,
wherein the fluoride is selected from calcium fluoride,

barium fluoride, ytterbium fluoride, and cerium fluoride.

6. A method for reducing an oxygen component and a carbon
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wherein the diameter of the fluoride is 10 to 200 um.

12. A method for reducing an oxygen component and a carbon
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13. A method for reducing an oxygen component and a carbon
component in fluoride as described in Claim 12, where in

the fluorination time is 1 to 10 minutes.
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