0-2 AUG 2005 TITLE OF THE I NVENTION  METHOD FOR REDUCI NG AN OXYGEN
COVPONENT AND CARBON COVPONENT | N FLUORI DE TECHNI CAL FI ELD The present

i nvention relates to a nmethod for reducing an oxygen conpoqppyu%ngpg
carbon conmponent in fluoride. BACKGROUND ART In the |ithographic cess

I n the. menpfacour eyef TRVEReMDRonductor, it is applied on an
optical -purpose material such as a raw material of an optical ,mwwmmwmw
constitutes a stepper device provided as an exposure device, such as
projective lens or an illumnation lens, or a raw naterial as an‘HﬁPPbal

fi ber mat gETAbDOFOR RABUCNYG AHt OKv@EN EQMPONENZNGED TARBOR case of a |lens
material, an ArF excinmer laser (193 nm which is an exposure source of

| i ght hacoOMgOHESTOIN ®aUVeREDAt h and an F2 exciner |aser (157 nn) having a
more shorter wavel ength, has been used in connection with a high

I ntegration degree. However, since a high-purity silica glass provided as
a lens being typically used heretofore has a poor transmttance, it

cannot beTBSBUICERuEIEEDPuori des such as cal cium fluoride

The present invention relates to a method for
reducing an oxygen component and a carbon component in

fluoride.

BACKGROUND ART

In the lithographic process in the manufacture of a
semiconductor, it is applied on an optical-purpose material
such aé a raw material of an optical system that
constitutes a stepper device provided as an exposure
device, suéh as a projective lens or an illuminafion'lensg
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
caﬁnot be used. Thus, fluorides.such as calcium fluoride

and barium fluoride, which have good transﬁittance
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and barihn1ffuoride, whi ch have good transmittance 0 2 AUG 2005 properties
even at short wavel ength and strong laser durability, have been considered
as being useful. Wereas, a high purity nmono crystal is @ﬁkéWﬁﬁM@/
essential for the manufacture of a bariun1f|uoryde, vari ous Ki nds of
anount of oxygen raw material. The oxygen fluoride | ens made of cal cium

fluoride, prupertei ds kerer tathashdiaendsiMehd fiatandr KO SIP YL, Le caused when
an excess or carbon is included as inpurities in the conponent may be

i ncor por atdedtabitld thy udravie e side téd rambdety alsd e i i fedde

manuf acture, or oxide is generated by the process of sintering, so'that
finally, &t hilgh pur tof npgiawy fstratedi 3 s Gl by - dsldertt TLAUHA Qhd N
transmttance caused by oXxygen, (2) laser durability, (3) coloring, and so
on may béanyflagdneed ofTlus Ludrikks lxeen readel dhadalidiw®uddhdmke, an

i nfluence on the transmttance of light for which low concentration has
been desi PEFiUThdrldrgiidle t 19 It lddicentTtatiam Yeen Heewrdediated.

various kinds of problems may be caused when an excess
amount of oxygen or carbon is included as impufities in the
raw material. |

The oxygen component may be incorporated into
fluoride as moisture is remained at the time of the
manufacture, or oxide is generated by the process of
sintering, so that finally, at the time of being formed

_into a lens, (1) a reduction in transmittance.caused by
oxygen, (2) laser durability, (3) coloring, and so on may
be influenced. Thus, it has been said that it would make
an influence on the transmittance of light for which low
concentration.has been desired. Therefore, the low
concentration has been desired.

The carbon 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. In the process of manufacturing the fluoride,

furthermore, unreacted carbons from .carbonate as a raw

material generally used at the time of manﬁfacturing-



The carbon conponent is caused froma crucible material at the tinme of
sintering, and typically an alumna crucible or a carbon crﬁgiﬁle 'g used.
When the alumna crucible is used, contami nation with alum 9h e
occurred. In general, therefore, the carbon crucible is used. However,
carbons as a crucible material may remain in fluoride. In the process of
manuf act urf ngot hige frhanpr i eteain fix t ties npreduatl eathede caghonsihgom car bonat e
as araw nmaterial generally used at the tine of manufacturing 0 2 AUG 2005
fluori de negrbemaiinithe hElpooidetprdtese &eavsaidgtoclhe bbnsotpotdeed
fluoride product are said to be incorporated into a nonocrystal at the
time of nemfacd undmycayspahoxt yshal t{ke, oAndapufattaniagver se ef fect on
coring or the like (2). Actually, at the time of manufacturing the

nmonocr yst atonedeysixgyyehl conpoheskers genadubryeuséficas an scavenger, while
| ead fluoride or zinc fluoride is used. For instance, the |lead fluoride
perforns at®Reokike z68) on process of the following reaction (A) i's
perfornmed. CaO + PbF2 . CaF2 + PbO T (A) The deoxidi zation process of the
above (A) pern tActaldeer st tiee ppuranefaekyyerd Hedwever, as the

scavenger is added %ﬁ a second congonent, contam nati on generates
7

t her ef r om TP AEKES t e DR PR ¥ HFERF CQTPRRENt 1s generally used as a

scavenger, while lead fluoride or zinc fluoride is used.
For instance, the lead fluoride performs a deoxidization
process of the following reaction (A) is performed.

Ca0 + PbF; - CaF; + PbO 1t eeee (A)

The deoxidization process of the above (A) permits a
decrease in the amount of oxygen. However, as the
scavenger is added as a second cdmponent, contamination
generates therefrom to make the formation of a pure
monocrystal impossible. For minimizing the addition amount
of the scavenger as muéh as possible, there is a need of
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



nDnocrysiaI fnpossible. For m nim zing the addition anount of the

scavenger as nuch as possible, there is a need of quorldeoquﬁ@ ng a
snmal | er amount of the oxygen conponent in the raw materi al . &P@ct of
the present invention is to provide a nethod for reducing an oxygen
conponent and a carbon conponent in fluoride, which is capable of |owering
the anmounts of Dkggpneaedtchnbentiont heltkesrtdeabspeahsdnpbe process.

DI SCLOSURE OF THE I NVENTION O 2 AUG 2005 The present invention relates to a
met hod f or redediiagngnanxggggenonpopenentnadnd aatabhoroompppenent.ni n
fluoride, characterized by performng a fluorine gas treatnent for

bri ngi ng t figdubkidei deheptotarteatiaby perfiogasingcantaunrhgef basri ne gas. A
speci fic expression of the present invention can be found in claim 1.
OPERATI ON ABa ENBODI FENToThegpngstheé fhuemtidenihée &oundteot witbkt bed
capable of reducing carbon in addition to oxygen which is an inpurity
cont ai ned contapnbddgcflbgrsnejeesing cal cium fluoride, bariumfluoride, or
the like provfded as for exanple a lens raw material to a fluoride gas

treatment as a régﬁgﬁ%ﬁ’tthe hFebs'e%t Pﬁoﬁ'&éh a‘BUnélﬁVEFa'ﬂﬁdl has

effects for redu0| g oxygen carbo y sinp i ntroducing fluorine gas
as a secondary treatnment on a :
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
fludride, barium fluoride, or the like provided.as for
example a lens raw material to a fluoride gas treatment as
a secondafy]treatmeﬂt. 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.
Howéver, at the present, a distinct reaction mechanism has
noﬁ been revealed.

O+ Fp» OF, t .... (B)

C+ F,-CFqg 1t ... (C)

For_the conditions of thé secondary treatment with
fluorine gas, but the effects of low oxygen and. low carbon

are obtainable without depending on the coﬁcentration of



conventional product and m xing together. The fluorine gas 1is a gas having
a strong oxidizing ability. It is thought that an oxygen CQT?QH%”%M§nd a
carbon conmponent in the inpurities nay be reduced by the folTown
reactions. However, at the present, a distinct reaction mechani smhas not
been revealed. O+ F2 - OF2t .... (B) C+ F2- CF4 p .... (O For the
condi ti onstbgo¥rheesepspfiargbiyedt henb0ki fhuoklider yae gastehut (fhereffects
of | ow oxygen and | ow carbon are obtainable w thout depending on the
concentr at $®&h ®CH 25 AUEEPOgenf PHoRrKFEED pREf ésablpvided 56% Hilatidg gas
content (inert ,hgas such as nitrogen or argon gas is provided for diluting
gas) is ad9aht abeoRdVRARtagrAES oini hEE®Er 9Lahtdhahdlyi agd hRedaiding t he
processing_te rature as a matter of course, in addition, an active

ener gy dec?%%gg 1nd the PERperatbPetemRerakyEs. apt aj mahtieanpigeousseer the
reaction. |n thg. case of %rocessin under the high tenperature, there is a
need of ustRg3IHEheP or HedethiSaChErSY ARFERPREPS E6r thpelamPRgathse

o pal yrer AU PRR AL, ot €8 AP RhbPaRaRRoRorcthh EanchEShecutBathe

a polyner material Such as”a

pr ef er abl ecdde (o 1B: obes Uandl LNGe, FUALRLART £onBL 2 (30T LEMDEr ALure, the

effects of |ow oxygen and Tow carbon wer
concentrathodd obf thgi Ay ULT 8L 088 HBYe 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 f;uoride may be preferably a rare-earth fluoride.
Specifically, it is one or more selected from calcium
fluoride, bariuﬁ 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,




be 100% or may be diluted with inert gas. At this tinme, the concentration
of fluorine gas may be preferably 5 to 50% The inert gas avail able for
the dilution includes, for exanple, nitrogen, argon, and nB8nAUG Z0Ids
preferable that the inert gas nay be of a high purity with an inpurity

(e.g., noisture or oxygen) concentration of 10 ppb or 'less. The fluoride
may be préﬁ'@r@ﬂ%%?@?é—%&rﬁ%-ﬂ uoride. Specifically, it is one or nore
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The exter shape o uori I'S not speci
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an optical fiber material, a coating material, or the like.

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

The diameter thereof is preferably_l mm or less, more
preferably 1. to 500 pum, more preferably 10 to 200 ﬁm, 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 tb 30 minutes, and still more

-preferably of 1-to 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



i aneter i bly I.. to
r thereof is preferably 1 nmor less, nmore prefera
‘ ggg Sh?nﬁése preferably EO to 200 pm an? sL:IIanreggregggaag (%gmﬁohggg
' he duration of fluorination is, preferably from _ ,
ggLeId?ng on the tenperature. Mdxre it 1is preferably from1l to 30 m nutes,
and still nore preferably of 1 to 10 m nutes because effects w |l -be
saturated &Y8H PA ga2sohgerddenaeich. ofhs, IanerzdurahuOBmg blf gaus %fg% I
saturation of effects. BEST MODE FOR CARRYING OQUT THE | NVENTI ON Lt anpte
1] A pur|fgéat/0H2t$%%u5mﬁﬂnwﬁﬁﬁrﬁﬁfrmmmdt@mp?tatmﬂ@ 30?%eg%§i%2$§ aﬁgréag
a JL- PFA contai ner and sufficiently m xing e
&z!f;upgggPﬁagPﬁE B33 Alen2evBiecbadotogasabased doreaghgefh 5ndl0, 25, and
O%Offlu N2 for 5 mnutes at roomtenperature. The treated
pr oduct ma§ %R%ﬂ gﬁb?%c?%dofﬁg%ﬁaﬁ9§é¥zﬁéra@dygenaahdn eanbgrewsi ng an

he
| yzer, respectively (Table 1). Table 1 T
an
?éggf?s of£%§§ ﬁﬂgifYSZt gﬁrgﬁtreatnent at room tenp.) Oxygen

(ppm Carbon (ppm) F2 concentration ($)510255051025

Table 1

The results of Example 1 (Secondary treatment at room

temp.)

Oxygen (ppm) Carbon (ppm)
F2 concentration (%) 5 10 25 50 5 10 125 |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 S5L-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,



Before F2 gas 140145145140303535 treatment After F2 gas
treat ment 80858080<5<5<5 50 30 <5 Fromthe results described gab@ave, 2005
reductions of oxygen and carbon could be confirned by neans of the .
secondary treatnent w thout depending on the respective 5., 10, 25, and 50%
fluorine gas concentrations. Furthernore, the effects could be found even
at room t%rrpe%ﬁ Fr& ahdludtind igak ng Nwas Hae 5 atigetigrdustrial merits.
[Exanple 2] In the same way as that of Exanple 1, a purification treatment
was per f FHEPHRA Pracgsoeng cfathyh-gualyses cateipee t ivel pLEFRHLe
container, maintaining a reaction container at 100C, and sufficiently
m Xi ng tﬁ@'pomders and gas while feeding the flow of gas based on each of
5, 10, 0 2 AUG, 2005 25, and 50% of fluorine gas / N2 gas for 5 m nutes,
follomedqﬁ§ﬂ6&§ben and carbon anal yses, respectivigﬁchéﬁle 2%. 1$2£$bgn
en
ZBS”; esuI,ILhSe qes%&%@loef 2Ex(a?n%cloend2arPISetcroenacEarrF;ttféatmen’g at y1900°C)pp

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 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 3j

The same experiment as shown in Example 1 was
performed using rareFearth 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
Iand 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.



F2 concentration (0)51025505102550 Before F2 gas 14014514514030353530
treatment After F2 gas treatnent 80858080<5<5<5<5 From t he redli2 tAUGA206%Eri bed
above, reductions of oxygen and carbon were confirmed by neans of the
respective 5, 10, 25, and 50% fl uorine gas concentrﬁti on treatnents.
Furthernore, the, reduction effects were found when the treatnent _

t emperat ure was 'r}‘?c?te‘:zfsaettfd[ MHfie ]S T'Hée%a?ﬁek?fé@(‘b%?cﬁ et aBBL¥HDIN i n
Exampl e 1 rformed using rare-earth fluoride such as gtterblum

f1 uoride og@%e?%ﬁrﬂau% TR P IREP RSO ERIODt FRAF YFPHeRNnat BRFRPROr a

coatin ' i I t bj um,, fluoride. A purification

treat rrgnpegv{/gégi eerlf’o?frree y l‘gé[la%i Lrgg%%g%)of ytterbiumfluoride in a 5L-PFA
container and mXxing 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 mnutes
at room temperatyre. - 8 0 2 AUG 2005 The treated product was then

subj ected to anal yses for oxygen and carbon using an oxygen anal yzer and a

carbon amglyz@isuT@SRECE VY1 d TRl £ BnddAP! €rSatment at room

temp.)

Oxygen (ppm) Carbon (ppm)
F; concentration (%) 5 10 25 50 5 10 125 |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
éalcium 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).



The results of Exanple 1 (Secondary treatnent at room tenp.) Ckygen

(ppm Carbon (ppm F2 concentration (9% 51025505102550 Beforg g&ﬁ
80080085083030353530 treatnent After F2 gas tr eat ment 1501881868 5<5<5r<51
Fromthe results described above, the effects of |ow oxygen and | ow carbon
wer e obt ai ned t as in the case of calciumfluoride in Exanple 1.

Li kew se, %% nor e, the effects of Iom/oxygen and Iom/carbon wer e

A seconda '

calciumf uorlde of Exanple lin a hea b 9. X netahé qbgonEalnFr fgr
exanpl e, , SS21E r . an
|ntrodu0|n 9 SOOC 19&55 nlnutes T éreate pr oduyct
was t hen giéeg{;u5§§%;g§y'e For—exrgen—and carbeﬂgugingqam4ngﬁggp o
anal yzer C lggcgg @Eh?,yr@{ respecyivel Tabl e 4 2 AUG 2005 |Tabl e
4 Thg res Et@r ﬁﬁ;auple -rt\ueccndarB .?gatnéng at 300% Srger—ppm-Car bon
(ppm

From the results described above, using 100% fluorine
gas, and also in the treatment at a high temperature of
.300°C, the effects of low oxygen and low carbon were

confirmed.

INDUSTRIAL APPLICABILITY

The present invention allows: the refinement of
oxygen and eerbon, for example, which are impurities in a
1high-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 reductien in various
kinds of problems. Furthermore, in recent years, thin—film.
tedhnologies 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.

- 10 -



Before F2 gas treatnment 14530 After F2 gas treatnent70<5 Fromthe results
descri bed above, using 100% fluorine gas, and also in the treatnent at .a
hi gh tenperature of 300C, the effects of |ow oxygen and | owgQapb®r2006er €
confirmed. | NDUSTRI AL APPLI CABI LI TY The present invention allows: the
refinenent of oxygen and carbon, for exanple, which are inpurities in a

. hi gh- pur i323%8 ci um fl uori de known as a typical raw naterial used for a
stepper lens for an ArF or F2 exciner.- laser in the photolithographic
process during the nmanufacture of a sem conductor; a reduction in the

addi ng ampunt of a scavenger. i he deoxi di zati on during the nanufacture
of a monockystal : and az’}é'g‘?ﬁ:l'i‘?cgrﬁ?ﬁ TRFIOtRI R neRYSED proppPeient and

Ther o1 5 & 1RARPET SOPR IRy ort TioH Bhe | EORFREOFFEed d PRErRbRgry *Sc¢
Cbilit £t M : ol 5. .
17 metndd 7o AIRy SR AU L0 R TR ORE SRR
fl i de, ized f j ' t Lp which
[ Luor! de. sShAIARL SEAES R R | DL oo S LLUOLLAZ, RS LEGBLIRG oLD. Whi
fluorine gas. 2. A nethod for reducing an oxygen conponent and a carbon

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 raw-material 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 raw-material fluoride is
-selected from the one or more materials: ¢alcium fluoride,

barium fluoride, ytterbium fluoride, and cerium fluoride.

- 11 .



conponent in fluoride as described in Claim1, wherein the concentration
of fluorine gas in the gas containing fluorine gas is 5 to 50% 3. A nethod
for reduci ng an oxygen conponent and a carbon conponent-i P & IAUGr MR as
described in Caim1, wherein the gas that contains the fluorine gas is
gas prepared by diluting fluorine gas with inert gas. 4. A nethod for
reduci ng an oxygen conponent and a carbon conponent in fluoride as

described n ofengtnofl bUsrdahfidy WHELS!BehNeohBsERLenhal of Luotge i

rare- earth fluori 5. Ane r I ng an"oxygen conponent and a

carbon conpgnghhehp Lhuerideias dgsgekbedpkn 9Re Ak oF @hHBmk 40 ¢4 swherein
the raw-material fluoride is selected fromthe one or nore materi al s:

cal cium fl ypekden thar evavbhider hds, tybhemBhemikl perirdemednd tCebiohm
fluoride. - 11 0 2 AUG 2005 6. A nethod for reduci ng an oxygen. conponent

and a car beampeespanentoi B50faiori de as described in one of Clains 1 to 5,
wherein the fluorine gas treatnent is perfornmed at room tenperature to
350C. 7. A method for reducing an oxygen conponent and a carbon conponent
in fluoride as described in Claim6, wherein the fluorine gas treatnent is
perfornmed at 2RA0mtoh380€or8redunihbodnf ok ygetuciompoar ntxX agen ac aaxboent and

component in fluoride as described in Claim 6, wherein the

fluorine gas treatment is performed at 200 to 300°C.

8. _ A method for reducing an oxygen component and
a carbon component in fluoride as described in one of
Claims 1 to 7, wherein the raw-material fluoride is

fluoride used for an optical material.

9. A method for reducing an oxygen component and
a carbon component in fluoride as described in one of
Claims 1 to 8, wherein the raw~material fluoride is in the

form of powders, granules, or particles.

10. : A method for reducing an oxygen component
and a carbon component in fluoride as described in Claim 9,
wherein the diameter of the raw-material fluoride is 1 mm

or less.

11. : A method for reducing an oxygen component and

a carbon component in fluoride as described in claimed in



a' carbon conmponent in fluoride as described in one of Cains 1'to 7,
wherein the rawnmaterial fluoride is fluoride used for an opRi Avd 2009
material. 9. A nethod for reduci ng an oxygen conponent and a carbon
conponent in fluoride as described in one of Cains 1 to 8 wherein the
raw-material fluoride is in the formof powders, granules, or particles.
10. A net hédafior 10gdubierg Lan thxy g&ame@RRORENtt hed B A nEdRaR 1C FRYIEYe | N
fluoride as described in Claim9, wherein the dianeter of the raw materi al
fluoride i$s1l@ntoo200egm. 11. A method for reducing an oxygen component
and a carbon conponent in fluoride as described in. clained in - 12 02
AUGR0 Cd aim 10, wherein the dianmeter of the rawmaterial fluoride 1is 10 to
200 pm 12. A nethod. for reducing an oxygen conponent and a carbon
conponent iLR-f| AoMep§bods fassterdbednignacl axygen compeneht Gnai BB chrionll,

wherein the fluorination tinme is 30 second to 1 hour.
component in fluoride as described in claimed in one of

Claims 1 to 11, wherein the fluorination time is 30 second

to 1 hour.
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