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1 Azeotropic Mixture of Fluoromethane and Hydrogen Chloride and

Process for Purifying Fluoromethane 5 FIELD OF THE INVENTION The
present invention relates to an azeotropic mixture of fluoromethane
(hereinafter sometimes referred to as "CH3F" or "HFC-41") and hydrogen
chloride 10 (hereinafter sometimes refedred to as "HCI"), a process for
purifying fluoromethane and uses thereof. BACKGROUND OF THE
INVENTION Hydrofluorocarbor3g Z?ﬁqﬁﬁpracterized by 15 having

an ozone depletion coefficient 6f 0 and, for eéxample, HFC-41,
difluoromethane (CH2F2) and trifluoromethane (CHF3) are useful

compounds as an etching gas for semiconductors. HFCs used as an.

etching gas for semiconductors are 20 demanded to have high purity and ,
piartisvitartyy ke Miortentatidh bl twrasig toaponent (dlydhpdregefhloride
chloride, hydrogen fluoride) is. demanded_to be preferably 1.0 wt ppm or

less, more prfétaBRREE St gint of 1863 L ¥bRhtisty HesREqirdtfents, a

large number of 25 methods for producing high-purity HFCs have been
proposed, but not so many methods have been proposed for the
S FIELD OF THE INVENTION

~The present invention relates to an azeotropic
mixture of fluoromethane (hereinafter SOmetimes referred
ﬁo as "CH3;F" or "HFC-41") and hydrogen chloride
(hereinafter sometimes rsferred to as "HCL1"), a process

for purifying fluoromethane and uses thereof.

BACKGROUND OF THE - INVENTION
Hydrofluorocarbons (HFC) are‘chatacterized_by

having an'ozone depletion coefficient of 0 and, for
example, HFC-41, difluoromethane (CHzE:) and
‘trifluoromethane {(CHF3) are useful éompounds as an
etching gas for semiconductors.

| HFCs used as an. etching gas for semiconductors are
demanded to have high purity énd particulaxly, the |

concentration of the acid corﬁponent (e.g., hydrogen -

‘chloride, hydrogen flucride) is demanded to be preferably

1.0 wt ppm or less, more preferably 0.5 wt ppm or ‘less.

To satisfy thesé reguirements, a large number of
methods for producing high-purity HFCs havé been proposed,
but not so many methods have been proposed for the

production_ of HFC~41. This is mainly becéuse the method
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production of HFC-41. This is mainly because the method 2 in general of
fluorinating a halogenated hydrocarbon with HF is, for example, bad in
the reaction efficiency and accompanied with production of many
by-products due to side reactions such as decomposition reaction. 5 In
such an environment, Patent DocumentZl (JP-B-4- 7330) discloses a
method of producing HFC-41 by reacting methyl alcohol and hydrogen
fluoride (hereinafter sometimes referred to as "HF") in the gas phase with

use- of a fluorinati atal st (chromium flu nde)ﬂun% er the 10 condition of
Tdd t%%rb%@ﬁ—l clegver %me odghasazlj &gﬁem atwafér pro ucedn with

appd % -pragyct QQQE%E’E‘Q?UE%W%JOE}%”leefﬁ@ﬁ'méﬁo% §§@4¥§é§89 and
reaction: apparatus. Also, Patent Document 2 (JP-A-60-13726) discloses
aadédaﬂpmﬂﬁie&ﬁ praditcing BEG:41 by redcting myethyl-ghtardtlec{EH3GE4) to
and HF in the gas phase with use of a fluorination catalyst (chromium :
f@bﬁaem@d‘é%%ﬁ@%oﬁdﬁ%nﬁtﬁaﬁ%ﬂf@ﬁ&ﬁ)ﬁ%%eﬁﬁa@%%o to 400C.

However, this method is disa n&?@% QUS H‘a@ 1,an g9 &quilibrium gJP~B—~4—

reaction represen eaaBy ollowing fofmula - ta es place and sin _
F?]Ff@%)l (89iling Poi Ué‘dﬁé’@1{6@3@@r}&:ﬂf@&%ﬂﬁg‘7§}f@hﬂn%S}YQV@Q§'&ing
chloride

methyl alcohol and hydrogen fluorlde (herelnafter
sometimes referred to as "HF"Y in the gas phase with use-

of a fluorination catalyst {chromium Ffluoride) under tha

condition of 100 to 500°C. However, this method has a

| éroblem that water produced as a bhy-product brings about

corrosion of the fluorination catalyét and reaction
apparatus;

Also, Patent Document 2 (JP-A-60-13726) diéclosas a
method of producing HFC-41 by reacting methyl chloride
(Cchl)rand HF in the gas phase with use of a

rfluorination catalyst (chromium fluoride),under the
‘condition that the reacfion temperature is 100 to 400°C;
However, this method is disadvantageous in that an

equilibrium reaction represented by the following formula

1 {:akes place and since HFC-41 (boiling point under

atmospheric pressure: -78.5°C) and hydrogen chloride
{(boiling point under atmospheric pressure: ~-84.9°C) are
close in the boiling point, their separation is difficult.

CH3C1l + HF <> CHzF + HC1 (1)

[Patent Document 1] JP-B-4-7330
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(boiling point under atmospheric pressure: -84.9C) are close in the boiling
point, their separation is difficult. 25 CH3C1 + HF CH3F + HC1 (1)

[Patent Document 1) JP-B-4-7330 3 (Patent Document 2] JP-A-60-13726
OBJECT OF THE INVENTION An object of the present invention is to
provide a 5 method for efficiently producing high-purity HFC-41 which
can be used as an etching gas for semiconductors. StJRY OF THE
INVENTION As a result of intensive investigations to solve 10 those

problenss. {ng presepnuantors haye Rewl foupr hat HFC-41 and HCL

form a maximum azeotropic mixture. Furthermore, it has been found that
when a mixture containing HFC-41 and HC1 is distilled, HFC-41
containing substantially no HC1 (HCI concentration: 20 wt ppm or 15
less) can be obtained froREWEEB) BFa BiFHIIARBFEXESRHh and also that
when the obtained HFC-41 is contacted with water and/or.a treating

agent cort&@infig) &n%ailkdi, hith-giffty FFC- 4L hatingdh Ag1™° provide a
cqeenyaen OLEQ AN of less sapderapiaingd- Pe piesenbdlar wnich

invention has been accomplished based on these findings. The present

inyertigieralates taansazestrohitng gas for semiconductors.

SUMMARY OF THE INVENTION
As-a‘result of intensive'investigations Lo solve
_those‘problems, the present inventors have newly found
that HFC-41 and HCl form a maximum azeotrgpic mixture.
Furthermore, it has beeﬁ found that when a mixture
containing HFC-41 and HCl is distilled, HFC-41 containing
substantially no HC1 (HC1l concentration: 20 wt ppm or
less) can be obtained from the top of a distillation
column aﬁd also that when the obtained HFC-41 is
‘contacted with water and/or a treating agent containing
an alkéli, high-purity HFC44l-having an HCi concentraéﬁoh-
of 1.0 wt ppm or less can be obtained. The present
inventicn has been accompiished based on these findings.
The pnésenﬁ inventibﬁ’relates folan azeotropic
mixturé'of HFC-41 and HCl; a process for purifying HFC-41
and uses thereof, which are described in (1] to [7] below.
[1] An azeotropié mixture of filuoromethane and
hydrogen chloride.
' [2] A process for purifying fluoromathane;

comprising distilling a mixture containing fluoromethane
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mixture of HFC-41 and HCI, a process for purifying HFC-41 and uses
thereof, which are described in (1] to [7) below. [1] An azeotropic mixture
of fluoromethane and 25 hydrogen chloride. [2) A process for purifying
fluoromethane, comprising distilling a mixture containing fluoromethane 4
and hydrogen chloride to distill out fluoroshethane from the top of a
distillation column and obtain an azeotropic mixture of fluoromethane and
hydrogen chloride from the bottom of the distillation column. 5 [3) The

scers RN e 5 Ceseibet 0 B, ISR cron

under an operating pressure o

[4). [ he pracess for guiifyingiioremethangnas egcdpadind2ker Bheotropic
wherein the concentration of 10 hydrogen chloride contained in the
flupraretanefdistiieshamtddn the topdf theldistitationlcbtumuiés 20ant the
ppm or less. %5] The process for purifying fluoromethane as described in

aPG B 2T (&1, WARHE tbhrises aCSL4t@B of bringing the
Contact witbiater RdBF 3 Tabng SheR oA g A A RAr e et 22
_ g agent containing an alkalr to remove

desecribed in {2}, wherein the distillation is performed
‘under an operating pressure of 0.1 to 10.0 MPa.
T [4] -TQe process for purifying fluoromethang"aé_-
described in (2] or ([3], wherein the concentration of
hydrogen chloride contained in the fluoromethane
‘distilled out from the top of the distillation column is
20 wt ppm or less.

[5] The process for purifying fluoromethane as
desgribed in any one of {2] to [4], which comprises a
‘step of bringing the flﬁoromethane.diStilled out from the
top of the distillation column into cvontact with waterx
aﬁd/or a treating agent containing an alkali to remove
the acid component containing hydrogen chloride.

| [6] A fluqrﬁmethane product comprising
fluﬁromethane obtained by the process described in any
éne of [2] to [5],.wherein the fluoromethahe has a
hydrogen chloride concentration of 1.0 Wt ppm or less. .
{7]  An etching gas comprising the fluoromethane

product described in {61.

EFFECT OF THE INVENTION

Aécd‘rding to the present invention, HCl can be
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the acid component containing hydrogen chloride.. [6] A fluoromethane
product comprising 2Q fluoromethane obtained by the process described

in any one of [2] to [5), wherein the fluoromethane has a hydrogen

chloride concentration of 1.0 wt ppm or less. [7) An etching gas

comprising the fluoromethane product d&scribed in,[6]. 25 ti EFFECT OF
THE INVENTION According to the present invention, HCI can be 5
efficiently separated from a mixture containing HFC-41 and HC1 by
utilizing an azeotropic phenomepon between HFC-41 and HC],
ARHRiGH-PURGYHECRAT B4f Be Thtinét. B'OERAR ETPPESERPTISNOF
THE | N trQpic mj f HEC- h
ShRcaon feanoc o HEC AT and Goes fholen! abscraig toTemeesa”
invention ase describedindaidigbelpw i EG-4iFand HClaformarnbtained.
azeotropic mixture. Under 10 atmospheric pressure, the boiling point of
HFC-41 is -78.5C, the boiling point of HC1 is -84.9C and the boiling point

of an azeotropig DiIe Ino5enl s APy 6 TS USRSk

HC1 form a maximum
. The azeotropic mixture of HFC-41 and HC1l, the

purification method of HFC-41 and uses thereof accoxdiﬁg

to thelpresent.invention are described in deﬁail beid&}
HFC;4I and HCl‘form an azecﬁropic mixture. Undef

atmosphe@ip pressure, the boiling point of HFC-41

is —-78.5°C, the boiling point of HC1l is ~84.9°C and the

boiling-point of an-azeotropic mixture thereof is

about -73°C, therefore, HFC-41 and HCl form a maximum

" azeotropic mixture. The azeotropic composition under

atmospheric pressure is such that HFC~41 is about 55 mol%
and HCl is about 45 mol%. Also, under other pressures,
for example, under 2.0 MPa, the boiling point of the

azeotropic mixture is about 4°C and the azeotropic

. composition is such that HFC-41 is about 53 mol% and HC1

is about 47 mol%.
In this way, a maximum azeotropic mixture is
present in the two-component system of HFC-41 and HCl and

therefore, even if a'mixture of HFC-41 and HCl is

L distilled‘gndargatmospheric pressure, the molar ratio

25

(HFC-41/HC1) of HFC~41 and HCl cannot be concentrated to .
-about 55/45 or more. -

The process for purifying fluoromethane of the
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azeotropic mixture. The azeotropic composition under 15 atmospheric
pressure is such that HFC-41 is about 55 mots and HC1 is about 45
mold. Also, under other pressures, for example, under 2.0 MPa, the
boiling point of the azeotropic mixture is about 4C and the azeotropic
composition is such that HFC-41 is about53 mols and HC1 20 is about
47 mold. In this way, a maximum azeotropic mixture is present in the
two-component system of HFC-41 and HCI and therefore,. even if a-
mixture of HFC-41 and HC1 is distilled under..atmospheric pressure

MORSSaRGs 25 A DD G HEC ST 2R TR cBiin e:cbll?centra ed
10 ghoull SRS 8 ngte. e AIReesSpLRIKing fuRiRAtanRef ierd s s

presen?mventlon IS characterized in that when the concentration of HC1

insgmixtire ehlhCrhlaand hGlnie snaaltst thani hatisnipesazeotiopica

composition, a mixture containing HFC-41 and HCl is distilled to distill 5

outiHEGH fromithé nomef 4 BistifdtionndIdiaa ahe Shtainian- gfedifopr still

mixture of HEC-41 and HC1 from the bott Q$ stlllatlon olumn,
Hion;

ABEGrdiHG 16 e %88‘6& St- 1P preger‘—ﬁ iAve AECSM &6 ‘é{t}]‘}ngand

- sybstantially no HCl, spegifically; HEG:4L havingan HChng HC1 from the

bottom of the distillation column. According to the
- process of. the present inveﬁﬁiOn, HFC;41 contdining
subsﬁantially no HCL, speeifically, HFC-41 having an HCl
concentration of 20 wt ppm or less, can be efficiently
obtained. In the case where the concentration of HCl in
a mixture of HFC-41 and HCl is larger than that in the
azeotropic cemposition, the HCl concentration must be
previously decreased by water washing or the like.
Theldistillatioh apparatue which can be used in 7

such a distillation operatlon may be sufficient if it has
a function necessary for normal dlstlllatlon, but a
xectificatlon apparatus such as plate column and packed
column is preferably used. The distillation can be‘
performed by either continuous distillation or batch
distillation. | |

| The operaﬁing conditions of distillation are not
limited and various modes can be employed according to
‘utility and reguired quality, put from the aspect of
éreventing excessive drop in the top temperature of the
distillatioﬁ-column,-the operatin§ pressure is preferably

~ from 0.1 to 10 MPa, more preferably from 0.5 to 5 MP'al.i
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10 concentration of 20 wt ppm or less, can be efficiently obtained. In the
case where the concentration of HCl in a mixture of HFC-41 and HC1 is
larger than that in the azeotropic composition, the HC1 concentration
must be previously decreased by water washing or the like. 15 The
distillation apparatus which can be used th such a distillation operation,
may be sufficient if it has a function necessary for normal distillation, but a
rectification apparatus such as plate column and.packed column is
pisfetableused. dne. dlstfation.capias 20 eriorned by SINELCOMIMOUS £ron
distillation or batch distillation. The operating conditions of distillation are
nahdimitedgandparmprszmodes can be employed according to utility and
required quality, but from the aspect of 25 preventing excessive drop in
the top teRiperatons shibea gistiatoh dfdmaombapeestingipiEsurklis

preferably from 0.1 to 10 MPa, more preferably from Q.5.to 5 MPa.: 7. In

(& B ARE 155 o Ta ol tHE e FTACARARE BB GOLIR By
The coneentiation gfiHIc] contaiped i HE€-41, Higilpd qut Jiom the; 1op of

the distillationcolumn by 5 distilling a mixture of HFC-41 and HC1 as
abgvwalsly 20 wt ppm or less. Howeve;( in use as an etching

gas for semiconductors, the concentration of the acid

component (e.g., HC1l, HF) is-demanded, as described above,

- to be Etefeﬁably 1.0 wt ppm or less, more preferably 0.5

wt ppm or less.

Accordingly, the process for purifying
fluoromethane of the present invention preferably
comprises a step of bringing HFC-41 distilled out from
the top'intorcontact with water and/or a treating agent
containing an alkali to remove the acid component
containing HC1. ‘The alkali which can be used in this
treating agent maj be an équequs alkali solution or an’

alkali-containing solid material (for example, soda lime}.

The treating agent i1s preferably water or an aquecus

alkali solution. The. agueous alkali solution is

" preferably dn aqueous sodium hydroxide solution or an

- agueous potassium'hydrOXide solution. -The concentration

of the aqueous' alksli solution is preferably from 0.01 to
20%, more preferably from 0.1 to 10%. The contact time -
is not particularly limited, but since the solubility of

"HFC~41 in water is slightly higher, the bontact

 temperature is preferably in a low-temperature region,
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usually 20 wt ppm or less. However, in use as an etching gas for
semiconductors, the concentration of the acid component '(e.g., HC1, HF)
is.-demanded, as described above; to be preferably 1.0 wt ppm or less,
more preferably 0.5 10 wt ppm or less. Accordingly, the process for
purifying fluoromethane of the present iRvention preferably comprises a
step of bringing HFC-41 distilled out from the top into contact with water
and/or a treating agent 15 containing an alkali to remove the acid

component taining, HC1. The alkali whi an be ysed in this treating
a%%%?héy(:ﬁgogg th %iomcg' G2l D& E

in e range ) .. )
agueous alkaf €5iution or an alkali-containing solid

material ¢fgr exanaplg $0daime)-; hhe:teating-ager issprefaralyoyatet rom
or an aqueous 20 alkali solution. The aqueous. alkali solution is preferably

- afhaquegsisodine dydexidessdibtionadrean @agdéous potassiaming agent

hydroxide solution. The concentration of the aqueous alkali solution is

prERFABIY Hoth 61176 KBA%: ot pRABEBNHETH T @ oS- Fhen HFC-41
ﬁ%é?ﬁgmc?ea%%é%% %(p glcfl.adlydjém bgtcs@(é%@.e Sglgggl}yciﬁfngol on the

in'w ightly higher, the tontact temperature IS preferanly in
alowstemperatie redin , spreifivallydn thorangeiom B 40C.HPCc-41

" may increase. In such a case, HFC-41 is contacted with

mqleculgr sieves (zeolite) or the like, whereby the water
‘conéeﬁtration can be decreased to 5 wt ppm or less. |

The thus-purified HFC-41 contains the acid
éomponent {e.g., HCl, HF) only in a concentration of 1.0
wt ppm or less and high-purity HFC-41 can be obtained.
The concentration of acid component in HFC—él can be
Vmeasured‘by an anélyzerJSuch as ion chromatography (IC).

Fi?..l is a flow sheet showing one examplelcf the
fluoromethane purifitétion_apparatus which can be used in
‘the method of the present inven@ion. The process for
purifying fluofomethane of the present invention is
déscribed in more detail by referring to Fig. 1. |

CHsCl and QF are reacted in the gas phase at a
reactidn tem?erature\of ZSé;Cwiﬁﬁggé presence of a
fluorinétion catalyst (for example, chromium fluoride) to
‘obtaiﬁ a reaction product containing HFC-él, HCl, CHsCL,
HF énd traée organic impurities. From the obtained -
reactioh'product, methyl chloride and HF are removedf‘ib; K

example by distillation, to obtain a mixture (1) mainly

" containing HFC+41 and HCL.
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In this way, by brining HFC-41 distilled out from the top into contact with
water and/or a treating agent containing an alkali, the concentration of

HC1 in HFC-41 5 can be decreased to 1.0 wt ppm or less. Depending on

the treating agent used, the water concentration in HFC-41 may

increase. In such a case, HFC-41 is confacted with malecular sieves
(zeolite) or the like, whereby the water concentration can be decreased to

5 wt ppm or less. 10 The thus-purified HFC-41 contains the acid
componeg {e.gy, G HR) Aty Aecongentiationf defayiddopm gt Jegs

and high-purity HFC-41 can be obtained. The concentration of acid
carwenent imikdhCAll eambe 2neasuted byl antanblyyel suclvasiation is
chromatography (IC). 15 Fig. 1 is a flow sheet showing one example of

thee fiforomdtharErgmificRBop apparausstwkis taf betisblaih itpe column
method of the present invention, The pr or, purifyi rogmethane

ot il prRRCHERREATERHE. QUSRS HonciE Hott b3 1 Sreitbg AFgE Ton ot

29 CH3G L and HiG ae-reactedinthe oagphase.aid reReibf is returned

temperature, of 250C in the presence of a fluorination catalyst (for
exampiayehidmiginviparide) 40 dixainteerdactidroprodiictéentaihigh Llation
HFC-41, HC1, CH3C1, HF and trace organic impurities. From_ the

ob&ivER 25 BEeRbHHBdher rﬁé%hfrl%l&fﬂ%%ﬁ%ﬁé@re?ﬁ&\%? fgr2 ) »

HFC~41 containing substantially no HCl is extracted as a
top distiliate_- (3y. In this way, HCl can be efficiently
removed from the mixture (1). Such‘an operation can be
performed in thé batch system but is preferably performed
by continuous operation.

The theoretical plate number and actual plate

" pumber of the distillation column (2) and the reflux

ratio aie determined by taking account of separation
conditions, coiuﬁn efficiency and the like, and the
mixture (1) is preferably fed to a plate calculated to
give least distillation of HCl out from the top.

. When the tbp distillate (3) extracted from the top
is introduced into an acid component treating unit (6)

and contacted with, for example, an agueous potassium

~ hydroxide solution (5%}, high-purity HFC-41 (7) more

reduced in the acid component in HFC-41 can be obtained.

A single gas df the thus~obtained_high~puritylHFC—
i1 where the 'conc:entratioﬁ of acid component {e.g., HC1,
HF) is 1.0 wt ppm or less, or a mixed gas of this high-

purity HFC~41 and another n'_:;'va.s {for example, He, ‘Nz, Ar, O



10

15

20

25

example by distillation, to obtain a mixture (1) mainly containing HFC-41
and HC1. 9 The obtained mixture (1) is introduced into a distillation
column (2) and a distillation operation is performed. From the bottom of
this distillation column (2), an azeotropic mixture of HFC-41 and HCl is
taken out 5 as a bottom distillate (5) and @& part thereof is returned as
reboiling vapor (4) to the bottom of the distillation column. From the top of
the distillation column (2), HFC-41 containing substantially no HC1 is

extracted as a top distillate (3). In this way, HC1 can be efficiently 10
remdVed frdmakhe ke fr). 80&5 En DpRAtDNIAR BN Pelibifed FihePOth

bateh system i is preferablvns (oumed O CNloNs QReIion T ugea

ical pﬁgte number and actual plate num the distillation
coluraR (and the reflex fdrratis are detarmingtdy elingragsount efhe

“separation conditions, column efficiency and the like., and the mixture (1)

ip preferblypfedivensiate @c@aﬁ@ﬂé@?@%’@s@éisﬂlﬁtmf HCl out
inrocucaibit SHAEN ChTonEn: HERI L BRFCORBBH IS e
géfﬁ&@%ﬁﬂkﬂ%ﬁé“ﬁﬂ%ﬁ@%%ﬂaf the present invention can be
used under various dry etching conditions such as plasma-
etching and-microwave etching, for etching a thin film‘or
the like formed by CVD, sputtering or vapor depcsition in
the process of producing a semiconductor device such as
LSI and TFT.

The gas which can be mixed with high-purity HFC-41
ié not particularly limited and can be appropriately
Aselected according to use. Not oniy 6ne gas but also two
or more gases can be mixed with;hi§hépurity HFC¥41.'.The
amount mixed is alé; ﬁot particularly limited aﬁd can be

appropriately adijusted according to use.

. EXDMPLES

The present invention is described in greater

detail below by referringito Example, but the present

invention is not limited thereto.

. <BAnalysis of Composition>

As for the bottom distillateﬂ the gas distilled out
Awas passed into a gas cleaning bottle containing pure
water as the absorbing solution, HCLl in the gas distilled

out was quantitated by neutralization-titrating the
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hydroxide solution (5%), high-purity HFC-41 (7) more reduced in the acid
component in HFC-41 can be obtained. A single gas of the thus-obtained
high-purity HFC- 25 41 where the concentration of acid component (e.g.,

HCI, ‘HF) is 1.0 wt ppm or less, or a mixed gas of this high- purity HFC-41
and another gas (for example, He, N2, Ar; O, 10 or NF;) (hereinafter,

these single gas and mixed gas both are referred to as a "fluoromethane

product”) can be used as an etching gas for use at the etching step in the
production process of a semiconductor device. 5 More specifically, the

etehing Jais Corfiprisihd the WiibForfeHAHE pfotiepsfitfg prédentolumetric

inventjion can b sed under various d tching conditions such
A S Ao o s g s e Bl HSaaE S Ehe volume

fopped by GYD, sRURGIINGQVIAPET dePpesition-inkthe Preeassiaf, and the

producing a semiconductor device such as LSl and TFT.' The gas which
carvhgaaxed with lhigh-pildtyaBC akdt esamdtrpeati ity lnsitedlard cértained.
be appropriately selected according to_ use. Not only one gas but also two

15 or mor&§akes chi betiiBRed WithirigAparityHeCIAS THe SEhodRE out

mixed is also not;paricylary mited and san s ARRrOpUAelAdiyged

ac%%‘?diﬁa 5 Use!

ultrapure water as the absorbing solution, Cl was

' guantitated by analyzing the absorbing solution by ion

chromatography, HFC-41 was quantitaﬁed by measuring the
volume of the gas at the outlet of gas cleaning bottle,
and the HCl concentration was detetmined from results
obtained.

(Conditions for Measuremeﬁt‘byllon Chromatogréphy}
Device: HIC-5P manufactured by Shimadzu Corpozatipn
Column: -Shodex IC SI-90 4E produced by Showa Denko K.K.

<purification of Fluoromethane>
Using a distillation column equipped with a
‘condenser and having a diameter of 150 mmd.and a
‘theoretical plate number of 20 {actual plate number: 36),
a distillétion operation was péxformed under an operating
pfessure of about 2.0 MPa by feeding a mixture comprising
- HFC-41 and HCl (compeosition: HFC-41/HC1=80/20 by mol) to
10th theoretical.plate at ordinary temperature»and at.a
rate of 34.4 g/h. The top temperature was controlled to
~-5°C and distillates were extracted from the top and the
bottom,at'iB.T,g/h and 15-7-§/h, respectively. In this

distillation operation, the reflux ratio was controlled
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VP ad #fE dbsarBing BTN,

EAANPLES 20 The present invention is described in greater detail below
by referring to Example, but the present invention is not limited thereto.
<Analysis of Composition> As for the bottom distillate,, the gas distilled
out 25 was passed into a gas cleaning bottle containing pure water as
the absorbing solution, HC1 in-the gas distilled out was quantitated by
neutralization-titrating the 11 absorbing solution with sodium hydroxide for
volumetric analysis, HFC-41 was quantitated by measuring the volume of
the gas at the outlet of gas cleaning bottle, and the compositional ratio
s déternfiiée foimesing dotired. 5t tattbpistRAid the'gas
distilled out was passed into a gas cleaning, bottle containi ltrapur
& et A rdies by Db et TP
absorbi g0y i9n chipmaioorgahi wag guaniitated yatio o
mea ué%%%ﬁ%ﬁlg \%{Iugrln'glegtoE the gés %tgtr%é gl%l%f%?gas gleaning bottle,
angdthe HEL cancentasion Syassdeterftingd fivfhlesult§ iobithmedly, the top
(Conditions for Measurement by lon Chromatography) Device: HIC-SP
mﬁmﬁé&hﬁﬁﬁby%mhﬁﬁ@ﬁﬂéémﬁﬁQMFhe composition was analyzed,

as a result, the concentration of HCl in HFC-41 was 10 wt

. ppm.

From these analysis xesults, it was revealed that

| HC1 having a boiling point lower than that of HFC-41l

(boiling point of HFC—41 under atmospheric pressure: -
78.5°C > boiling point .of HCl under atmospheric pressure:

-84.9°C) is recovered at the bottom, and HFC~41 and HC1

. form a maximum azeotropic mixture.

Farthermore, the top distillate.was contacted wiﬁh
an agueous 2% potassiﬁm hydroxide solution at a
tempeiature-ofhabcut 5°C and after cooling, cql;ecting
‘and sampling the soluticn,‘the concentration of HC1l in
HFC-41 was determined by ion chromatography, as a result,
the HC1l concentration was 0.5 wt ppm. Thus, highupurity

HFC-41 was obtained.

BRIEF DESCRIPTION CF THE DRAWINGS
Fig. 1 shows a schematic vie& showing the
fiuoromethane purification apparatus which can be used in
the present invention.
[Description of Reference Numerals]

1 feed solution {mixture)



15 Column: Shodex IC SI-90 4E produced by Showa Denko K.K.
<Purification of Fluoromethane> Using a distillation column equipped with
a condenser and having a diameter of 150 mm$ and a theoretical plate
number of 20 (actual, plate number: 36), 20 a distillation operation was
performed under an operating pressuré 8f about 2.0 MPa by feeding a
mixture comprising HFC-41 and HC1 (composition: HFC-41/HC1=80/20
by mol) to 10th theoretical plate at ordinary temperatureand at a rate of

34.4 g/h. The top temperature was controlled to 25 -5C and distillates

“were extracted fréhh¥e-toR&id theé BOEBRM at 18.7 g/h and 15_7 g/h,
respectively. In thjs éii illati ration, the reflux ratio was controlled 12
to 10. Aftgr the inéi"a j?%%il%t%r?ilumn was stabilized, the bottom
distillate was sampigsband the €apyosition was analyzed, as a result, the
molar ratio of HFC-41 to HC1 was 55/45 (HFC-41/HC1). Similarly, the top
5 distillatbwas sdpadi&eand g £bkbSition was analyzed, as a result,
the concentration of Héjl in HFC-41 was 10 wt ppm From these analysis

results, it vas revBSEd (R RRECRAVING 2oy SintTower than that of
HFC-41 19 (boiling;paint gf HRG-4d) wndesateaskheric pressure; - -



78.5C > boiling point-of. HC1 under atmospheric pressure: -84.9C) is
recovered at the bottom, and HFC-41 and HC1 form a maximum
azeotropic mixture. Furthermore, the top distillate was contacted with 15
an aqueous 2% potassium hydroxide solution at a temperature of.about
5C and after cooling, collecting and sampling the solution, the
concentration of HC1 in HFC-41 was determined by ion chromatography,
as a result, the HCI concentration was 0.5 wt ppm. Thus, high-purity 20
HFC-41 was obtained. BRIEF DESERIETION OF THE DRAWINGS Fig.
1 shows a schematic view showing the fluoromethane purification
apparatus which can be used in 25 the present invention. [Description of

1.Refegence Numerals] 1 fesgso%|994mI)et%@lﬁl&ngt%%watlon Comm,{ls%ng
top distillate 4 reboiling vapor 5 bottom distillate 5 6 aci componenzf

ditpedtingiunit 7 high-pusttyfluoromethaneild ng flucrometrhane  and
hydregen chloride to distill out fluoromethane From the
top of a distillation column and obtain an azeotropic
mixture of fluoromethane and nydrogen chloride from the
bottom ¢f the distillation column.

2. The process for purifying fluoromethane as claimed

in claim I, wherein the distillaticn is performed under

an operating pressure of 0.1 to 10.0 MPa.

3. The process for purifying flucoromethane as claimed
in claim 1 or 2, wheresin the concentration of hydrogen
chloride contained in the fluoromethane distilled out
from the top of the distillation column is 20 we Ppm or

less.

4., The process for purifying fluoromethane as claimed
in any one of c¢laims 1 to 2, which comprises a step of
brining the fluoromethane distilled out from the top of
the distillation column into contact with water and/or a

treating agent containing an alkali to remove



CLAIMS 1. A process for purifying fluoromethane, comprising distilling a
mixture containing fluoromethane ang hydrogen chloride to distill out
fluoromethane from the top of a distillation column and obtain an
azeotropic mixture of fluoromethane and hydrogen chloride from the
bottom of the distillation column. 2. The process for purifying
fluoromethane as claimed in claim 1, wherein the distillation is performed
under an o eratln ressure of 0.1 to 10.0 MPa. 3. The process for
“RSUrfting fiG %é)ﬁe SR inded™ th QERT 2 HR2, Whersih Hve
concentration of hydrogen chloride contained in the fluoromethane
distilled out from the top of the distillation column is 20 wt ppm or less. 4.
The process for purifying fluoromethane as claimed in any one of claims
1 to 3, which comprises a step of brining the fluoromethane distilled out
from the top of the distillation column into contact with water and/or a
treating agent containing an alkali to remove 15 the acid component
containing hydrogen chloride.



