8 Septenber 2005 - 1 - DESCRI PTI ON PROCESS FOR THE PRODUCTI ON OF
FLUOROETHANE AND USE OF THE PRODUCED FLUORCETHANE 5 Cross-Reference to
Rel ated Application This application is an application filed under 35

US C 111(a) claimng benefit, pursuant to 35 U. S.C 119(e)(1).

the filing date of the Provisional 10 Application 60/3643685ﬂﬂnb@ﬁmmﬁrch
15, 2002, pursuant to 35 U S.C. 111(b). Technical Field The present .
invention relates to a process for the prdﬁuctlon of pentafl uoroethane, a
process for producing 15 hexafl uoroethane using pentafl uoroethane
obtained by the production process, apgsersermiont he obt ai ned

pent af | uor oet hane.  Background Art Pentafl uoroethane (CF3CHF2) is used as
a low 20 tenperature refrlgerant or as an etchlng gas and is also used as
a starting material for ERREERE [HEn PROD ' SHEBE3CF3) . As

for the production of pent ghuasoeinane, pxabiens riRiddsaiave been
her et of ore known. 25 For exanple, these are: (1) a nethod of fluorinating
tetrachloroéthylene (Cd2=CA 2) or a fluorinated product thereof with
hydrogen fluori de (seercsaiRmfesenthekankesataatrgpll icPabbncati on No.
8-268932 and Japaneseqj ¢ E‘ergﬁﬁﬂc(ara%n?@sA@fpla;;‘;ﬁtllcgval@ﬁn?ﬁé@ \Rukd i cat i on
No. 9-511515), (2) .a_netho Eb&ecthg q%é{o ent af | orog%ng ol
(CF3CF23) Lo hylr BaBnct ySi s %0s G081 TARAnERtE ik o BB RB21 T 28415 409):C aifd
(3) a nethod of neace) oy adil vhei helgag ditteh cf tBS Eab@gﬁﬁp@@htajnlng
ethyl ene (sge, Japgness: {nexaniRedosbat enda Rikichcaki 0no M, JusdfA3d to

35 U.5.C. § 111(b).

Technical Field

The present invention relates to a process for the
production of pentafluoroethane, a process for producing

15 hexafluoroethane using pentafluoroethane obtained by the
production process, and use of the obtained '
pentafluorocethane,

Background Art _
pentafluorcethane (CF,CHF,} is used as a low-

20 temperature refrigerant or as an etching gas and is also
used as a starting material for the production of
hexafluorcethane (CF,CF;).

As for the production of pentafluorcethane, various
methods have been heretofore known.

25 For example, these are:

(1} & method of fluorinating tetrachloroethylene
(CCl,=CCl,) or a fluorinated product thereof with
hydrogen fluoride (see, Japanese Unexamined Patent
Publication No. 8-268932 and Japanese Internatiocnal

30 Application Domestic Publication No. 9-511515}),

(2) a method of subjecting chloropentafluorcethane
(CF,CF,C1) to hydrogenolysis (see, Japanese Patent No.
2,540,409), and

{3) a method of reacting a fluorine gas with a

35 halogen-containing ethylene (see, Japanese Unexamined
Patent Publication No. 1-38034).

When these production methods are used, various



when these production nethods are used, various 8 Septenber 2005 - 2
inpurities such as chlorofluorocarbons (CFC), hydrochl orofl uorocarbons
(HCFC) and hydrof |l uorocarbons (HFC) are contai ned in pentafl uoroethane
which is the objective substance. 5 In order to obtain high-purity

pent af | uor oet hane, these inpurities nust be renoved as fbeptensbey@d85p| e.
Among these inpurities, various purificatiopn vethods have been proposed to
renove chl orof |l uorocarbons not only for the purpose of achieving high
purity but also for 10 preventing the depletion of the ozone layer. In
particul ar, chl odopentai¢scrodt Renehiloref bseraaarhperst 4CFApr oet hane in its

boi l'ing point andydi-bbhE&ds TR rozeRdbake (Byr@P M ndlasbichhakboR ik
t herefore, various purlflcathn%t,hods have been proposed. 15 For
e

d. 15
exanpl e, these arl&FC( 1§74 TRAYIAHy 18xPRRERT WPTRESAPral I ORD (SR ethe
Japanese | nt er nabibgeativppulcattanae .Donmesti ¢ Publication No. 9-508626) (2)

a net hod of ssubj ecting,.c L,uqr 1€ : | S (see,
Japanese Ungxam' ned Pg?eﬁ%%%&b%{]}%%fl#gnﬂ%ﬁa%&%t%ggﬁgtggggggg _aé/nsrée't hod of
renovi ng chl or op&RLEF| LBP Ot HAse Mugtt BE FPURBFEhaAS AYCrt afi PRShikogen
fluoride (HF) (sesongJapesesienddigxassnedaPodentpu?illicaaiofMmdbhods have

2001-46616). 25 Dacbhe: b08L, Nandeydtel b she puriLicabhon.gptlied, 4y

separating inmpurities conprising _hydrochl uorocarbons  of
hyr of | uor ocar bon§ReoRPYPRES &F ACELRTABINAVED BREH o bpdsedso FeRr exanpl e,
Japanese b0t er ngrieovat i APt alicipan t Dorest | thPwdldneallkger No. 19 30 508627

oo mrar ot Py SEEFSLRL = BRI EPEL G bl LB A0S o
and 1, 1, 1- trPPRESFbeRIRaTe3NEF3CHI} S dpel kinampotio tf enth ahf Hixebly ¢ c
mxture with pengabhugtoaihargmanddt Besel LOMPOUWNES @hErefore, various
purification methods have been proposed.
15 For example, these are:
{1) a method by extractive distillation (see,
Japanese International Application Domestic Publication
No. 9-508626)
(2) a method of subjecting chloropentaflucroethane
20 to hydrogenolysis (see, Japanese Unexamined Patent
Publication No. 8-301801), and
{3) a methoed of removing chloropentafluoroethane
after flucrinating it with hydrogen fluoride (HF) (see,
Japanese Unexamined Patent Publication No. 2001-48816).
25 On the other hand, as for the purification method
for separating impurities comprising
hydrochlorofluorocarbons or hyrofluorocarbons, only a few
methods have been proposed. For example, Japanese
International Application Domestic Publication No., 9~
30 508627 describes a purification method by extractive
distillation. Amecng hydrochlorofluorocarbons and
hydrofluorocarbons, difluoromethane (CH,F,) and 1,1,1-
trifluoroethane (CF,CH;) are known to form an azeotropic
mixture with pentafluoroethane and these compounds are
35 very difficult to separate from pentafluoroethane.
When pentafluorocethane is produced by a method
containing hydrogenolysis, 1,1,l-trifluoroethane is very



35 very difficult to separate from pentafl uoroet hane. when

pent af | uor oet hane is produced by a nethod containing hydrogenol ysis,

1,1, 1--trifluoroethane is very 8 Septenber 2005 - 3 often produced as a
by- product due to an excess hydrogenation-dehal ogenation reaction and
this conpound is contained in pentafluoroethane in a relBdtpianhen 20§e
amount. For renoving 1,1,1-trifluoroethaneceontained in 5

pent af | uor oet hane, a method by extractive distillation is known. However,
this method has a problemthat a plurality of expensive facilities, such
as distillation oftewermyodacedneses sy ypartictthdueqtp paeexeemst is very

high. 10 D scl osgy&rQferddMntueRa logelad:RES ¢ Gkt SYABLANCAS: s @bnPRlgat Of
the present. inyention.s tqQ provide an industrially advant eaus

process for prodbti HF HGK P PG prht HHATS 68EhaRe® WhT tHF v é*fgSed as

a | owt enper at ur emewtt i gcantenevang 16, kticitiriglgasoethase asttariedgin
material fof thepgsodutid:Quendhe Nl Spttidd pyhexathuorpetdans a.moacess
for produci ng hexafluoroethane using pentafl uoroethane produced by the
above- descri bed PrO¥Ess Ho¥gY hsetPb? FH Vbt asnadPpet el | Hiitodt hane. 20
As a result of eptwnsliie iofvespegatveonadidizdkge theh adbalistiantai-avad

brobl ens, the present. | INENLALS:DAYS o Ound LRl hDgSe Lol ens gan be

sol ved by a process for producing pentafl uor ane, conprising“(1l) a

step of fluorinat¥hy tetrachl oroethyl ene to obtain a crude 25

pent af | uorpet hane comiiadliosgrenparidveasiand (2) a step of bringing the

crude pentaf | uor oet hane, Gontalni 0. LI LIes [ Lo, contast, W Lh gxygen

and/ or an oxygen- contal ni ng conpoundnlnrkhe presen%e of "a cat al'yst. "The
present inventi olNYRE:s¥ed sateoRrpPVstredirhdsddsoniehly Sivanitediengs The
production pr oceflso@ésspeﬁa:trafpkueﬁ@ﬁwamegmfputrﬁey PER£SEN 1 d PR MaIn@Nwhich
conprises the focééwgéuﬁéz%egg:a low-temperature refrigerant or an

15 etching gas or as a starting material for the production
of high-purity hexafluorocethane; a process for producing
hexafluoroethane using pentafluoroethane produced hy the
above-described process; and uses of the obtained
pentafluoroethane.

20 As a result of extensive investigations to solve the
above-mentioned problems, the present inventors have
found that those problems can be solved by a process for
producing pentafluorocethane, comprising (1) a step of
fluorinating tetrachloroethylene to obtain a crude

25 pentafluorcethane containing impurities and {(2) a step of
bringing the crude pentafluorcethane containing
impurities into contact with oxygen and/or an oxygen-
containing compound in the presence of a catalyst. The
present invention has been accomplished based on this

30 finding,

The production process of pentafluorcethane of the
present invention comprises the following steps:

(1) a step of fluorinating tetrachloroethylene to
obtain a crude pentafluoroethane, and

35 (2) a step of bringing the crude pentafluoroethane
into contact with oxygen and/or an oxygen-containing
compound in the presence of a catalyst.



(1) a step of fluorinating tetrachloroethylene to obtain a crude

pent af | uor oet hane, and 35 (2) a step of bringing the crude

pent af | uoroet hane into contact with oxygen and/ or an oxygen-cont ai ni ng
conmpound in the presence of a catalyst. 8 Septenber 2005 - 4 - The crude
pent af | uor oet hane used in the step (2) is preferably obtSBeptéeinbén200§h a
further step of being contacted with hydrqgen. The tenperature in the
step (2) is preferably from 5 150 to 400C. The catalyst is preferably a
supported or bulk catalyst mainly conprising trivalent chrom um oxi de.
The catal yst is al so Preefaanalel peatsiipporasgdagadt aspdt inneliel stegon@ni seng at

least one netal gselectsd J oP:tRealohas QD LANSHEENG: O Paldadium
rhodi um ruthenium rheniuy | at i num and gol d. The support for use in
the supported caf@PyRit9 ng}heggaaﬁwm um na, fluorinated al unina or
zeolite. The crude pEre dfdnperaethanin nene corpai(d)ass 1Breigpuablty dsoat

| east one Cﬁrrpour@g sgl egdedh fromthe group consisting of fluoronethane,
di f | uor onet hane, ?I uor oet hane, 1, 1-dif]l uorqethane, 1, 2-difl yor.oethane,

1,1, 1-tri fl uor oet hanerhFata1yst. {5 PTRIF5& akRe SUPRBITRY 4F t of
impurities contataeslygt trae nl0compdes penttafivadeaet bhnemiwgn 2xdaled or | ess.

I n anot her embodi mentq, '?:eat%rl%g!ﬂcﬁisoé'l% mr%fgégggrggé%et é@%ﬂﬁqggf: t he

present invention conprises _ Dringing a u ane i nt
contact with oxPyERBRIHE igAngxHEertohtRienMe§adofipbefrhtfreso the 25
400C in thgo presgnsep ordks iGatiagy st pRi Nddiwgnrhbdiog, futivedimt, chrom um
oxi de, and then sggar ati gjq_ajtrlguri tLes OP&/ distillation. In.still another

enbodi nment, the f) aucti én pro%':uensgn of pent af | uor oet hane of the present

invention conprises B® Hubpgirtgiar crefielHemearlpppoeehaprtansd dént act
with preferably alumina, fluorinated alumina or zeolite.

The crude pentafluoroethane may contain as
15 impurities at least one ccompound selected from the group
consisting of fluoromethane, difluoromethane,
fluoroethane, 1,l-~difluoroethane, 1,2-difluoroethane,
1,1,1-triflucroethane and 1,1,2-triflucrcethane.
The total amount of impurities contained in the
20 crude pentafluoroethane is 2 vol% or less.

In another embodiment, the production process of
pentafluoroethane of the present invention comprises
bringing a crude pentafluoroethane into contact with
oxygen and/or an oxygen-containing compound at 150 to

25 400°C in the presence of a catalyst mainly comprising
trivalent chromium oxide, and then separating impurities
by distillation.

In still another embodiment, the production process
of pentafluoroethane of the present invention comprises

30 bringing a crude pentafluorcethane into contact with
oxygen and/or an oxygen-containing compound at 150 to
400°C in the presence of a supported catalyst mainly
comprising at least one metal selected from the group
consisting of palladium, rhedium, ruthenium, rhenium,

35 platinum and gold, and then separating impurities by
distillation.

The crude pentafluoroethane may contain at least



oxygen and/ or an oxygen-contai ni ng conpound at 150 to 400C in the
presence of a supported catalyst mainly conprising at |east one netal
selected fromthe group consisting of palladium rhodium ruthenium
rhenium 35 platinumand gold, and then separating inpurities b
distillation. The crude pentafluoroethane may contain at sl%el%‘tmée%enber
2005 - 5 trifluoroethane as inpurities. _The_concentration of oxygen
and/ or oxygen-containing conpound is preferably fromO0.1 to 20 vol % The
present invention provides a pentafluoroethane 5 having a total inpurity
anount of 500 votrppmaretdgse anhingnyigigist-ai ned by any of these

production processes. Th@%o%eheﬁatp&n tdd fdx%teaebham@r CON RGNS iAng

inmpurity in pentafl uoroethane is e 0 % or less. 10 The
present i nventi ot Y b5y PagES &P@f ’irré)@} é’nﬁ g80 {')(Eﬂﬁg t he
pent af | uor oet hane. THheproesent ohnpewtieys rolovidraf # upebed HarrastheRe

present 'nW§nt'Oﬁa@Pm?Qi%ﬁ§a§h§m§ﬁ%i£?MéMbﬁ%EeB$ Sﬁd)v@lséﬁﬁ)dﬂ less,
fluorinating tetrachloroe gll na.cry ent af | uar get hane,

(2% Step ot briBgTha S RE 008 BLrHF 1T JePRaREC R E BT GRS RE R
oxygen and/ or an oxygere contanhi of tuﬁmmmtmneheoq@tesree\TteaSofana cat al yst

to obtain pent airln}'ﬁ%Q% hange égelg&é@hﬁétﬁp QEféF%i%nﬂJd &1 ppm

pent af | uor oet hane ned rough the step ( with a fluorine gas to
obt ai n hexaf | uor®et ke, The crude pentafl uor oet hane used in the step (2)
is preferaply obtainek tgtegegh anbemtihar iseppobvbéenga 2% fmigeaaned with

hydrogen. Best Mde fo AV l&g?ﬁé vention The present invention
is described in %Olﬁ%r glbn? fhe B%\sp#esc 1931 above, pent af | uor oet h%ne can
be The productlon process of hexafluoroethane of

present invention comprises the following steps:
(1) a step of fluorinating tetrachloroethylene to
15 obtain a crude pentafluoroethane,

(2) a step of bringing the crude pentafluorcethane
into contact with oxygen and/or an oxygen-containing
compound in the presence of a catalyst to obtain
pentafluoroethane, and

20 {3) a step of reacting the pentafluoroethane
obtained through the step (2) with a fluorine gas to
obtain hexafluoroethane.

The crude pentafluorcethane used in the step (2) is
preferably obtained through a further step of being

25 contacted with hydrogen.

Best Mode for Carrying Out the Invention

The present invention is described in detail below.

As described above, pentafluorcethane can be
produced, for example, by a method of fluorinating

30 tetrachloroethylene or a fluorination product thereof
with hydrogen fluoride (HF) or a method of subjecting
chloropentafluorcethane to hydrogenolysis. Whichever
method is used for the production, the pentafluorcethane
obtained through a general purification step such as

35 distillation contains chloropentafluoroethane which is an
impurity difficult to separate from pentafluorcethane.
This chloropentafluoroethane must be separated so as to



produced, for exanple, by a nmethod of fluorinating 30 tetrachl oroethyl ene
or a fluorination product thereof wth hydrogen fluoride (HF) or a nethod
of subjecting chloropentafl uoroethane to hydrogenol ysis. Wi chever

met hod is used for the production, the pentafluoroethane obtained through
a general purification step such as 35 distillation cont& Yeptember 2005

chl oropent af | uoroet hane which is an inpurigy difficult to separate from
pent af | uor oet hane. Thi s chl oropent af | uor oet hane nust be separated so as
to 8 Septenber 2005 6 obtain high-purity pentafl uoroethane, and also from
the standpoint oftprreverghi-pgrdepl péntont ofortde¢hereneahdyekso ifrom she

required not to SOMEILL ANler QRERLAE I MPTREIINANG VET PrEeSASH 1TRelkheit
met hod for separating chloro- 5 pentaf uorcg‘fselt hane contai ned i n

pent af | uor oet hant® O &amfite t° a° Mot VL CRGPRYERbYENTTS 4 e a net hod
using extractive di stith aeisprcande atmetrrodhadsifng adpartiron chiare-been

proposed as; des%éﬁ’@ﬁfﬁﬁﬁ‘é%thé%”&oﬂ{ﬁfe&t tB@ﬂ%afEQ&r&'@éMF%}oQQ,

hydr ogenol ysi s can produce 10 pent af ane_nore | nexpensively in view
of equi pment co®¥aRNfe Gf MEREORr BBt RN HOTERCEY 8BS - wheF I AtbtIRdA T
cont ai ni ng a hyregermitisies diteplist 5&l eniced asthbe neihgdddapyivaduci ng

or purifying pen e IS ; cti of giff] I

separabl e hydroflltl%\(f’)ér (ﬁ%ﬁb%ﬁgggge%@%@e&c 1%%51 %%%O?[itr%%r{u%ﬁ%ee{%%ne due to
an excess hydr of@tRdON theaBetbrd YHipmhAyidcongroluris (RADRIASE and
1,1, 1-trifiwor oepémtres laict odithbhe Uhdrd ol repanatieeby #n gbRerdl epuibhesation
met hod because té‘@&g Stq%set %Ec%ﬁea#EPo?l"e‘%@/ e%'c%ﬁ?lt%?ege”&ﬁ&l %Ofm%%gsne 'n
boi li ng points ahd 20 al so known tT0 forman azeotroplc m xture. For
separating hydr®®PPudiodd BoRAET PHET) L XDt &HLeEd IPnSPeptadd LT dérehapghodg
met BIOd byhextracf&;yeﬁ@cﬁidi:cnk;abkopuf\_ ﬂﬁy;h?ge@elm@mﬁeﬁlo@u?]ané,hidi_% rﬂhlta,lhod_ has a
problemthat a plurality of _e Si.V cili S, .such_as dist ation
Povers. are noceBhedir o oq HREF B Heresap B nfBfgr fiiosiodrkend
product i onl pr ocetBFOf et 48| ot obt ikl usfropfgane due to an excess

hydrogenation reaction. In particular, difluoromethane
and 1,1,1-trifluorcethane are difficult to separate by a
general purification method because these substances are
very close to pentafluorcethane in boiling points and

20 also known to form an azeotropic mixture. For separating
hydrofluorocarbons {(HFC) contained in pentafluorocethane,
a method by extractive distillation has been proposed but
this method has a problem that a plurality of expensive
facilities, such as distillation towers, are necessary

25 and the equipment cost is very high.

The production process of pentafluoroethane of the
present invention comprisés (1) a step of fluorinating
tetrachloroethyiene to obtain a crude pentafluoroethane
containing impurities, and (2) a step of bringing the

30 crude pentafluorcethane into contact with oxygen and/or
an oxygen-containing compound in the presence of a
catalyst. The method for the step (1) is not
particularly limited and, for example,
tetrachloroethylene may be fluorinated through two steps

35 using hydrogen fluoride (HF} in the presence of a
catalyst to obtain a crude pentafluoroethane.

In the present invention, impurities contained in



present invention conprises (1) a step of fluorinating

tetrachl oroethyl ene to obtain a crude pentafl uoroet hane contai ning
inpurities, and (2) a step of bringing the 30 crude pentafl uoroethane into
contact with oxygen and/or an oxygen-containing conmpound in the presence
of a catalyst. The nethod for the step (1) is not part i8ckepéemben 2085 ed
and, for exanple, tetrachloroethylene may be fluorinated through two
steps 35 using hydrogen fluoride (HF) in the presence of a catalyst to
obtain a crude pentafluoroethane. In the present invention, inpurities
contai ned in S Sppheabbro2@hariepental | amrioettdiieprouehbas (HFC), are

hydr of | uor ocar bope (B AP coBL QWA s LAt Gyt 36l /Wit D Oxygipgy.and or an

oxygen- cont ai ni ng coppound presence of a cataly
phase at a terrpeFaPE?Jemé}‘?b\Fé’E“é’H’uPS 1807 W@ncﬁ \Rﬁeﬁe%?t%lwt in the
hydr of | uor ocar bogasopt@ened as tanpenptuitd )eljeifat@dl dbzedo ansl coofwgrted to

ca2 h k
111 Tor oet Rare. EoRba A8 Lo o pert A1 oot oot RadE F8 B oS i ¢

1,1,1- trlfluoroet ane ‘contai
oxygen, a reactiBhidiegs @%F@avsyt?ﬁetq HQ:0@F nfhe ok Hif-a EQF 6xaBIeis 10
considered to proegesddi QHddrdeth@ie-or @, 1= 3HE 1:0kBUt Raf@) c H3CH3d+1302 -

202 + 3HF forwbé‘aégﬁdl%@%hg oxi dat g 1oL rcw‘%%%xgﬁegﬂz%?%da&s&@% by-

product, HF is produce e conp ound- i's conv by this
reaction incl udesePreRRfst Wé(néhedrfﬂ]c@'f%tﬂ%ﬁ@laf Kadrer & hdrfe,

1, 1-di fl uor@et hasens laekr«li fdcupi-eet8ane, 1,1, 1- trifluoroethane,
1,1,2-trifluoroethane_and the Ilke I n the case of usmgaproduction or
purification nethod Z(E)HZEOHT &enin§ hydffogenol ysis st epPTHhE (a)

pent af | uor oet hane u %/Jrcg_@,t aLnghhesegompounds i ng a4 Lﬂb mount of
approxi mately thousands o ppm These I npurities rrust noved to

obtai n high-purity peftaafiaior oatHanheon |pradvetpricddes iand plsoeebS of
pent af | uor oet hangr@fuct, HF is produced.

15 The compound which is converted to CO, by this
reaction includes fluoromethane, difluoromethane, fluoro-
ethane, 1,l-difluorocethane, 1,2-difluorcethane, 1,1,1-
trifluorcethane, 1,1l,2-trifluoroethane and the like. In
the case of using a production or purification method

20 containing a hydrogenolysis step, the pentafluorcethane
usually contains these compounds in a total amount of
approximately thousands of vol ppm. These impurities
must be removed to obtain high-purity pentafluoroethane.

In the producticon process of pentafluorocethane of

25 the present invention, the total amount of impurities
contained in the crude pentafluoroethane, such as
hydrefluorocarbon (HFC), is preferably 2 vol% or less,
more preferably 0.5 vol% or less, still more preferably
0.3 vols or less. If the content of impurities such as

30 hydroflucrocarbons exceeds 2 vol%, the reaction
temperature must be high and the catalyst may have a
short life-time.

The catalyst used for the reaction is preferably (i)
a supported or bulk catalyst mainly comprising trivalent

35 chromium oxide or (ii) a supported catalyst mainly

comprising at least one metal selected from the group



25 the present invention, the total anount of inpurities contained in the
crude pentafl uoroethane, such as hydrofluorocarbon (HFC), is preferably 2
vol % or less, nore preferably 0.5 vol%or less, still nore preferably

0.3 volt or less. If the content of inpurities such as 30

hydr of | uor ocar bons exceeds 2 volt, the reaction tenperatfreptember 605ni gh
and the catal yst may have a short Iife-tlng The catal yst used for the
reaction is preferably (i) a supported or ul k catal yst mainly conprising
trivalent 35 chromiumoxide or (ii) a supported catalyst mainly
conprising at Iea;sinsdrseirr@tcaf sl lectienh, f rooui e, grmmrperﬁuSeptﬁebEﬁmZOOS - 8

consi sting of palJadi;uny 5&'@ 8. rythen iy ofg?r?énlcg‘aud E'lﬁﬁ%gﬂﬂqgo'd

Exanpl es of the raw nater can e use ese e
oxi des and sal ts G Peheged nbiatude bhgss Betatst hae“‘%ﬁ‘d&ets RAAcRatERh e
used 5 for the suppekt adtebs al ytanplelsude ahandmepodd woriichated bealwddda

and zeol [ ey The &3t Ahustobld: I Mok SomRr L8 gyd TNALG, cchionlum oxi de

can be prepared exa dropw se a basi ¢ sa ance such
as ammonia in an aéqlaeeasaa@) R hiti®on of chromiumnetal salt to precipitate
chrom um hydroxi de, washtagdivdd qringladhy i ngohhel PIRLIHHikatent nol di ng

the obtai ned Chr%rﬂr%ﬂl‘lﬂ%ﬂdé%ée car a%% E%%%ar&&eaéﬁge%@n%ﬂo' ggd 8”' C' N in

the presence of an’iner ort
(ii) mainly 15 C&W:i;’ﬁﬁgapkaﬁ%{dlﬁﬁhsﬁaﬁéél ﬁﬁ?hr%ﬁ hRsHRQIYRa P.nennuﬁfaueous

pl ati num and/ or gQliditean e Piepanedmehal exaspie plucigdicasel Mhﬂ@nﬂmsal t
of the netal in ter sol ubl.e, so

met h
acet one, i mmersi § 568 0r“fas}?Wgt/]ﬁeﬁggﬁlpggﬂr¥30n%%s}ber ﬁrﬁgéggga{;
el enents, distil Imodghz@ bhé ol igwdy et camdm r eyl rigiet, h@nslupp@t{- wth

hydrogen under ft%tatﬂeetﬁ@rrwc@@raethm&henstt.ﬁp ;(I?asén%epbefsﬁapﬁé/rérom
150 to 400C, nore prefegagéyhigégge%so tge358§§orteé catalyst (ii) mainly
15 comprising palladium, rhodium, ruthenium, rhenium,
platinum and/or geld can be prepared, for example, by
dissolving a salt of the metal in a water-soluble solvent
such as water, methanol and acetone, immersing a support
in the soluticn to adsorb necessary elements, distilling
20 off the solvent and reducing the support with hydrogen
under heat,
The temperature in the step (2) is preferably from
150 to 400°C, more preferably from 180 to 370°C. 1If the
reaction temperature exceeds 400°C, the catalyst may have
25 a short life-time and the number of kinds, and amount, of
by-products not ascribable to the main reaction may
increase,
The concentration of oxygen and/or oxygen-containing
compound contained in the reaction substrate gas is _
30 preferably from 0.1 to 20 vol%. The oxygen may be high-
purity oxygen or air, but a high-purity oxygen is
preferred. TIf the oxygen concentration is less than 0.1
vol%, the conversion disadvantageously decreases due to
insufficiency of oxygen necessary for the reaction,
35 though this varies depending on the kind and amount of
hydrofluorocarbons contained as an impurity in
pentafluoroethane., On the other hand, if the oxygen



reaction tenperature exceeds 400C, the catalyst may have 25 a short
life-time and the nunmber of kinds, and anount, of by-products not
ascribable to the main reaction nmay increase. The concentration of oxygen
and/ or oxygen-containing conpound contained in the reaction substrate gas
is 30 preferably fromO0.1 to 20 vol % The oxygen may be & $sptemphen 2005
oxygen or air, but a high-purity oxygen is gpreferred. If the oxygen
concentration is less than 0.1 volt, the conversion di sadvant ageously
decreases due to insufficiency of oxygen necessary for the reaction, 35

t hough thi s vari esndependthgn caxdeeeiskizndvabel, aarmuntcesfs rhydtcbbhugr oc?r bgns
contained as an i I i pen af | ther hand, if the
oxygen 8 Septenbggggg%ég-tg %onceﬁat E%’?%gﬁggggg%%?b \q/'gﬁ%g?an excess
reacti on procee®§nt8ftansestah e oRIcsi £F ohhe SBRN GPrEPnepEnehf Fifor oet hane
which is the nmai necaorponeniboirdthe gaseashd obh sdIbisd rrﬁtfpgaﬁe?ﬁéﬁl ihivsi s
not preferred in vi . fitahility C the Q

pent af | uor ogt hané:.’\é ﬁ%%?ﬁégé%gﬂ&f%lagggo}ﬁ%hgg%siyogé;r‘?—eél%%?é}!ﬁlr?fgt%%nn%ound
whi ch can be used?™CHEREER: niBraRpd®SnofokleeCX NP -GHintadndng oKPEROYMRO) ,

pent af | Uor oot hang of 1 b 10 proseht L RVent o ean be oLl o ged nder'® he
ent af | uor oet hane _o prese nvent i can erfor

gbove- descri bed%rxéggtpg’r?)dor?dfc v %tslé Ooxv%ec{/eeﬁf&OFf atrha‘ea O%é’g& i(g)' pr oduct
contains CO2, by- prodiee sprreductsion papress oof eentadilyoregthans, oS udte as
hydr of | uor ggar bopsesand 26 &ht LM RNl SeSYEPE @Sndd uricheknbhabove-

pent af | uor oet han«:a,e and 1(? CO2_ and aci g.gontenths arerprefergbl renpved.
The acid cont ent Y BRI rErdve? FOPAERARDT &, PV VLT /it 5B oF e 3754 ng
the reaction proguetiucht corominectCop thy -rragwcitbynny agenibalrlea toethed of
bringing the reaghiianreRELANE! dUd0 26ORL AL WML LMBLRLs , aBndl k&ld aqueous

20 solution or the |ike. The gas fromt |c£1hthe aci dﬂ contg}r;ts aredrem)ved
is preferably deﬁ?&FSPEﬂ %‘é‘f}hgasaHF' other than pentafluoroethane, an
15 CO, and acid contents are preferably removed.

The acid contents may be removed, for example, by a
method of bringing the reaction product into contact with
a purifying agent or a method of bringing the reaction
product into contact with water, an alkali agueous

20 solution or the like. The gas from which the acid
contents are removed is preferably dehydrated using a
dehydrating agent such as zeolite and then distilled to
remove CO, and simultaneously those by-products not
ascribable to the main reaction.

25 In another embodiment, the present invention
provides a process for producing pentafluoroethane,
comprising bringing a crude pentafluorcethane into
contact with oxygen and/or an oxygen-containing compound
at 150 to 400°C in the presence of a catalyst mainly

30 comprising trivalent chromium oxide, and then separating
impurities by distillation.

In still another embodiment, the present invention
provides a process for producing pentafluoroethane,
comprising bringing a crude pentafluoroethane into

35 contact with oxygen and/or an oxygen-containing compound
at 150 to 400°C in the presence of a supported catalyst
mainly comprising at least one metal selected from the



dehydrating agent such as zeolite and then distilled to renove CO2 and

si mul t aneously those by-products not ascribable to the main reaction. 25
I n anot her enbodi nent, the present invention provides a process for
produci ng pent af | uoroet hane, conprising bringing a crude

pent af | uoroet hane into contact with oxygen and/or an ox\Sgseptemher2(0Sng
conpound at 150 to 400C in the presence qf ;g catalyst mainly 30 conprising
trival ent chrom um oxide, and then separating inpurities by distillation.
In still another enbodi ment, the present invention provides a process for
produci ng pent af buormetdranie,tingombr P&l hap bum ngihegliamer pdehenium,

pentafluoroethanghégggn3§ﬂggq5@9t Hﬂthﬂ%ygﬁﬂi%%@hOEeBQrQ%y n-cont ai ni ng
conpound at 150 to 400Cin tégience of a supported catalyst nainly
I

conpri sing at Ieé@?u%ﬁﬁ}§ﬁH9¥ §§ 3t 9 om t he 8 September 2005 - 10
group consisting of peid aditmd fhodpuni £ 1arthem wiiterr hbai vegciplat iisum and

gold, and then sgparaliig., il Yy’ 'lEfn?éeJPYarEH SiHd lp%tr'leﬁ!cag_b@fn edhagd for

purlflcatlon after the reaction is not particula limted and the
purification canPBefoPed FnEF™BYnE 8Nﬁﬁﬂ?fﬂﬁgé&1&|%PPrIaY+?ﬂ1r3ﬂﬂﬁﬁ Y &Spect
to the distillathendistiiddctifar mexhop) efort fexampllleowthg fokldwichgray be
used. After the gr ﬂ%ﬁ 3fd yargethane is contacted with 10 oxygen

and/ or an oxygen- cgntalnln mpound at 150 to 400C in a reactor, .the

resulting gas is |ntﬂHﬁU€égh@hFéud8 BPRE3 T1Uahost hegRet S TPREAGHRS Witdssur e
of the distill abkpgert aWRI/drS amr ekegahlgodvamiaigresppetnd apriessuwoe to 2

VPa 11 the i nnetopiesgyre I hgss Lhan IR ALISBASTLE PLESSHIGG dneo

facility of reduced pressure systemrs ntageously necessary
whereas if it efcéesisiplaypgen éofﬂaﬁrl i The o‘fm}ﬁrgrPrﬁlsé%ﬁr@f S5 em | s

necessary and thti&st:@ll&iﬁld?f efoteieds Fosr XD EromnathSssieciovher e t he
above- descri bed C?égé re c{%a%Eggn &% the inner pressure is less than
15 atmospheric pressure, a facility of reduced pressure
system ig disadvantageously necessary, whereas if it
exceeds 2 MPa, a facility of high pressure system is
necessary and this is not preferred. For example, in the
case where the above-described catalytic reaction is
20 performed using oxygen, a low boiling fraction containing
oxygen is extracted from the top of the distillation
tower and a high boiling fraction is extracted from the
bottom of the distillation tower. At this time, the
components extracted from the top and bottom sometimes
25 contain pentafluoroethane which is the objective
component. If this is so; respective components may be
introduced into separate distillation towers and purified
to recover the pentafluoroethane. When the component
separated here is an intermediate for the production of
30 pentafluoroethane, the component may be returned to the
reaction step and re-used.

By such purification, pentafluoroethane having a
higher purity can be obtained. The content of impurities
contained is 500 vol ppm or less. The pentafluorocethane

35 having a purity of 99.35 vel$ or more can be analyzed by
gas chromatography (GC) using TCD method or FID method,
or gas chromatography-mass spectrometry (GC-MS).



20 perforned using oxygen, a low boiling fraction containing oxygen is
extracted fromthe top of the distillation tower and a high boiling
fraction is extracted fromthe bottomof the distillation tower. At this
time, the conponents extracted fromthe top and bottom sonetines 25

cont ai n pent af | uor oet hane which is the objective conpondSeptemnben2¢)5; s
so, respective conponents may be introduced into separate distillation
towers and purified to recover the pentafluoroethane. Wen the conponent
separated here is an internediate for the production of 30

pent af | uor oet hane, th&sesnpbneint menytafd wogtakhade tebtdigmed dacthen step and

re-used. By such p%rdwt%hl PocPENtAS luQr gethane Nayd i & RkORgEcPUEdd Y
can be obt ai ned. g.p content of inpurities contained is 500 vol ppm or

| ess. The pent af IRfo°8et hane 35 havi ng a purity of 99.95 volt or nore can
be anal yzed by gas chhenhtographity GentasingrI€Cbharet et dre EEBXnes hod,

or gas chromat ograpy-Fass §B§Céﬁmﬁlﬁ%omha§e SeRirgaPervidop is %1h'

Uses of the pentafl uoroet hane obtain productl on process of

present inventi orF%F@n&échFB@dwoﬁﬁiwfl¥’ﬁ8 hPHhPUT FABPEIEHEEF| uor oet hane
can be used as ardirdgkstibute dmd aldcoradi beuosedeihane awChHB2EL Jalvhoth i s

a ourrent|y- useduoikiag.{ Lok g fonH i LEPBLALLT &l gesatars, and

al so can be used as a raw m xed refrigerants which are other
substitutes for SHIGPEdERLFOBPBRE I STe SUSticASas 10
di f | uor onetiane/ partlablroae ks hansd it df 1ho2eoet Banaf 1 uoripet-hane and

dif} uor onet hane/ ReRt Al UBLEELRANE. andct&ltfﬁ%g%sthérnf/gur&%f&%%x hane.

pent af | uor oet hane can be use mat eri roduction of
hi gh-purity hexaf | uor B8FREAENOFRy tft}lﬂjlh&ﬂhyPUthff heentR fdusEeeshare ffduci ng
hexaf | uor oet hane Hay uaedeast h ot Of ¢ i e sk iial ocdhattee Wriddivatibrosf ne gas

(F2)., when high- purl ty, PePt RLLIPTQGIANGNLS USSR A% SLAr thngppmaterial,

15 process of producing hexafluorcethane by a reaction of
pentafluoroethane with a fluorine gas (F,), when high-
purity pentafluorcethane is used as a starting material,
production of impurities which are difficult to separate
from hexafluorcethane can be prevented, the latitude in

20 setting the fluorination reaction conditions can be
enlarged, the reaction can be stably controlled and the
purification step can be simplified.

Accordingly, the present invention provides a
process for producing hexafluoroethane, comprising (1) a

25 step of fluorinating tetrachloroethylene to obtain a
crude pentafluorcethane, (2) a step of bringing the crude
pentafluoroethane into contact with oxygen and/or an
oxygen-containing compound in the presence of a catalyst,
and {3) a step of reacting the pentafluoroethane obtained

30 through the step (2) with a fluorine gas.

The crude pentaflucroethane used in the step (2) is
preferably obtained through a further step of being
contacted with hydrogen.

The high-purity pentafluorcethane or a mixed gas

35 thereof, with an inert gas such as He, N, and Ar, HCIL,
0,, H, or the like, can be used as an etching gas in an
etching step in the process of producing a semiconductor



production of inmpurities which are difficult to separate from
hexaf | uor oet hane can be prevented, the latitude in 20 setting the
fluorination reaction conditions can be enlarged, the reaction can be
stably controlled and the purification step can be sinplified.
Accordingly, the present invention provides a process f&Septeuber 2095
hexaf | uor oet hane, conprising (1) a 25 stepzofL fluorinating
tetrachl oroet hyl ene to obtain a crude pentafluoroethane, (2) a step of
bringing the crude pentafluoroethane into contact w th oxygen and/or an
oxygen- cont ai ni ngeEdapounth i tha PEOFLESeNE cPHIAUC Id & PSMICORAWCYD) a step
]9}‘ reacting th$haea§a§| Immg?wmb%abnem%&d !Hrp;&'@ah?e Ei.ec)ﬂ>e\§i.?c)e,V\'iath a
uori ne gas. crude pent.afl.uoroet hane used. in ste i s
preferably obt ai ﬁgﬂint?ﬁ oﬁb’ﬁ:]% éflﬂ‘fm[ A&r 8?18%80951&3 r?gr&%goﬁfeg%%d i th
hydrogen. The hi ghupteriyg peatthafd vor eevhppe dgpes iriivadngabod 36nd er eof ,

with an inegt gag;suGhtaSatieorMNd akdrMbd B etciPly, Honeket Benl k&e g4zan be
used as an etchin cess .of producing a

ggasma etchlng ste‘glnthepo f

sem conduct or 8 SEBptehbird pentaf IR NS G BSr B88€s2%f2Br oduci ng a
sem conductor devkbéngugds as T kSkhing TRTimndertadilganpetEinelesdrcde a
thin or thick film-ks-fosNEthdisiNGiduEVR-FRLNAhnA cosRYLESHE NGudRth0d or a

vapor deposition pethod an 5 circguit gatter i's formed by etching,
t

d a
where a ni xed ga8l2EBAtaFM TP e PeRT¥FYDroe€tHdi¥e can be used as an
et ching gas0 The etchhg mseguptpentvahkion oes hdererddedben peedovenetdtaider

various dry et chi,ngoGongidd Qs LheNp28seRt a5 e ALGH 19 ABE Mik{ONAUS
etching. 10 The present 1 nvention is described in greater detail bel ow,

however, the pre$BRFei PRI is not linmited to these Exanpl es. Raw
Mat eri al Exanpl e of Pratafdtmriedt Bxampldedf apdiltarfdeblrpbehenand hydr ogen

fluoride were 15 intraguced 1 ¥Qt8yikhet aAAH Hodeh! 8o 4D Fe LAt al yst to

15 introduced into a first reacter filled with a catalyst to
produce a gas mainly comprising 1,1,1l-trifluoro-2,2-
dichlorcethane and 1,1,1,2-tetrafluoro-2-chloroethane
which are intermediates. This gas was introduced
together with HF into a second reactor to produce

20 pentafluorcethane. The produced pentaflucrocethane was
distilled to obtain pentafluorcethane containing 0.5% of
chloropentafluorcethane as an impurity.

This pentafluorcethane was reacted with hydrogen in

the presence of a commercially available hydrogenation

25 catalyst (reaction pressure: 0.35 MPa, reactor
temperature: 280°C, H,/chloropentafluoroethane molar
ratio=5). The acid content was removed from the
resulting mixed gas by a known method and the residue was
purified by distillation, as a result, a distillate

30 mainly comprising pentafluorcethane was obtained. This
distillate was analyzed by gas chromatography and found
to be a mixed gas having the composition shown in Table
1.



produce a gas mainly conprising 1,1,1-trifluoro-2,2- dichloroethane and
1,1,1,2-tetrafl uoro-2-chl oroethane which are internediates. This gas was
i ntroduced together with HF into a second reactor to produce 20
pent af | uor oet hane. The produced pent afl uoroethane was distilled to obtain
pent af | uor oet hane cont ai ni ng 0. 5% of chl or opent af | uor oet8Saptembera2P035
inmpurity. This pentafluoroethane was reactedg wi th hydrogen in the
presence of a conmmercially avail able hydrogenation 25 catalyst (reaction
pressure: 0.35 MPa, reactor tenperature: 280C, H2/chl oropent af| uoroet hane
mol ar ratio=5). The acid content was reEaké® ¥romthe resulting nixed
gas by a known nethod and ThEskgESIdHE Was coRUERELERIHY @iy fation, as a
result, a distillate 30 Wm%%mmﬁw%n‘e—ww obt ai ned.
This distillate was anal yZegryl gas chrjomat ogr apiyg to be a
m xed gas having the conpOo&F.CHOM Shown 1|0 Tabl € §, g8 oept enbey 2005 -- 13
Tabl e 1 Conponent sConcentf@fjcan (vol % CJFCHF99. 7§/3¢#FCF T 0. D005
CFCHF0. 0201 CFCHO. 2621 ©002 Product] on Exanpleoed Catalyst (Catal yst
1) Chromiumnitrate poaal @t Exsam1el ssofyedl a9t walaealgnd mxed with 28
wt % of aqueous ammoni g i I e
sI urry. This was sepgrg@é%‘ﬁ%%]f&rat%anfgﬁfl?dﬁﬁ%u ﬁaﬁgsBE\/%@WD%{ﬂ,Fa\%ﬁrd
and then dried é@dlﬁeﬁed%tfbtﬁaawﬁédoffuﬁﬁu%%s p%‘PT\%’rllazéfallen?‘S(b’éFW?th
graphite and pel ket bpedibya acidiiein mRhdoRdde nEbihime. Thesobaai ned pel | et
was baked at 400G, ggaéeﬁ%ng%%ﬁfamn - £ BOEGAR P BN ERR A ddr tng

mainly conprising triva
then dried at 120°C. The obtained lump was pulverized,

mixed with graphlte and pelletized by a tablet molding
machine. The obtained pellet was baked at 400°C for 4
10 hours in a N, stream to obtain Catalyst 1 mainly
comprising trivalent chromium oxide.
Production Example of Catalyst (Catalyst 2)
Chloroplatinic acid was dissolved in water and a 3
mm¢ spherical alumina support was dipped in the resulting
15 solution and adsorbed the platinum salt. Thereafter, the
solvent was distilled off at a temperature of 100°C and
the residue was baked in an air at 300°C and then
hydrogen-reduced at 350°C. The percentage of platinum
supperted in the obtained Platinum Catalyst 2 was 0.25%.
20 Example 1
A catalyst (Catalyst 1) (100 ml) was filled in an
Inconel 600-made reactor having an inner diameter of 1
inch and a length of 1 m and kept at a temperature of
300°C while passing a nitrogen gas. Subsequently, oxygen
25 was supplied at a flow rate of 2.0 NL/hr, a gas having
the composition shown in Table 1 was supplied at a flow
rate of 38.0 NL/hr, the supply of nitrogen gas was then
stopped and the reaction was started. After 2 hours, the
outlet gas from the reactor was washed with an aqueous
30 potassium hydroxide solution to remove the acid content,
then contacted with Molecular Sieves 3A (produced by
Union Showa K.K.) and dried. The resulting dried gas



Producti on Exanple of Catalyst (Catalyst 2) Chloroplatinic acid was
dissolved in water and a 3 mp spherical alum na support was dipped in
the resulting 15 solution and adsorbed the platinumsalt. Thereafter, the
solvent was distilled off at a tenperature of 100C and the residue was
baked in an air at 300C and then hydrogen-reduced at 35@Gepttrabgailent age

of platinum supported in the obtained PLaignum catal yst 2 was 0.25% 20
Exanple | A catalyst (Catalyst 1) (100 m) was filled in an Inconel
600- made reactor having an inner dianmeter of 1 inch and a length of I m

and kept at a tcnpErldt oapstsiBo0EE Tleiqresshage avas t TQgET tgals under

Subsequent |y, OXYGENimp AS pﬁk‘@@ké@%}atdlastflllQWt'iaﬁe ofhe. dhN/ther 8ngas
having the conposition shown in | i ed at fl ow %ate of

u
58, 0 ML/ b ¢ he Bai & R 08 PPOoBN DEe Y CREnCRErSHHRF Y ohe FRLERFon
was started Af ter & howes, heliéng outd etompas itiom shewn eactTablwas - washed
wi th an agugous 30 potassi um hydroxi de sQlyiien to renove the acid

content, then contacted with Ml ecul ar “S'eVEs._3A (produced. by Union
Showa K. K.) and dried. THe CORBPRERES dr &Pwtﬁ’aﬁé%hﬁ% %Pgos - 14 5
Conponent sConcent rati on [F8ESHE2CECHFAQ. 0665 CRCE 40004 CEGH FO. 0126
CFCHO. 0204 CHFO0. 0001 B ¢ il uoroet-hdn OQ%S obtaiHed by the
same operation as in Exch,F.%f except—ior—usi n%'ﬁéﬁylyst 2—The gas
after the purification V\,th.F.B.u! yzed—andfound t%:ld.a‘é t+he—10-{conposi ti on

shown in Table 3. Example 2

Pentafluoroethane was obtained by the same coperation

as in Example 1 except for using Catalyst 2. The gas

after the purification was analyzed and found to have the

10 composition shown in Table 3.

Table 3

Concentration [vol%)
99.9840
0.0004
0.0101
0.0054
0.0001

Components
CF,CHF,
CF,CF,C1
CF.CH,F
CF,CH,

CHF,
Example 3

A nitrogen gas was supplied to a nickel-made reactor
having an inner diameter of 1 inch and a length of 50 cm
15 (employing a heating system using an electric heater; the
reactor had been subjected to a passivation treatment
with a fluorine gas at a temperature of 500°C) through
two gas inlets at a total flow rate of 30 NL/hr and the
reactor was kept at a temperature of 420°C.
20 Subsequently,

two gas inlets at a total flow rate of 50 NL/hr and the

HF was passed through the above-described

mixed gas mainly comprising pentafluoroethane obtained in
Example 1 was introduced through one gas inlet at a flow
rate of 3.5 NL/hr.
through another gas inlet at a flow rate of 3.85 NL/hr,
After 3 hours, the outlet
gas from the reactor was contacted with an aqueous

Also, a fluorine gas was introduced
25
thereby performing a reaction.

potassium hydroxide sclution and an agueous potassium



Tabl e 3 Conponents-, Concentration volt CFCHF99.9840 CFCF C10. 0004

CFCHFO0. 0101 CFCHO. 0054 CHFO. 0001 Exanple 3 A nitrogen gas was supplied to
a ni ckel -made reactor having an inner diameter of 1 inch and a | ength of
50 cm 15 (enploying a heating systemusing an electric heater; the
reactor had been subjected to a passivation treatnent w t&S@me@ﬂWé gas
at a tenperature of 500C) through two gasiknLets at a total flow rate of
30 NL/hr and the reactor was kept at a tenperature of 420C 20
subsequently, HF was passed through the above-described two gas inlets at
a total flow ratéodidsENYIHonang taeovenBRdmngasinrapatgd chhprdigiengas.

pelnt ?flrorolgelt han@hgféﬁt][@d ithe grm%@ éor\/@a%ﬂe'at wqﬁcsddéwc%m g gaz -
Intet at a ow rate O SO as WwWas | ce

L hr ough anot hor. BHGTT vt SHRTRDH| BhArar b ins BSLRE) RS vinGureted
perforning a reagtien.cofltiory 3ndotthen murmﬁ:uﬁd &y dgasiitamame Mdacyes was

contacted W th apsaguegus pu&qtffiéﬁwgh hy £y %a‘i%rz%%' HS;' Qﬂeaf‘@b e tHPHEOUS
pot assi um mai nly ntg_lﬁpenta uor oet h ar}:ﬁ?gas col I ect ed under _cooling

conpri si

and purified by Eﬂ“%?ﬁq A5 7R ghe B¥R d1e O5uPRF i SRR REEPE¥al yzed
by gas chromat ogaaphyharat-Msumgdthtd. beTlze gasuiae rget beowonpotakilen4shown
in Table 2. Table 2 8 Septenber 2005 - 19,3,5i0di de solution to renove HF
and unreacted fluorine gas Thereafter, _The gas was contacted with a

dehydrating agent and ther SappeneatiSand EPRCentiiations [Wad¥tal | ect ed
under cooling and t hen pLﬁﬁhggﬂ hy di:fillaf?$ﬂ199ﬁﬁ3 gas-5 after the
purification was anal yzed sthe .hgd,_:g(_tge_z%%DgE%!t_hgd_and t he ECD
\V § 2 hd
nmet hod of gas chronmat ogr AT 0.5 vol ppm
SF, <0.4 vol ppm

As is apparent from the analysis results shown in
10 Table 4, the hexaflucorcethane contained almost no other
impurities and a high-purity hexafluoroethane was
obtained. .
As described in the foregoing pages, in accordance
with the present invention, high-purity pentaflucroethane
15 can be obtained. The pentafluorcethane obtained by the
present invention can be used as a low-temperature
refrigerant, an etching gas or a starting material for
the production of high-purity hexafluoroethane.



and the GC-MS nethod. The results are shown in Table 4. Table 4
Conmponent sConcentration(vol %4 CF CF>99. 9998% CF4<0.4 volm CF CF C1<0.1
Vol m CF CHF<0.5 vol m SF<0.4 vol m As is apparent fromthe analysis results
shown in 10 Table 4, the hexafl uoroethane contained al nost no ot her
impurities and a high-purity hexafl uoroet hane was obt ai n@deptembercs¥si bed
in the foregoing pages, in accordancd®with the present invention,

hi gh-purity pentafl uoroet hane 15 can be obtai ned. The pentafl uor oet hane
obtained by the present invention can be used as a | owtenperature
refrigerant, an etching gas or a sé&ﬁﬂ@ﬁb material for the production of
hi gh-purity hexaf| uorogtidvargs -t $roepicame pbe2@0F 1AM hahe ,A pProcess

for producing_pentafl uorqethane, conprising the follow ng steps: (1) a
step of fF&E%Fﬁéﬁ?ﬁgtﬁstESEEPH%BQtﬁ@EBHe 5 to obtain a crude
pent af | uor oet hane, aht) (2) saept eff dflubringthggsaetrarudercethylene

pent af § otgetpang, i ot o, ARt ach, wieh ) 9x¥QRDandLay an  oxygen-contai ning
a cataryst, - wh

conmpound in the presence of éfern the tenperature is from
150 to 400C. 10 2. The) prostsp af blrahpédgi macHaicrude wherein the crude

t af | I th t i s:obtai h f th t
pent a UOb%%EE%Q%oE%E@Rbﬂedﬁﬁté éenggk%'glgh ekggggsggp9ag aa urther step

of being contacted wt ydr ogen. h roce ailmed in claim1 or

2, wher ei RXYRENCEPALFIN1NG goBRpPHAL &8 ShebprRSearal pét a cataayaky
conpri si nghkikyal @At ¢BREELHM,Q%I d8. f4omThEOPERCEEH°aS Claimed in claim1l
or 2,  wherein_the catalyst is a supported catalyst mainly
10 2. The process as claimed in claim 1, wherein the
crude pentafluorocethane used in the step (2) is obtained
through a further step of being contacted with hydrogen.
3. The process as claimed in claim 1 or 2,

wherein the catalyst is a supported or bulk catalyst

15 mainly comprising trivalent chromium oxide.

4, The process as claimed in claim 1 or 2,
wherein the catalyst is a supported catalyst mainly
comprising at least one metal selected from the group
consisting of pailadium, rhodium, ruthenium, rhenium,

20 platinum and gold.

5. The process as claimed in claim 3 or 4, wherein
the support for use in the suppoerted catalyst is alumina,
fluorinated alumina or zeolite.

6. The process as claimed in any one of claims 1

25 to 5, wherein said crude pentaflucroethane comprises at
least one compound selected from the group consisting of
fluoromethane, difluoromethane, fluoroethane, 1,1~
difluoroethane, 1,2-difluorcethane, 1,1,1-trifluorocethane
and 1,1,2-trifluorocethane as impurities.

30 7. The process as claimed in any one of claims 1
to 6, wherein the total amount of impurities contained in
salid crude pentafluorcethane is 2 vol$% or less.

8. A process for producing pentafluorocethane,
comprising bringing a crude pentafluoroethane into

35 contact with oxygen and/or an oxygen-containing compound
at 150 to 400°C in the presence of a catalyst mainly



conprising at |east one netal selected fromthe group consisting of
pal | adi um rhodium ruthenium rhenium 20 platinumand gold. 5. The
process as clainmed in claim3 or 4, wherein the support for use in the
supported catalyst is alumna, fluorinated alumna or zeolite. 6. The
process as claimed in any one of clains 1 25 to 5, wher &¥epéeinberci0de
pent af | uor oet hane conprises at |east’one conpound sel ected fromthe group
consi sting of fluoronethane, difluoronethane, fluoroethane, 1,1

di f1 uor oet hane,, 1,2-gitlu roethane, /1,1, 1-trifluqroethane and,

1, 1, 2-tri FPOBFGEREN ré¥a'ﬁﬁGrFEF8?Fu °¥?d?heaﬁgoEg§§ §8PBratied in any
one of cl dmpmritite 6y dhereéilnathentotal anmount of inpurities contained in
. . 0 .
sai d crude peanfluoroethane I § 2 vokﬁ%Pn | ess ?PS for producing

.D..-A pro
pent af | uor oet hare, oSSy 17 R4 S L?(?éltglg&lu Ioﬁ% 5&tHane into 35
cont act wicohpadygdeg admdhghingnaorygee- pentaifhiingoedhpoandntat 150 t o 400C

in_the5pr%%&%%%touiﬁhpgkﬁhgﬁta UBEVahlZx?géﬁDESHPEEn§9§5c§85§hk§i”9 .
trivalent chrom um oxide; “and en"separatrng rnpuritiés by distillation.
9. A procé$s 1bér ter d@dcngnpeheabrescosehafieg svppprtsidngabelgging a crude

pent af | UoRAELNINEchBLE 3 n60aLATLaU! BoaXyden128dh8E 2R exygeRrEont al ni ng

conmpound at 150 to 400C i'n the presence of a supported catalyst mainly
conpri si ngTRUP| €85 18kéNnFePAl asPRéERE VY ofPHE UG sUPNEBAYNSt i ng of a

pal | adi umrhehedinymp1b4t ReR HAY gbhani HRY Bhahi BEpuaAdidgl d, and then
sepagfglng 10 anurlkles bgiglstLllatlon. 10. The process as clained in

cl ai orMQUrifiesery §4841ddaléOBent af | uor oet hane conprises at | east
trifluoroethaneoas imuy idricessslhs Blaipcerass cAsied @& mrd 9,n any one of

oL e 8 Eahinia ARE AR, S ERIGETLLRL R SLuByae] dudhgp pvoen
triflucroethane as impurities.

11. The process as claimed in any one of claims 8

15 to 10, wherein the concentration of oxygen and/or oxygen-
containing compound is from 0.1 to 20 vol%.

12. A pentafluorcethane having a total impurity
amount of 50C vol ppm cr less, which is obtained by the
process claimed in any one of claims 1 to 11.

20 13. The pentafluoroethane as claimed in c<¢laim 12,
wherein the content of triflucroethane contained as an
impurity is 100 veol ppm cor less.

14. A refrigerant comprising the pentafluoroethane
claimed in claim 12 or 13.

25 15. A process for producing hexafluoroethane,
comprising the following steps:

(1) a step of fluorinating tetrachloroethylene
tc obtain a crude pentafluorcethane,
(2) a step of bringing said crude

30 pentafluoroethane into contact with oxygen and/or an
oxygen-containing compound in the presence of a catalyst
to obtain pentafluorcethane, wherein the temperature is
from 150 to 400°C, and

(3) a step of reacting the pentafluoroethane

35 obtained through the step (2) with a fluorine gas to

obtain hexafluorocethane.



12. A pentafl uoroethane having a total inpurity anpunt of 500 vol ppm or

| ess, which is obtained by the process clainmed in any one of clains 1 to
11. 20 13. The pentafluoroethane as clained in claim1l2, wherein the
content of trifluoroethane contained as an inpurity is 100 vol ppm or

l ess. 14. A refrigerant conprising the pentafl uoroet hane 8 Sdps¢mber 2005c| ai m
12 or 13. 25 15. A process for prodaéﬁﬁg hexaf | uor oet hane, conprising the
following steps: (1) a step of fluorinating tetrachl oroethylene to obtain

a crude pentafl.yoroet hane, (2) a step of bri.ngi sai.d crude 30
pent af | uor oet hafe inb@“%éHF’ S%M%ﬁ1413¢§5ﬁ{dﬁbﬁg%¥ﬂ1l OX S%dht ai ni ng
conpound isaidherpes peae adfl uvaroetabyset uskd dabt ahe peepaf(byodset hane,

wherein t r re is_ from150 to 40QC, and (3).,a step of.reacting
the pent aP S 08th Heoigh” gy hETbAE REBRR L RE LLe PSR hEEh P tor | ne
gas to obtairegesxafl uoroet hane. - 18 8 Septenber 2005 16. The process as
claineg in claim15, wherein said crude pentafluoroethane used in the
step (2) is obtained through a further step of being contacted with

hydr ogen. 5



