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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
pentafluoroethane.

Background Art
Pentafluoroethane (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
hexafluoroethane (CF,CF,).

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

25 For example, these are:

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

30 Application Domestic Publication No. 9-511515),

(2) a method of subjecting chloropentafluoroethane
(CF,CF,Cl) 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 t hese production nethods are used, various WO 03/080549 PCT/ JP03/02728
2 inpurities such as chlorofluorocarbons (CFC), hydrochl orofl uorocarbons
(HCFC) anwdwadmsadfsb uor ocar bons (HFC) are contai ned i n pentrafi/iros/aehane
which is the objective substance. 5 I @& der to obtain high-purity

pent af | uor oet hane, these inpurities nust be renoved as nuch as possi bl e.
Anong these inpurities, various purification t hods have been proposed to
renove chl or ofRIGI IS DHHECIhAS silyp UL @ )achi evi ng hi gh
purity but aledfdrhlkdqilewarddddpdmie (drplet o dfyddvef logone dayars | n
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Appl i cation DReesitdul RubldidaiiapeNa f 1 BOSBIBERY idesrddmwesta purification
met hod by ex | | Sty tion. hydroehlorofd yeracanbons. and
hydr of | uor oc;{ ona{sé,/l%(ﬁ%euséo%AoAnégt%rgrr}é:%%%Zﬁwgg#?%g,afLH- trifluoroethane

(CF3CH3) ar e S&IR i Momamit laAdttriddiat 19 »alste HHarriftafaforYER hane
and these coppaunNdsA1#®n 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 chloropentafluoroethane

20 to hydrogenolysis (see, Japanese Unexamined Patent
Publication No. 8-301801), and

(3) a method of removing chloropentafluoroethane
after fluorinating it with hydrogen fluoride (HF) (see,
Japanese Unexamined Patent Publication No. 2001-48816).

25 Oon 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. Among 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 pentafluoroethane is produced by a method
containing hydrogenolysis, 1,1,l-trifluoroethane is very



35 very difficult to separate from pentafl uoroet hane. Wen

pent af | uor oet hane is produced by a nethod containing hydrogenol ysis,
1,1, 1-tri Wousrosetdhane is very WO 03/ 080549 PCT/ JP03/ 02728 PCA/JPos/ons
produced as a by-product due to an excess -hydrogenation-dehal ogenation
reaction and thi S corrpound is contained in pentafluoroethane in a

relatively Iar renovin trifluoroethane contained in 5
pent af | uoroetoﬁ %&Or?@gati/ NP g’d\'fg%dl%éllei CatioiF 5% %%nown. However,
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high. 10 D scﬁsosc@lne adTneI%\}éhtpeéh %ﬁ‘élg%o gl &8 ?lcun%{égn%ctelgpeslél jgge(r:t of
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| ow-t enperatare re eran or’ an ofr as a starting-materi al
for the prodeowan @DWﬂwgﬁﬂmhhwwnﬁéﬁaﬂl@@ﬁo@t@%ﬂ?lﬁwgﬁhﬁ@§% for

produci ng hexaflugreeta g@fsrlgle[)%@tcaflll%qlé%et hare RIodtcad by dikm
above-descri bed procéss; ses of the obtained pentafluoroethane. 20 As

a result of W@ﬁ§|'vé‘qen6’€§ﬁs§§tryoﬁ§dt &heoPEY IPHEN L SRS e tiSied

pr obl ens, thalgmesent i nventors have found that those problens can be

sol ved,py a process prod ntafluoroethane conprising (1) a step
of fluOorinating g‘&ﬁu& oé)t%C)#1 o obtain a crude 25 pent af | uor oet hane
cont ai ni ng i npuri Uneerarndesz) carstuawt@hcelsr,l _rgi o jelees @fuddie present

pent af | uor 0etge R Aldnind prl iAWY LS ndlie fr‘i%'ltl%ctadvalx{{a%%@ﬁzg and/ or an

oxygen- contal ni ng conpou presence of a cat al resent

i nvention ha§r@€@ﬁ8aé@6nmr0§m%§é@hc@utrmt§ wmﬁ%%o FHHQH on
process of peahallcuerisert hane afowhemperesent lrlé\fQﬁ.tgleQ@rﬁd)rﬁﬂ'laSES t he

fOIIOMAng ste Shlng gas or as a starting material for the production
of high-purity hexafluoroethane; a process for producing
hexafluoroethane using pentafluoroethane produced by 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 pentafluoroethane, comprising (1) a step of
fluorinatihg tetrachloroethylene to obtain a crude

25 pentafluorocethane containing impurities and (2) a step of
bringing the crude pentafluoroethane 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 pentafluoroethane 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 | uowwedshvaoso i nto contact wi th oxygen and/ or an oxy@EIT/IPOSOER$I Ng
conmpound in the presence of a catalyst.-WD9€3/080549 PCT/JP03/02728 - 4
The crude pentafl uoroethane used in the step (2) is preferably obtained
through a further step of being contacted with hydrogen. TPe t epperature
in the step (2) isThH? &%F%%I@erf?%u%r‘i%@hi‘%ed‘b?ﬁiy ThethGt SFGBt (74 1S
preferably a supporderl asbhbal ked cehpbysh aefntyheonpeesi og beinal ent
chrom um oxi de. The_ cat al ﬁt ig al so preferably a supported catal yst

mai nl'y conpriSYRFGE é%£¥ dheITRISE - sel ected fromthe 10 group consisting
of pall adi um rhodi'hentempdreantumre imnhemne el @) nisn pnef goadly Theosuppor t
for useSin thf @uQQOIqu:catalyst is preferably alum na, fluorinated
alum na“or zeolite: e crude pentafl uoroethane may contain as 15
inpurities at | easthemsvohpounts sereterab¥y om IHRPYF e CEoRSESti ng of

{1 uor onet hane, o {} 4iononed haeympd | 0RO baREL orde Lok Shiion 08k base.

1,2-difluoroethane, 1,1,1-trif]uoroethane and 1,1,2-trifl uoroethane. The
total anount ofilﬁﬂﬁiQ4¥%9¥§ﬁn%ﬁrﬁ%ﬁ?rP??ﬁ?r§RQ%r%d%uB%ﬂ¥5?@uS?B%?ﬁ%Fe is
2 vol % or | esgaidly anerigiels Bidpoght NBadst t bite DGRt sONePtodessonf the
pentafhﬁoroethane of the presen inffnéion cqﬂg§ises b{'ngigg a crude
bent af Mlor et FARE | FRTF COM AL (© b R LEK BN St 67T an” BRYEH Ront ai ni ng
conmpound at 1Sf0eniub PO num tdred pgesénce of a catal yst mainly conprising
trivalent chromu i p I I ifie Lstillation
In still another gﬁ%%dﬁﬁgﬁgggtﬁggg%%gug%?@%Q%?égggété%fé%%%%%gtu%%oethane
of the presenpré¢frmeaillvmn bowprd seslugoibriedi aimies ude peataffuor oet hane

into contact With rhe crude pentafluoroethane may contain as
15 impurities at least one compound selected from the group
consisting of fluoromethane, difluoromethane,
fluoroethane, 1,1-difluorocethane, 1,2-difluoroethane,
1,1,1-trifluoroethane and 1,1,2-trifluoroethane.
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 pentafluoroethane 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, rhodium, 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 from
t he groupwammsoabi ng of pall adium rhodium ruthenium r PET/IP03/0328

pl ati num and gol d, and then separating +npurities by distillation. The
crude pentafl uoroet hane may contain at |east WO 03/080549 PCT/JP03/02728 5
trifluoroethane as inpurities. The concentration of oxygen and/ or

oxygen- contathhéluEBﬁﬁbﬁﬁﬂel%Sp%@P%FbE+?Sfron10 1 to 20 vol % The present

i nvention provi desmep@aﬁ@éhu@a@@&ﬁa@@ oﬁy@aw 868d Aot 0bay gbfipubhtyiamaygnt of
500 vol ppmor |ess, production

t he £
processes. Th%OEBHPaﬂtl%fp¥? ??ﬁgi Fﬁ%ﬂe C§n¥%|%% *an inmpurity in
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nventi on al SeapEgul deso 2. el LLOBLANt . ONPT b3 800 Dy PenhabLugLast hane.

The production proceSs of heXa ane o rnventi on
conpri ses thewhathonk ngbse éped bi)aaYs@éptbesélBb@d%@ti@@ processes.

tetrachl oroethyl en@hé%oﬂ—?ez?@t@fntf‘lfil'i'g?og‘éﬂéﬁ‘élH@ﬁ@&iﬁé&eas(gh a step of
bringi ng the crude Eenta uoroethane 1nto contact with gaen and/ or an

oxygen- cont ai HRGT1eBrpoupen Al L perpeblaneelsf Pretarap{¥t P8 ¥BLaPR™
pent af | uor oetfangesand 20 (3) a step of reacting the pentafluoroethane

obtainﬁ t hrough the ste % éZ% th a fl uoilne gas.éo obta%n. &
hexaf | ddr oet hane. FHE RFTER™ eh?%??ﬁb?%e? SRePHRBYITH BhESEFEBSEE) i s
preferably obtanpedlsihgougd pefitafbhesrséehané.being 25 contacted with

hydr ogen. "Best Modg, Lol CALLYIRG WcLhe LBventien.Tbeophesenbel pyention is

descri bed i n detai ove uor oet hane can be
present invention comprises the follow1ng steps:

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

(2) a step of bringing the crude pentafluoroethane
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 pentafluoroethane 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, pentafluoroethane 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
chloropentafluoroethane to hydrogenolysis. Whichever
method is used for the production, the pentafluoroethane
obtained through a general purification step such as

35 distillation contains chloropentafluoroethane which is an
impurity difficult to separate from pentafluoroethane.

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 subj ecwiongp/osedab or opent af | uor oet hane to hydrogenol ysi s. PthiirPh®ozes net hod
is used for the production, the pentaftubreethane obtained through a
general purification step such as 35 distillation contains

chl or opent af | uorpet hane whi¢ch is an _inpurity difficylt.to separate from
pent af | uor oePRERER hTﬁP§PEﬁ+BYoB%ﬂFéF#EBFBEFﬁQH%'nﬁ% %%sgegﬁgﬁ géeso as to

WD 03/ 0805495 P&T43B03£037 2Brevefitinht deplbtgbnpaoti tiye pendaté| Layeet hahe, and

| f th t andpoi.nt _of k i | , It
s required 1ot 2 PaLCERtarRECkE orapent T hop sePREREE b PRePRERE: *Yo' { he
met hod for separaWiny chbpeot Bopeheahbtbrdefhaneepanehingdchhoro-
pentafEyoroeégﬁggféﬁ8EoF?ﬁ§HB|gon aﬂﬁéﬁogngﬁéﬂgaglgéPgéﬂﬁéﬂé£Sfo@ met hod

using ‘“extractive distrllation and a nmethod” using adsorption have been
proposed as @¥sBPibedaabevkod Amdhpdt RESECIRBORBESS  t ReNAERABIUESIH]

hydrogenol ysigi £88+pyadyes 101 Renbaf hxar eeqbangam@s engngypeAptyshy in view
of equi pnent. cost. One of the probl ens encountered, when a nethod

cont ai ni ng abAYRoBBABI PEPROSELp P sIeEfEiPed a8°VRe nBTABE ERFBFCproduci ng or

Eugif¥:ng peﬁé%ﬁb&@igehﬁﬁ?gthbéhhb@ngp??ﬁﬁcghfalgéidiiéhcpkbﬁyceeparable

ydr of | uor ocar bon such_as, -trifluoroet e du XCess

hydrodéhatioﬂe?EﬁgﬁP8ﬁgegﬁgﬂﬁr??EﬁléP?XBFPFﬂX? Xe%ﬁa%%gaaﬂg EqbPpfint

1,1,1-trifl ucoset hapeearé théfprablems sepanaterbg,avhgenarapthadification

met hod beca“?SnEQgﬁ; §“?SB§E8§énéigs'¥eé¥eE|9§es59eEEBEaBEUEﬁthﬁéﬂgd'n
8%afso? known % f

boi I'i ng poi nts an . to forma azeotroglc m xture, For
separating HR98r BEPGBESBEr BENBUE LEL) "6 0REAEAGHUPAOBEREREY UdFOERRane, a

net hod by exbraghib¥eodi ski biatien1bas bepArpboposgdrbBluotbearbehbod has a
Pover &5 are hGBBSsaRgoBsahaTt RELBHT BREAE CBBLE FievbPy=h BRCSTRe
producti on phpdesgenhtpent abhabioet hafie phrtheular, difluoromethane
and 1,1,1l-trifluorocethane are difficult to separate by a
general purification method because these substances are
very close to pentafluoroethane in boiling points and
20 also known to form an azeotropic mixture. For separating
hydrofluorocarbons (HFC) contained in pentafluoroethane,
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 comprises (1) a step of fluorinating
tetrachloroethylene to obtain a crude pentafluoroethane
containing impurities, and (2) a step of bringing the

30 crude pentafluoroethane 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 tetrachloroethylene
to obtain a crude pentafluoroethane containing inpurities, and (2) a step
of bringi wg a380:30 crude pentafl uoroethane into contact wWHdT/IPRY RS and/ or
an oxygen-contai ni ng conpound in the presence of a catalyst. The nethod
for the step (1) is not particularly limted and, for exanple,
tetrachl oroet hyl ene may be quorlnated t hr oug tmo st s 35 gifnan¥drogen
fluoride (HFPEHAHGHREHRE ofSueh & 4%51%%

pent af | uor oetdafigyhd Nidte dzfrﬁfsefﬁ wirdte ryaren Iarmj.vfdﬁ isas d}qnjem—ned in WD
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(HFQ), are BiUUGH™H SEHR ‘g[bcf RFGeir K/ o€ a%saot%g{asgc- J(L:ivgn aélanl ng
conpound in tdes QJTESBTIGEB: of taenq'zma‘al*qzsie |eriLede:ecgalso pltﬁibé:cat‘l(&)gt(énperat ure

el evated 10 1n0.1 0,000 1R JME/ Y AN INAIAI LOH REAIRONL A NELY ags an

inpurity is oxi di conve or t I ke. For anpl’e, when
di f 1 uor oet harmclcsilZledl and r¢drvgstiest H;ﬂw&%omfalthéd 1|lﬂ$e pehAPaf ?ﬁéﬁ‘@élehane is
oxi di zed wi t R, M 1 b £ SAGHA RN off eiprlesle-r%ﬁfklhyofcr@crf&ié Qi frosdrui @ ()
or (b) is 10 COI’ISI eredto proceed: CHZF2 C2 + 2H- fornula (a)

CF3CH3 + 202 perzt@&lupwfffmwsfa %H)dwﬁfb %fh VAL Gh FHBdUR i s oo

and as a by- jugeid ntédF kbyS tnf@di&a_d)wﬁ:@ Thermaorgpound srhi (@) iiss converted to
Cc2 by hi s re%%%# (%qﬁ%udes f | uoronet hane, difl uoronethane, fluoro-
et hanel 1 1- fith PIPCESf | uor oet hane, 1,1,1- trifl uoroethane,

1,1, 2- tr|fI uor oet hane, andot he toker Jdur the case of USdgilae praoducti on or
purlflcatlon met hod 20 contalnlng a hydrogenol ysis step, the

pentafluoroethaneCEu§H3L+y2@pﬁ?aﬁﬂ@2ﬁhéﬁﬁ?conpounds|ﬁpnm4kﬂam3hnnunt of
approxi mat el y thouysands of vol m_ Thes

obt ai n hi gh-purit eer{?aalfrf SHSE . p’ioﬁ%gp%s; Iodéu?gt%ll ogg%ﬁ Oggggeg?ved te
pent af | uor oetgaobiaf, HF is produced.

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

20 containing a hydrogenolysis step, the pentafluoroethane
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 production process of pentafluoroethane of

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

30 hydrofluorocarbons 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
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of these ne%als nﬁ §t8 éQ@afﬁ?fO{ﬁcE@&Ehaﬁéﬂlgg usedopihatelihe

supported ca %fyg? i Rc uni na uorirnated alum na and zeolite. The
catal yst (i)abanhhy &ndpzeelngetrlvalent chrom um oxi de can be prepared,

for exanple, by agdd é“?at%ig amQ§§1§ égﬁgggggggsuehvaieﬁﬂnonla in an
aqueous 10 solution o neta sa reC|ﬁp&ate chr

hydr oxi de, mﬂhhbmgﬁmlP#é@?ngﬁﬂr??n@r?B%r%?ech?tﬁ?é ﬁn|8¥n885%e obt ai ned
chronlun1hyd895b9§seaadbaga& stheath8g shehmabdenmantbclies an eheepuésence

of an inert gas |tro en,. supporte ( ly 15

Corpr 1K ng. pRPLRALAM OFnGAF BT (IRERE UlR PR BFCe Bl SR sanrar Sol o

can be prepangdrokodeexaaphénghbyiltessopyinyiagsshe srecheifdtslr in a

wat er - sol ubl ¢ gggﬁgn hesgﬁga§§e§a ﬁEomHﬁhhﬂgakoiﬁgeac%h@nﬁeatanerSlng a
u

support in PR I"on Sorb necessary el enents tl||ln% %Q of f
t he sol vent andatedgcthg mhddedppsELChPt ARhiBPoBERSCRRGePThaR: 117

tenperature b %g gl 8 ﬁ%krb%eHrEf@ﬁébEﬁpbeﬁbdlﬁﬁtbe%QO¢;1UDmalnly

preferably f to 370C. th

15 comprlslng palladlum, rhodium, ruthenium, rhenium,

platinum and/or gold 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 solution to adsorb necessary elements, distilling

20 of f 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. If 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. If 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

ascri babl wam/sbs@omai n reacti on may increase. The concenthrGariPos01es oxygen
and/ or oxygen-contai ning conpound contdined in the reaction substrate gas
is 30 preferably fromO0.1 to 20 vol % The oxygen may be high- purity oxygen
or air, but a high-purity oxygen is preferred. If the oxygen concentration

i s | ess tharfTCENEIA D40 IRXCRRITrE] ofP 4 s FHATOUST S 4EXt eases due to
i nsuffici engrfedyy ged FRESSSAIJed@ipddier i@actéant i85 ¢hough this varies
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reactiqQn proceeds 1o .c éza oo oSl t i eagt X g@roefﬁane
st 58 3, SEOPOSI | PH.L C3E1 )00 OF1uPESE B

whi ch i’s t hé® e r° e reactron s rate gas, and this is not
preferred i nnndevasesnf pRodnphds | of yiiecoxrger heonbasnRY pePRPERSr oet hane

I ncreases. Exanpl €5, 0fhd Nes OX Y080 CONt ] D 5o OiDRAYRIde WS, Cattbsuysed
i ncl ude nitrogen nonoxide (NO, nitrous oxide gg 0), nltkg en di oxi de

(NO2) and ozvfidg 08Y.0)Th@ iFrewsdt i8R 356 89201 2PEnPEPPGo hane of the

10 present inventtRa sdabetr Do fOF sk sineler péfiea Aboyeeetipste | bdtheact i on
condi ti ons, however, if t

he reaction roduct .contaji.n - products not
ascri Bdbl e tRFEHT nHRFETELRE | OAY %%C%£5§°ﬁ§%?o??%%?ogggﬁggg?ganq aci d
cont ent s sucde@sSr Hhed ot et t 1 banc predt af dbnoy cevhever , ahf the GRaghdcAci d
contents are :P&ﬁ;‘éc? agc')éﬁf—_é;‘gﬁ@vc?g- I{{F—g | L QULRAL S, JY; 108, T LTRY §bhe T OT
od~ 0 h t

exanpl e, byl% rTngiHg reacti1on product into contact with a
purifyi ng agemtn oreachitvhpdsedhbas niyydyof heoreaerPens  pABAURELfnt o cont act

with water, an, alkalisgdneQusyR0 SEhE PRaR pbRtakikBrodBBagas &nam which
the aC1I Sd ¢ OCI? Ct) ° rzatnsd aarceidr ecrcraonvteedntlsS aQ:ree fperrequeJ ]_}’ abdleyh yrdern%\?ed gustng a
2

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 aqueous

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 pentafluoroethane 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.

Tn 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

| n anot hewoersimeai4oent , t he present invention provides a PCIEPI3 01708
produci ng pent af | uor oet hane, conpri sing%ringi ng a crude pentafl uor oet hane
into contact with oxygen and/or an oxygen-contai ning conpound at 150 to

400C in the presence of a, catalyst i.nly 30, conprisin i;val ent chrom um
oxi de, and tﬁéﬁugeﬁapéﬁﬁﬁéngiﬁﬁuPP%Egng ’dFEPgEBinSH%h%hléﬁfll anot her
embodi nent, thenpuRseplakhvent bad gpidyi ded ahpnosessrigrngroduci ng

pent af | uor oet hane, ., ,conprisi.ng.bringing a crude pentafl uoroethane into 35
cont act mﬁthlg?yﬁéﬁlﬁﬁgggraéﬁ%83§8£%986ntaining conpound at 150 to 400C in

the presence of aThappethed CatrabystfigaiaPy eswpii $hEgrEACIeR%t 16ne net al
sel ect ed fr0ﬁbgh§a¥€h9§gg§9§43iﬁ@I@&PQééOQK%BPuri¥Qcag&@mpc@@n&bst|ng of
pal | adium rhodi otm Ttuthenium _rhenium_ platinum and %Plg; and the
separating beplprneds by CONBenlyatiFer. dFRs LR eRod Y or "HiT FEERECSn St t er
the reactionighg 39509t 182K bhCHILRNLY,| EBkt esaapdet, hehpurfidliloatingn can be
performed by commonly used distillation. Wth respect to the distillation
met hod, for BRERPFeMa¥h&Sf §FFGwi ng nethod may be used. After the crude
pent af | uor oet hane aifg egoRhactedide bentillovygetrhand/ ds @endagged edithai ni ng

conpound at 150 to 4Q0C in _a reactor resul ti IS 1ist reduced into

a dist?&lati8ﬁyﬁ8ﬁerg$ﬁ§ FHnSFY8F8s§8P§Q§Fl?%éC%ﬁﬁgF%?fﬁfion tower is

preferably froorat inspheriactopresder cesul2inBa gast ishd ntHesuCseddth® is

less than 15 alrRspigLiG R 35Kne, @nbaGhhidhy pRlbdseduces pressure  system
ssary, whereas

i s di sadvant ageousTy nece _ It~ exceeds 2 MPg, a facility of
hi gh pressur disysilémtiion rewedsdsy paederhbdyi S5t FRNSEIC For exanpi e,
in the case W@%%%u&@et%bQV@E%QSC@be%eCQhMQﬁipkdﬁﬁﬁﬁé(ﬂkiHESs than

15 atmospheric pressure, a facility of reduced pressure
system is 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 pentafluoroethane

35 having a purity of 99.95 vol% or more can be analyzed by
gas chromatography (GC) using TCD method or FID method,

or gas chromatography-mass Speéctrometry (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 wo ®wseagted fromthe bottom of the distillatiorrdTameso272¢ this
time, the conponents extracted from#+heltep and bottom sonmeti nes 25

cont ai n pentafl uoroethane which is the objective conponent. If this is so,
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and purified to Ussowaf the gromafiusicadiidfe Ok eheE dHponent

separ at ed hghﬁo Qi{{ a8l ade diy ghesdodustdonied &fe described
pent af | uor o ane, e conponent nmay be returned to the reaction step and

re- used. Bykgﬂ%ﬁvpurlflcatlon pent af | uor oet hane having a higher purity
can be obtained. e Komanirody i;smwaiﬂ]hﬁsroe:tmaraé neh | lse 58929 0dS ppm or
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usi ng o or FID method, or
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- 11 Uses of HE&{@PQ@@H uo r?&ti‘lgélg oht ainedsdy dhes pspdustéptaprotess of

t he present ThventTon are’ descr] bel ow. The hl% 1gurlt
pent af | uor oetiwe® Tafr brerarts aehich PERIHRERL BPDT L ERFET offPF | uor onet hane

(CHF2CL) whi Gin &S0 £ CbF Gt 4 ks .0k WK kemg fluid for |ow tenperature
refrigerators, and al so can, be used as raM/pﬁ f a% m xed
refrigérant sde@P%t%%%%fp%%B%ﬂhﬁ?ﬁ% B3PS/ tht ot 68T | uor omet hane, such

as 10 difl U%@@P&Pﬁm@f@@m@zﬁé L @ed hened ol 2re { penhh F Lupveehhnrge and

dlfluoronethane/pent | uor oet hane. Furt hi0BaPHERLY
pentafluoroethaneF%ﬁh e5%°ﬂ§9d€% Qgigyné?%%?g u?oret he prgaﬁctlon of

hi gh-purity Hﬂ@x@éédloageahahertmwm@mmay fon the REoRREEESE ©f produci ng

nexafl uor octhape B 2.6 eACkLPhu8locPEMA! | LpaPELbaneray| hia Ehuor i ne gas
(F2), mhen hlg% ur| penta ?uoroet hane is used a star% ng n@terlal
process of producing hexafluoroethane by a reac

pentafluoroethane with a fluorine gas (F,), when high-
purity pentafluoroethane is used as a starting material,
production of impurities which are difficult to separate
from hexafluoroethane 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 pentafluoroethane, (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 pentafluoroethane used in the step (2) is
preferably obtained through a further step of being
contacted with hydrogen.

The high-purity pentafluorocethane or a mixed gas

35 thereof, with an inert gas such as He, N, and Ar, HCL,
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

fl uori nat wano3rosesabi on condi ti ons can be enlarged, the reaxtnims/ecHans be
stably controlled and the purificatienl@tep can be sinplified.
Accordingly, the present invention provides a process for producing
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of reacting thénpent Briahr BetRand %?%?aeﬂs%%gtﬂrggghx?%gogfe% (2) with a
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preferably obtai ned t

ough a further ste . bein ntagk kB
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with an iner¢ogasisuny abeHeend2fandraeth#is2, cap2beHesee BRedRi ke, can be
used as an etching gas_.in b i neesssnahepeadubieng a
seniconducto?gﬁkfggl%@6549@€%H§§§B%?g2§%gﬁg-??gggggvlce. in ?hg rocess of
produci ng a penfoomddctoderdeerieusudhy a8tafingl CORAFEFORFdSHA ogaanic EL
device, a thiDn LBLRknI bl fi606AEdeUsEBRiAGCVD MBthod, (3 sputteri ng

nmet hod or apor deposition nethod,and.,a 5 circuit pattern,i by
et chi ng) where a BReBr§ES tcoRVEPALAY fﬁegﬁﬁﬁfégﬁgoESe?%gﬁgegaﬁgﬁgggsed as

an etching gasowJhBogbeBENgLUsI pgepentat huenbébhane can Bémipedf sened
under various, dr etchigg condi tions such as plasma etching and m crowave
etching. 10 FHhESHr BEBRPFAvention is described in greater detail bel ow,
however, the preseatv MatemtbdnExsmpde bEnPeagatducrresdafRanpl es. Raw

Material Exampl e gf.PeRtabluatactBapeandehyacaarogiikade ardehydr ogen
uoride were 15 introduced into a first reactor fllL%%'g %gt%lc%%a%%§t to
15 introduced into a first reactor filled wi vy

produce a gas mainly comprising 1,1,1-trifluoro-2,2-
dichloroethane and l,l,1,2—tetrafluoro—z-chloroethane
which are intermediates. This gas was introduced
together with HF into a second reactor to produce

20 pentafluoroethane. The produced pentafluoroethane was
distilled to obtain pentafluoroethane containing 0.5% of
chloropentafluoroethane as an impurity.

This pentafluoroethane was reacted with hydrogen in

the presence of a commercially available hydrogenation

25 catalyst (reaction pressure: 0.35 MPa, reactor
temperature: 280°C, Hz/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 pentafluoroethane 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 ntroducedamgstdaer with HF into a second reactor to produa/®03/02728

pent af | uor oet hane. The produced pent afd udr eet hane was distilled to obtain
pent af | uor oet hane contai ning 0.5% of chl oropent af | uor oet hane as an
inpurity. This pentafluoroethane was reacted with hydrogen in the presence
of a commercially avail abl e hydrogenaEﬂB%——éS catal yst (reaction pressure:
0.35 MPa, reactor tenJer@bﬁb%neﬁng HE IR [uasloef Hane nol ar

rati o=5). The acid col romiye,. 7riesulting ni xed gas by a
known net hod and the E?Hﬂ#%lwab pua&fied by (dicgfgg ration, |as a result, a

distillate 30 mainly 23 Hying pert iuoroethﬁngumps obtarfed. This
distillate was ana|yZJEF{ﬁ{gdb chrom ograpny(ﬁqg;gpund 0 |be a m xed gas
havi ng the conpositi01bﬁ§umm T tabte T WO Q37549 PCT7JP03/ 02728 - 13
Tabl e 1 Conponent a 2 ¥4E<CH\CF G 0. 0005
CF CH F 0.0201 C% gﬁ SﬁigglEkéHEEé 80 %akgﬁgggcéggﬁéEéé Ig of C% al yst
(Catal yst 1) Chrofhuamabir aisrasRaRparRYEraas HessGiesdli FrdmérPeW &td ni xed
with 28 wt-0Qn40h;2gHeQusnaneoRia wai IaQuébuér am@unaat erhdlieaistt ia rdlgom um
hydr oxi de slurry. This was sep arag g % filt atlon o%ou gly washed with
wat er and tﬁ@nOBFPéH &t CLZOBIUFNBYEEPEHEYS HﬁﬁyWas Ot &P®zed, i xed
with graphltgepadaﬁealeylzedtbytaohabkhbraubdﬂggwammaﬂ|matHTW@t@ﬁt@mﬁbd
pell et was baked gt Dodcto Badr abtcgiﬁeHZﬂn@e%tguq%@i@eQat alyst 1
i %Png f?lvalen

mainly conp rom um OX
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
mmd 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
supported 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 nmm- spherical alum na support was dipped in the
resul ti ngwibo3@sdubi on and adsorbed the plati num salt. Therrafires/p27ehe
solvent was distilled off at a tenperatdre-of 100C and the residue was
baked in an air at 300C and then hydrogen-reduced at 350C. The percentage
of platinum supported in the obtained Platinum Catal % 20
Example 1 A @a@afysfsoma%awgt P?aslteiééoﬁ??tmgefWFFeSgrSL%eSE\Agl Hgg‘%gl

600- made reaghgliRgvhng @ﬁrwm@a Byagesei 1vdtioni ncithandaa béngrhtbe 1 m
and kept at a tenperature of i ass L
Subsequentlypu6k§§§ﬁt28nmﬁéssBBBEV@@ %Y 8??0 ?8 SgoggggggN ?3 f°§“§as
having the genmpesht yas Bhowngi nh&abbepésiasosuppbived iat Tabfleow: rate of
38.0 NL/hr, the supply of nitrogen ga hen stopped and the reaction
was statted. After 2 hours, the outlgﬁg%sifromthe react or was washed

wi th an aqueous 30 pof asSiompomedrtexi de Comcgmitarattieon difRdss t He aci d content,
then contacted with MEegimr Sieves BA (prod?2e86by Union |Showa K. K. ) and
dried. The resulting dcFetFgds WO 03/p80549 POT/AFDE/ 02728 |- 14 mainly
conpri sing pentafl uor peFhamg was col |l ected under0lZfooling and purified by
distillation. The gas|aFte#, the purificationOwl®halyzed by gas

chr omat ogr aphy and fougdr.to be a gas| havi ng the @bhposition shown in Table
2. 5 Table 2 Corrpastampseoancentratl on [vol9% .CF3CHF2 99.9665 CF CF O
0.0004 C- CH F O Peg%%fguoggegﬁa%eo%gé ob@gﬁﬁeg Q@O%héE@@ﬁ@ @pération

Pent af | uor oet hane™was 0 he sane operation as in Exanple 1
except for usisngnCakahpie 2. exﬁ@p@a§or using Catalyst 2. The

after the purification was analyzed and found to have the

10 composition shown in Table 3.
Table 3
Components Concentration [vol%]
CF,CHF, 99.9840
CF,CF,Cl 0.0004
CF,CH,F 0.0101
CF,CH, 0.0054
CHF, 0.0001
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, HF was passed through the above-described
two gas inlets at a total flow rate of 50 NL/hr and the
mixed gas mainly comprising pentafluoroethane obtained in
Example 1 was introduced through one gas inlet at a flow
rate of 3.5 NL/hr. Also, a fluorine gas was introduced

25 through another gas inlet at a flow rate of 3.85 NL/hr,
thereby performing a reaction. After 3 hours, the outlet
gas from the reactor was contacted with an agqueous

potassium hydroxide solution and an aqueous potassium



after the purification was anal yzed and found to have the 10 conposition
shown in Table 3. Table 3 Conponents Concentration [vol% CF CHF 99. 9840
CF CF Cl wodm0s4CF CH F 0.0101 CF CH 0.0054 CHF3 0. 000c1Epasqui7es 3 A
nitrogen gas was supplied to a nickel -md@e-reactor having an inner
diameter of 1 inch and a length of 50 cm 15 (enpl oyi ng a heating system

using an electric heater; the reactor had been subje gf t0,a passivation
treat ment witodidé | sekhEoRaE0 alfeI&OY%n%%r%ﬁ%r%nﬁa #PolRR 9t gas

inlets at a %?é?é%ﬂé’i“’ "ene Ghs 3Pa Mé bt adEed hei Ll e@ca@hyamatkﬁ@t at a

tenperature 0 Subsequent |y, HF was ed t hrough

above- descrl@@@ntt%bdgﬁge¥%¢%t%r%? a@?%t%?ef¢£%$$a?%s of 280" RE?%Ct%nd t he

m xed gas ”Bhﬂiié(rC@gBIiﬁd;nQn@eﬂﬁ@ﬁllp@f@fﬁiéldinlﬁ!yo@iatnbﬂatmonExa’ﬁbeegéswas

i nt roduced throu h one et at f 5Nk / So,
fluorine gas2has |B??08g5%ﬁl§%tfﬂ?o“aﬁ %%m%%zé?ég% tﬁ? T&lg H%tPQI%\Jg)W rate of
3.85 NL/ hr, théeFBbmeEhédrandgtherEGEtmgth¢ﬁ@érg@Sh@hF@maFﬁéréaPYet gas
fromthe reactor S.GO t t aggsiyiMi hydapxede.

sol ution and® 58 Bqueggsﬁégﬁégg?égnm ﬁ%B?%%%%ﬁ% %%%JPOB/ 02728 - 15 i odide
solution to remove HF and unreacted fL@Biend gas. Thereafter, the gas was
contacted with a dehydrafcpgonggell anédneneatdoned vl t he dried gas was
col lected under cool iFg _@gIdtiTen purlrleé“@yg@@$klllat|on The gas 5 after
the purification was ﬁu yZed L)y the |TCD maphadvoll pnfI D Mgt hod and t he
ECD net hod of gas chr cﬁglgipny and the g NSyt ih  The jresults are
shown in Table 4. Ta;g G 0TTPOTTETTT S| CONCER, EAIAN dptol %

SF, <0.4 vol ppm
As is apparent from the analysis results shown in
10 Table 4, the hexafluoroethane 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 pentafluoroethane
15 can be obtained. The pentafluoroethane 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.



CF CF >99.9998% CF4 <0.4 vol ppm CF CF d <0.1 vol pm CF CHF <0.5 vol p
pm SF <0.4 vol ppmAs is apparent fromthe analysis results shown in 10
Tabl e 4, weoslsasabl uor oet hane cont ai ned al nost no ot her ipquuPos/iEss and a
hi gh-purity hexafl uoroet hane was obtailted: As described in the foregoing
pages, in accordance wth the present invention, high-purity

pent af | uor oet hane 15 can be obtai ned. The pent afl uor oet hane obt ai ned by
the present invention can be used as @AE tenperature refrigerant, an

etching gas or a;starhi pgoRBLEr kgl EQBduEhﬁ ppedustilanrokthiagh-purity
hexaf | uor oet hane. WD 037080549 PCT/JP03/02728 - 16 CLAIMS 1. A process

for produci fgNpEAsaRPuEhEeERARBVINGoRBPPSI ng the fol lowing steps: (1) a
step of fluorinating qzraghgQé@ebHyEeneriﬁatdngbtakmaahdpmmythylene

pent af | uor oet hane, ,an 2) a step_qf bringing _said.rude pentafluoroethane
i nto cont acttwPPhadRyge réﬁ&/Banﬁ%18?§§§%bggﬁfaF§an conpound in the

presence of a catal yst(2)2. aTk¢epr ofedbs iagichaismid CFUS®ai m 1, wherein the
10 crude pent gl uraetRane usqd o e SR ikR) diyq@ht Aidapbe tdif ough a_
further steﬁ 8fabe|ng contactéd w th hydrogen. 3. "The process as cl.ained in
claim1l or Dxygeersiontatind nde sEEPAGCe 1itn thRe PSESETCH QQ;%rQﬁﬁ%E%FEb 400C
4. The process a§.clah®%d§ﬂgc%@g @@ecqbﬂmga!gh blammtgggﬁheMEjmﬂthehe
Ghr o Gim oxicdE45 PeTHTa F0EE8S S ol AT bd TNy oo P i SR A 5
wher ei n t he GatRlgrsts ifhra U RAHER b £ atslngs comiadhed ooy insidrpgani eas
one metal selected 11 ofd e AP 20 AN 10 Al el Al ) o
the temperature in the step (2) is from 150 to 400°C.
4. The process as claimed in any one of claims 1
15 to 3, wherein the catalyst is a supported or bulk
catalyst mainly comprising trivalent chromium oxide.
5. The process as claimed in any one of claims 1
to 3, wherein the catalyst is a supported catalyst mainly
comprising at least one metal selected from the group
20 consisting of palladium, rhodium, ruthenium, rhenium,
platinum and gold.
6. The process as claimed in claim 4 or 5, wherein
the support for use in the supported catalyst is alumina,
fluorinated alumina or zeolite.
25 7. The process as claimed in any one of claims 1
to 6, wherein said crude pentafluoroethane comprises at
least one compound selected from the group consisting of
fluoromethane, difluoromethane, fluoroethane, 1,1-
difluoroethane, 1,2-difluoroethane, 1,1,1-trifluoroethane
30 and 1,1,2-trifluoroethane as impurities.
8. The process as claimed in any one of claims 1
to 7, wherein the total amount of impurities contained in
said crude pentafluoroethane is 2 vol% or less.
9. A process for producing pentafluoroethane,
35 comprising bringing a crude pentafluoroethane into
contact with oxygen and/or an oxygen-containing compound
at 150 to 400°C in the presence of a catalyst mainly



pl ati num and gold. 6. The process as clained in claim4 or 5, wherein the
support for use in the supported catalyst is alumna, fluorinated alum na
or zeolitwo @H8¥49 The process as clainmed in any one of cl aamaIra3/1es 6,
wherein said crude pentafl uoroethane eodprises at | east one conpound
selected fromthe group consisting of fluoronethane, difluoronethane,
fluoroethane, 1,1 difluoroethane, 1,2-difl uoroethan 1,1,1- trlfguoroethane
30 and 1, 1, 2comptisiondet havel ot | AT YR OX e THRNPr e’ sSQRAEF & HE i n

any one of C%@¢@§1€1e§0b§ awhereid-ide, total anmount of inpurities contained
in said cru

pent af | uor oet hane_i s %or |les s for
produci ng pent af | Ldr oed hareces st %5h%??g?%ﬁn%r?%@?ﬁ%ﬁuorogéggﬁé
pent-afl uor oeg @lgﬂﬁ@ b €D BiSd MAéhu@aygemtaﬁﬁm@moehhanggent@onta|n|ng
compound at 15 Pp0C in the ence o t I Q§é080549
PCT/ JP@3/ 027%%“&0*’17“*&%%%‘}’%??19@?‘?? Yal %ﬁt‘gx i %Mgéul gﬁ‘h& 2
separating aﬁpUBOttes4©Q di sni thatpoasence ¢ip@o%@§§0¥6?dp9686éyﬁ§

pent af | uor oet gabr g sdg1 peat aktuar eebhasaei nto 5
contact with" %gﬂf ﬁ?£é§h§ a@ i%%égoﬁﬁifﬁ.n npoun at 150 to 400C in

t he presenceqnbua QG@@b$tedgcgfaP?%ladhﬁmnl?h%%hbwrsFﬁﬁgﬁPlPQast one net al

sel ect ed fro%éﬂ?umgrﬁk@tﬁﬁﬁ'ﬁ' §ﬁango@a pahhaghem sepadattmgr ut heni um
rhenium platinumand g hen separating 10 inpurities by

dlstlNﬂhtlonlmR&rl#h%SpP8c€§§t5§iéFé?ﬂed inclaim9 or 10, wherein said
crude pentafluoroenhanEhéoppbcses at tekasmedt inftleivefhanells i mpurities.

12 The Proctss.ascLalibdiloau,008,0b:6Loh IR ScoBrlgedlarrhienskn the

concent rat i of"6F <R §%ﬁ en- confal ni ng conpound is fromO0.1 to
20 vol % 13. tAlpénbabéubaoethanemhaVﬂhgea total inpurity anount of 500 vol

ppmor less, whichyis ghLa,pedeBY hBeclaimed in any one of claims 9

15 to 11, wherein the concentration of oxygen and/or oxygen-
containing compound is from 0.1 to 20 vol%.

13. A pentafluoroethane having a total impurity
amount of 500 vol ppm or less, which is obtained by the
process claimed in any one of claims 1 to 12.

20 14. The pentafluorcethane as claimed in claim 13,
wherein the content of trifluoroethane contained as an
impurity is 100 vol ppm or less.

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

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

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

(3) a step of reacting the pentafluoroethane
obtained through the step (2) with a fluorine gas to

35 obtain hexafluoroethane.

17. The process as claimed in claim 16, wherein

said crude pentafluoroethane used in the step (2) is



process clainmed in any one of clains 1 to 12. 20 14. The pentafl uoroet hane
as claimed in claim 13, wherein the content of trifluoroethane contained
as an i mparostogod4s 100 vol ppmor |ess. 15. A refrigerant roanppos/ei7eg) t he
pent af | uoroethane clainmed in claim13 d8 4. 25 16. A process for
produci ng hexaf | uoroet hane, conprising the follow ng steps: (1) a step of
fluorinating tetrachl oroethylene to obtain a_crude pentafl oroetg ne, (2)
a step of brPR§rABSSaFBrerd easéuEEHFEfFE%PO%FhéﬁéngnF8ngSH¥§8tw&nﬁh oxygen
and/ or an oxygeBgéaNtai ning conpound in the presence of a catalyst to

obt ai n pentafl uoroethane, and (3) a step of reacting the pentafl uoroethane
obt ai ned through the step (2) with a fluorine gas to 35 obtain
hexaf | uor oet hane. 17. The process as clainmed in claim16, wherein said
crude pentafl uoroethane used in the step (2) is WO 03/080549 PCT/JP03/ 02728
- 18 obtained through a further step of being contacted with hydrogen.



