ent af | uor oet hane, Process for ProducincL the Sane, and Use Thereof 5
oss-Reference to Related Application This application is an application
filed under 35 U S ai mng benefit pursuant to 35 U S. C
119(e) (1) of the f“ﬂMWNWWﬂﬂMMM} the Provisional 10 Applicati 8RD603aBD4, 267
filed July 9, 2002, pugsyapt to 35 U. S . C C. 1#1(b). Technical Field The
present invention relates to a purlflcatlon process, a production process
and uses of 15 pentafluoroethane. Backgy qpérb Pent af | uor oet hane

(CF3CHFZ) is used, as exanples, as a Iom1tenperapure refrigerant or an
etching gas and is also used as a starting material for the production of

20 hexaf | uoroet hane Krdde¥eF3or pPuF9Eyih ﬁé&@éﬁdd}fbé{fhal%nt @fr wggget hane,
the follow ng methods have, e_etofore een S._exa a net hod
of fluorinating tetrachl ordethyts CEeP? orSQ ‘115“ae t her eof

wi th hydroggn fluoride (see, Japanese Unexami ned Patent Publication No.

8-268932 (JP-A-8-268982)3s_ ﬁ@ae@e.geat fnc%da%}avcegu%aga@y@% drogenat i ng

chl or opent af | uor oet hane, é see, Japanes 0 No. 2540409),
and (3) a nethod of r&Bt mplal%wq Aé gasaﬁpﬂ-hcatm ofjeyedt gmdamidsg

?5 Eylo\egeséggz) ; Jupaneses Lm?m)mcmmrgerbbnegbtl §@it”)$@él?]ﬁ\|0to 13§&9d%4 Css

- A et hanes uc ese et hods
contai n varj ous |£Eg erigcgﬂgﬁlaéﬂﬁlgﬁogﬁ%8r8 %%ﬁér Hal

chl or of | uot®bcar bdRBLECFG ON tﬁﬂi’r3c9c,4hl2@r7offlltledodalbo915 zmp)pmant to 35
hydr of | uor ocar bogpss.c. glll(ﬁij In order to obtain high-purity

pent af | uor oet hane, th S8 | qﬁgult s, must be renobved as nuch as possi bl e.

Anong. these inpurities; i fication methods have 5 been proposed
to renove chlorofluorThﬁunnﬁaﬁnnoununhylborralaeésnﬁqydﬂgﬁrqﬁﬂddﬁiobut al so

for preventing tBﬁbé@%&‘ﬂd(ﬁkdﬁthH%nO§988e£§y§ﬁd éggéarqpentafluoroethane I's
a conpoun E)hawn 0. %ﬁ%ﬁﬁ%&nt close to that of pentafl uoroethane and
difficult to sepg?%f% iﬁp €y 10 distillation, however, for exanple,

the follow ng purifi cesckyromidchads nay be used therefor (1) a nmet hod by
extractive distillatig , t tional pllcatlo Donesti c
Publ i cati on No. 9-5086 éz}gc(a?ﬁl%oﬁ%g%gggézéé):? C%rfg?(lzj %s?f@p ed‘famlp &Gei AY and
hydr ogenat i ng ch?o%?ﬂmﬁﬁmﬁ3ﬁﬂﬁﬁéétﬁaﬁélesé@ntmeaﬂesﬁﬁwhewamﬁﬁednaaient
Publication No. #8SOMHEL bPaAs8a20@i89lhdterial for the production of

20 hexafluoroethane (CF,CF,).
For the production of pentafluoroethane, the
following methods have heretofore been known, as
examples,

(1) a method of fluorinating tetrachloroethylene
25 (CCl,=CCl,) or a fluoride thereof with hydrogen fluoride
(see, Japanese Unexamined Patent Publication No. 8-268932
(JP-A-8-268932)),
(2) a method of reducing and hydrogenating
chloropentafluorcethane (CF,CClF,) (see, Japanese Patent
30 No. 2540409), and
(3) a method of reacting a fluorine gas with a
halogen-containing ethylene (see, Japanese Unexamined
Patent Publication No. 1-38034 (JP-A-1-38034)).
The pentafluoroethanes produced by these methods
35 contain various impurities such as hydrochlorocarbons
(HCC), chlorofluorocarbons (CFC),
hydrochlorofluorocarbons (HCFC) and hydrofluorocarbons

U
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Rydrogen fluoride (HF) (see, 20 Japanese Unexam ned Patent Publication No.
AQ01- 48816 (JP- A-2001-48816)), and (4) a nethod of renoving

hl or opent af | uor oet hane after adsorbing it by using an adsorbent (see,
iapanese Unexam ned Patent Publication No. 6-92879 (JP-A-6 25 92879)).

¢hl or onet hane (CH3Cl), which is one of hydroghl orocarbons, forns an
azeotropic mxture or azeotrope-like m xture with pentafl uoroethane and
this conmpound is very difficult to separate fromthe 30 pentafl uoroet hane.
Furthernore, difld@met hane (CHzF2) and 1,1, 1-trifl uoroet hane (CF3CH3),
whi ch are hydrof | uorogar beasr C n.azeot.ropi c mxture or

azeot rope- | i ke nkﬁggre.mﬁth,ﬁeﬁ§a§?{é§¢23 BiPURLGY REaEat bippemtkana.e very
difficult to sepg;na & fVBHT t hkeSonysinthe Inemovetihanemudh 49T pédei s hod of
purifying and thémeby theseiirpufiidd, rising. f hese
di fficult-t®-sepgeaheprops %j Q%drochlo?%%ggggngﬁ%gghéﬁ?bﬁ?dH?HE&ﬁb@ﬁgﬁ f or
exanple, a purification ?re% od Dy FaViea chilpECi serocarbams anst @nly for
purification net AbE2SPLIRE I Purtisye burpulbi sy eré\b@n@lq?q?rtg.“ on using an
activat ed car bondepkekieWo s ﬁ%\@e\b‘%'bnélhg?rpur%ﬁ cation nethod b
extractive distiglé%ﬁéﬁnﬂfgka,problenyt_ a prirTH RSP wgreeshese is
facilities such as distl V0%t BwBPiaiBg npeBs arosanct d hdla@quicpment cost
rises highly. ARPtaflaignasithiacat had aethosy by M%egadﬁ%ft %g,“ Uai- ng_an

acti vat ed l0ar bord LdHI0ta oAV f6yavd0 sgf ficient. effect. D sclO5HrBELS

I nvention Under these ci.r.cuimstances, ’ah”bbf P& the Feddewingnvention is
to provide an i fdfstriCAHPRaBobRPdgebay Prniddd atiegr Fp-ecess to obtain

hi gh-purity 15 pent af(lljor aetnbeRed Wy Cdi Galk u as,a low tenperature
refrigerant or amiehicng,gas, . Another ob,é%?éo?ggﬁéibﬁgégﬂt(?ﬂ%ention is
to provide a prodiction process AP udRPHrcasdanaPpues bit hauel i st iy esul t
of extensive ini'&st PgaPPbAs t&P-shtesade2el],above- described probl ems, the
present ih¥entors haye)fosnget jects_of the present invention can
be attained by Hﬁngoﬁéﬁ’{ og_less}n\%’\%nec%{;erceg{gll énﬁeﬁf’afli‘h‘g?%‘é?%?ﬂé‘%ont ai ni ng at

| east one conpound_setec & ?QQﬂﬁ?qﬁ939H§GB,céns&s@émguméxdmikégIp@Q@gQarbons
cont ai ni ng one BapPbénapbomtNem &vﬁ@ﬂ@@hlQb@tAU@£9§@§@pE§ cont ai ni ng one
carbon atom and hydr pgjl ogq,peacrhlggn%fcg%ai Qi ng_one carbon atomis brought

i nto contact Wi%‘tg{‘ f;ldsor.bent, conprisi ﬁ& ﬁgz‘é}b]r‘?ﬁ%’%ﬂfrigloa”@eahenage pore
size of 3 to 6 A and a I ARGuAtNHAEhaky drofer? Al urr ides g rand/ ggea 30

car bonacédus adieparete Hnexagiaedayetage PO R A% 0o 3 é? % {0’ reduce
the content of (cmmmwa%s%@?ai Qe& as an inpurity in R8s BBLe

pent af | uor oet hane. The present ‘i iventi on has been acconpli shed based on
this finding. Iazfe priédent MRGBALI 0f Pemwites chlotobbneakl B BELLESS, a 35
producti on procddderardsosbingf ipewpy ajd ribed in the tollow ng
[1] to [13). [%e&aﬁ{iﬁggsﬁég’%t el?ﬁ{vi%gggg %gltn[&ggﬁﬁgrgggt h5R8, Japanese
conprisi gg bri ggl ng crude pent af i tor Aot NoonbaPABAY 40P+mast one
conpound”Sel ec &7PPdm t he group consi sting of hydrofl uorocarbons
cont ai ni ng one car bohlatomethymy fl carbons cantai ni ng one carbon
atom and 5 hydnoghl,ap 9SaL0oNS comag?z@ ‘gﬁr)lfe&éalrsm?ﬁ)eat"&m into contact with
an adsorbent cohprising a zeolli’e ¥PFSngnanzaetrepic puixtwiemof 3 to 6 A
and a silical aPGRPAEAPSTLike @fi)ﬁ:.tﬁeowiltﬂspeﬁﬂélfMoﬁo&ﬂ[}ﬁ@%fdo% ;adsor bent
having an averageppoi® 54 282:8f 3214018 @b to_reduce the content 8f

. separate from the
pentafluoroethane. Furthermore, difluoromethane (CH,F,)
2

and 1,1,1-trifluoroethane (CF4,CH,;), which are
hydrofluorocarbons, each form an azeotropic mixture or
azeotrope-like mixture with pentafluoroethane and these

compounds are very difficult to separate from the
35 pentafluoroethane.

| és for the method of purifying and thereby removing
lmpurities comprising these difficult-to-separate



[P] The process as described in [1] above, wherein the hydrofluorocarbon
clont ai ni ng one carbon atomis selected fromthe group consisting of
f4 uor onet hane, 15 difl uoronethane and trifluoromethane. [3] The process as
described in [1] above, wherein the hydrochl orofl uarocarbon containing one
carbon atomis chlorodifluoronmethane. [4] Tha process as described in [1]
above, wherein 20 the hydrochl orocarbon containing one carbon atomis
selected fromthe _grou onsi sting of chl oronethane, dichloronethane and
hYEFORRL

trichl or omret hane. OLP AR O dyEriofdgor acarbonse BHOX [e.l_>}antpie[,4]a
aboveztmhere;R thpurmfatatbmmemﬁthﬁdtHyeeﬁ@%ﬁ@@ﬂ??251§9ﬂiﬁé9ﬁﬂa%ﬁh

inmpurity in the c vol t_ or e process
as described in a gggﬁg‘?%ﬁ?‘f‘li%‘{t% ESWQVlMeFE?ﬁeH'FéP‘&HHEES by the

ent af | uor oet haneaii§°§lab{@fhtu$mg) acbmvamtihcahbomd&ﬁé blerrrBwru.ndarow%ver

p

pressure of sl NPatﬁ@ Quriﬁﬁéatﬁéﬁ ﬁg?%oﬁrBﬁe§§F?€%gf&§ré£§% éﬂﬁ& ﬁne of

[1] to [6] above, £e|n he total caont € COo oun 8§ &8s an
impurity in the CPEBB PBATRAY FordeRdAsyi ofr eupRRILI (D fl@)llﬂdilq@muoh kess.

35 [8] The procesdiasitbscidbabvier amg aaeegéa{—:}]axﬁ& t[l?e] aR\henthebELN the

total content of P¥gé£fﬁi§ﬂ} ar gqns cgg |n|ng one. car nggg) contai ned

6 -5 as an inpurity in ‘or (€ Spent St PUBF BT R W%? dedP€o 100 vol

ppmor less, [9] W%Oﬁ?‘b’c%éélsdélgdé@cﬁpbédatﬂdmm anrdt] proviide above,

wher ei n thaOt ot al s@ﬂmﬁgntofef&ebxdr ochl or ocar bons cont ai ni ng one carbon

atom contained as an ri n.the crude pentafluoroethane is reduced
S{ERpeEe B

to 50 vol ppmor |ess. fodBY¥ENEEORescribed in any one of [1] to
[9] above, wherein theUI‘cdaIdd;hpent afiroomeedheae, ian Jdbj@bttalolie@hQYpaeQéx@QeSS

conpri Si ng the folloMignstigp act | st one nenber
sel ected fromthe group coﬁ5|§F|§}£V?d ragk?%ﬁbéfﬁ ﬁgvan ageous

2 2di chloro-1, 1, 12444 Hqﬂﬁﬁ8€tﬁéﬁ€e§ﬁdt2 Q#ﬂ%#&rHBQDfPUZU@WrafIuoroethane
wi th hydro@én fI uweritdef luorobehpneseneeh 1eamfbed JdedOtisnat hep cahgbystuld

obtai n pentaf | uor ng..( ep of_ bringin ent af | uor get hane
obtained in step x‘(}ﬁiﬂ%fr%?o go%fa%% 31:?1&' 'ﬁ%/oq%?g’en%%gtgleg‘ %fjeBFl A5 tee

pent af | uor oet han®PSAeAtNéAVEAtEPRPi 140 ipnayiZe eopraducwibh pxygess a or
an oxygen- contalmsu$<a&wgeuadf1@6r@e§ﬁgﬁécﬁ bri ngi ng pent afl uor oet hane

obtained in step (1) iyt ct drogen and then into contact with
oxygen and/or an oxyge% go% g? %%hﬁﬁ%ﬁY FRYPSEigRrbEeRs torspheriddiong
pentafluor%@than@-°2§-é6ﬁﬁrih¢%gpx¢hﬂ¢mﬁA(nhengrssegs ifit¢nBoss epawf
reacting at |eastfoona REEDEEhseb® f%é%EfJf”Pﬂéh rgEQﬂQ 990§%§£$£K%an be

tetrachloroethylat%al é chloro-1,1,1-trif ro
o2-chloro-1, 1, 1, 26&CPAPF %e??%ﬁﬂa%MHq?q?F&rﬁﬁéﬁefFEB??d@ePFﬁf}Rpﬁﬂﬂ&hﬂm@e 30
of a quorlnatloﬁO@&ﬁahysg a1 binsti romEecabbundost badted (2o S Ryrefup

bri ngi ng pentafl@@hgggbgﬂﬁdgptﬁy&ygkldgfggggbégg EQ%Qaf%Q%&C vué41 h drogen

a step ofd$g|ng|ng oet hane obtained In's it cont ct with
oxygen and/dr an ?@g %Eﬁﬁ HHy qﬂﬁﬁﬁéﬁﬁﬂns3S°6Fabn%m@pDQﬁ dRyhegi agom
pent af | uor oet hanendbhadnech Ior xteegbdnk) cbhtalﬁﬁﬂéasﬁeVééilth@ﬁQ&ﬁﬂsand t hen
into contact wtR-gyygen: A/ Qn @l OoXMgaNagoREal i n rs%)porulnsdinga ad
zeolite having an average pore size of 3 to 6 A and a
silica/aluminum ratio of 2.0 or less and/or a
30 carbonaceous adsorbent having an average pore size of 3.5
to 6 A to reduce the content of the compound contained as
an impurity in the crude pentafluoroethane. The present
invention has been accomplished based on this finding.
The present invention provides a purification process, a
35 production process and uses of pentafluoroethane
described in the following [1] to [13].

[1] A process for purifying pentafluoroethane,



uki ng the process described in any one of [1] to [10] above. [12] A process
r produci ng hexafl uoroethane, 5 conprising reacting a fluorine gas with
pent af | uor oet hane purified by using the process described in any one of [1]
to [10] above. [13] A refrigerant conprising pentafluoroethane purified by
using the process described in any one of [111 10 to [10] above. Best Mode
for Carrying Qut the Invention The preferréd®enbodi nents of the present
invention are described bel ow As described above, for the production of a
15 pent af | uor oet he@rpr ¥simetanplgd nga cFBEHO orinating .
tetrachl oroet hyl enga i ¢ 'clé%r iogg tgheiegfg %ﬁ]a{]iydjrroogee FlEuSongaipiey an
the presence of g f|uorinatiof tafaP§iected ki¥umn . t heh err ougnicahs ek 084 hape i s
produced by this rr?é&,uozocwbnnsfcangmﬁ@ Vot clrs e MolVA=Te Qﬁni fication step
such as distill atﬁmd@lb@bt@ﬁ%gcaiﬂﬂ&&‘{iéi e%.whi chare difficult to
separate frem pen frlo%‘?xr get hane are cont ai Nt Noh@neacarban. atomnpies of
the inmpurity i nC:qg ¢ gé%??ﬁ’é?%‘é%r%@lm ockl eagbbHOREERA! bORS, and 25
hydr ochl or ocar boR€PtAFEowithean i 4dgorBRif0¢ 4 genr educi n .

chl or opent af | uor aetbage bord he; Bl esfegice of gfpggtggfjgsg Fg° Js‘é%l?“"’t‘fﬂé% an
inpurities are sim gaél%t_cont dined - Acd6r &i AghPd mnsbtiien/alunpimind ¥atio
pent af | uor oet hane™t 6° g]“PﬁﬁJrélft%l’,OIt lre sarbbpat &bt 8Sa d}SEbAR t}lea‘;i%noved.

The process for puerédge mpmeniiafd war aekhage,0f the present inventidnfs
characterimed i ntﬁ,@aéo,&% & hent af,l uar oetil aﬁextoﬂ? aﬁp?ﬁﬁ}f@e dthe €ostepheos

conpound sel ected fromthe grofiyadsRei 86i AR rpuyiinofiniaec adaaas 35

cont ai ni ng one cRYHA Biasmetinadeochl or of | uor ocar bons cont ai ni ng one car bon
at om and hydr ochl or ogariboirg,eC LRLng_one carbon atomis brought into

cont a?t W th e (rzl[ga]di rl()ae t%ggrgr%rlgii‘ﬁ%s%“ﬂﬁﬂ ilthe [Hdviabbgven akerepe pore
size of 3 to 6 A and &™) PeEPER TR A URPT et i roi naf oaeocqrrbbgsgtgﬂdagr a

car bonaceous ad$®lssredhdvbmgtha Gr¥es gf‘or%{rs%i?figz%fof 13,5 to 6 A and

t hereby the Contdfi"ftlu%ohgw?hgn&?%}? und. cont ai ned Jas Taf PRPAPEERaRSY t he crude
pent af | uor oet hane is Seduce . e h YUdeMe6ERAPER cont ai ni ng one carbon
atom contai ned as ah i]rrp?]}i‘?tlerﬁ?tﬂw@scrda%rﬁ)Baaaﬁ_hu Weg}g?‘;}%, WY he at

| east one conpotihé beectielofsOrdiue FHALP 2:81:89”‘“ S?i ng of 11 uorométhane,
di f | uor onet hanecgmgr@,giﬂ&&ro%%ane. The hyar othto? oPPediarkambatom is

cont ai ni ng one carbon atom nmay &l or odi f1 uor onet hane. The

hydr ochl or ocarbon coht hi Mty Rywsesar bendaser pay be ; 1888k, one conpound
sel ect ed 30 om t hie g}umd}gr&io%tairgg Of:o?f;_’ chl or onet hane, gjl chel’oP"'gﬁﬁ‘Fhane and
trichl oromet hang,; J. eedcrf.lde pent a Fuor 06T hated Uit £ Avemeibnpurities
is difficult to purity o} E@eagapspiq=q>mimmgoemtdmra>rom@ithsnéaki ng
account of the PiEiqtopeshdngoredstzeciof otdie bent, the presént

i nventors have made [Stjudirgs, o anpl e,, by changi ng the kind of

adsor bent or th[a”ag%%dgti OP go,ﬁg?tg?o%%.é%s“&qe@sdlnt anyt ohgsobeph) ftound t hat
the abov gescri bed T npuri PPESLANtR ttiadc donelep tadgothedcamgon giroved by
contacti t he§&NtApnRHEt pesani itpariagolin thSCQgg[Eng gp g¥era e pore size
of 3 to 6 A andsailsivbigabal pginhumratio (Si/AL rati f of - 2UF Githages. Even
when the silicalal u%ﬂum ratio1s 2.0 or less, if the average pore size of
the zeolite is Isess ant e RIfCesEc aedidegebibedt be &hy esie Ut requei,ng those
inpurities is [35] above, wherein the crude pentafluorcethane is brought

into contact with the adsorbent under a
30 or less.

pressure of 1 MPa

[7] The process as described in any one of [1] to

[6] above, wherein the total content of the compound

co 1 i i i
ntained as an impurity in the crude pentafluoroethane

is reduced to 150 vol ppm or less.

35
[8]) The process as described in any one of [1] to

[7] above, wherein the total content of

h .o
ydrofluorocarbons containing one carbon atom, contained



3’to 6 A if the silica/alumnumratio of the zeolite exceeds 2.0, the

ef fect of reducing the anpbunt of the inpurities is not obtained.
Furthernore, it has been found that the above35 described inpurities can be
sel ectively adsorbed and renpved by contacting these inpurities with a

car bonaceous adsorbent (nolecul ar sieving cagbon) having 11 - 8 an
average pore size of 3.5 to 6 A If the average pore size of the

car bonaceous adsorbent used is | ess than 3.5 or exceeds 6 A, the effect of
reduci ng the i npuff t3ResITRUEGY @it &iheedrufer pexapl eor@ettentd valsededackan
having 5 an average por ersl #pnPforaheul .35 A is generally used and known to
have a strong adsor bi nfbe]gbi#‘iﬁt )E) however, this cannot provide an effect of
reduci ng those inpurities. NfePIRGFESdBS cHEBREL DD 17 @nth®Preaforiadebas
adsorbent may be i&kdbaowd viwhealeliy ehebddbalreyomentsast in 10 conbi nation at
an arbitrary rati LR e .1 hose inpurities contained, as _ an
impurity in the c}%uddr-eg%elnt af_|al§%%§§t %ﬂgglutéﬂb? S &tRPOP RSOM oFopEREnedpr ¢
preferably 0.5 vdl% &}y YT 1tyf iphsheoetrrde arararaf lofortdes hameyr ibi esdexegeds
1 volt, the 15 anoure0 cfolt ppmadgonbgst used increases or the equi pment cost
and the |ike di sadvant[qgﬁo gl y rise. In the process for purifying

pent af | uor oet hane of t'he 'préSeRFOFRTRNET FHESTHESfetiRo@ ornBr PAgl hly e ude
pent af | uor oet hand doba@ivei: nyhehese thpuridde pdniaF 12 roerhasgk Wt h the
adsorbent 118 not gyatined 8k ¥ Ligi f.Qr. l.e, these be
contacted either in a gas 5Ihasiéﬂtijnr:élg% a ii'qulusﬁ'élggﬁglg.f%'}%gwrlrgghggg%ﬁ‘
contacting these in afli)quPdShRBsRE i eaqting @kt lesetpoakemenber Foeleamradict

in aljqui dbphasef,roal khewgraep hoshn sLet s o\%ﬁ&‘é"&r%@hib%b@@h?%eﬁ@?ti,r%—ous
system can be us exa e t ho ere t upits of a fixe
o obrFon ot cen Pe TR AR, Ro "B htager bt fon

bed- syst em adsorpti on towef are provi ' 4 ower
reaches a sat ur att&4radi8Ppeebhane Hel thiltydrogenafigedroder ianthé heresence

regeneratidh is pérhofMedr Cast hen usfchlyEhe tBr 885 HER %g{lté@l@éf%}{%%hi \Pa

crude pentafluorgethane into contact with the adsorb I's prefe

or less. If this pressure exceeds 1 MPa, the equi pnent cost

di sadvant ageousl y i ncf2hses.sTér aof Jddngényapbnos obtbaset hsndrdtferiaklay
obtai ned 35 by aipr9€€ssS(LPMMHiSidHhtach t act i at_| east one
menber sel ected Lr om tgﬁe(eg;r)ou consi s?ti né’aéf‘ ﬁg?r?é%%ﬁbr%e%%ﬁ éte, 2,2 i g
di chl oro- 1, 1, 1- t PF P 80P B HARE HRF O2tERREr 8Pt ained 2ivt $tap uohodmtane wit h
hydrogen f4Qori deohba¢herpriesencerofand/bkueni 62y §on-cak @d Meind @caBbAKA,
pent af | uor oet hangy ang: &, (& St 0 Lpgin nt af | yor oet hane " obt ai ned
in step (1) into ]%ont ac%pwith 131(??_81%%?9%5@?%% %&eﬁ?%gﬁ kfi+ned in step
pent af | uor oet han&! bt R NP GRS &5 th hyARPser cardicthew tintuxopartaghdwothan
oxygen- cont ai ni ngxygerpaamty,ororand oxlygenotoRt 4 18 iy dWHPAfddior oet hane

bt ai di t 10 (dy)q4 i ith d d.th i nt tact
optained 10 step 10 (i o Saromaciow LB oo nd icn g contact

wth oxyg%r% and/ or an, oxy -contai N ng=co
of perforifing a FPMRFITAY Sher £2dLPyanGesvers: t he starting material, for

exanpl e, tetrachl oroetihyl enetepndrhydaegeny fduardfa bad e F&Qh} LWpeStages
in the presence Pﬁton? J}Jeu%rljor&%t icgn ¢a gl%st to ob%:}g n pentat | uor oet hane: The
fluorination catalyst Is preferabry® st ppori&d etoNLERPst 2 ndit nl y
conprising a tridfefractndnilutréfidero¢thatemnd)2-dhlorke 1Gase, pf
performng the steradflud@obihaghngiPentalddinreth bt;gi LPesi 2R, (1)
into contagt wi td %r ogen ;Chi S malT\'/| beﬁfoeé%rmsl_ |nCi?"hTéL?1 Egge Eeeg%r? A
support ed”cat al y$ SPETAP a8 CRhRl it obtiader @entashieheethang,
consi sting of palladi(@h ehedepnpf it hreningmpeniteFiludropkabhaugbenchap!l d is

in step (1) into contact with hydrogen, a step of

bringing pentafluoroethane obtained in step (1) into

contact with oxygen and/or an oxygen-containing compound,

35 or a step of bringing pentafluoroethane obtained in step
(1) into contact with hydrogen and then into contact with

oxygen and/or an oxygen-containing compound, and



the contact with hydrogen, a reduction and hydrogenation reaction of, for

exanpl e, hydrochl orocarbons takes place. Tn step (2), in the case of
perform ng the step of 30 bringi ng pentafl uoroethane obtained in step (1)
into contact with oxygen and/or an oxygen-contai ni ng conpound, this may be
performed in the presence of a supported or gul k catal yst mainly conprising
a trivalent chromiumoxide or in the presencé 6f a supported catal yst where

at 35 | east one nenber selected fromthe group consisting of palladium

rhodi um ruthenium rhehl um sHert ioFuBL2AEygQL At ed on.a support.
The reaction tenpsed &y 1% steﬁ) glgr)l %rémy;LS .}3%34%%1%)&)%&%%@? jt'he
oxygen- cont ai ni ng cozg%ound which can BE BSLRYi Hes urreogras algee mibedxiide

(NO, nitrous oxid& PE diltlr e 187 oxbatee (NO2) and ozone (03). By this
treatment, hydrofl uorqdarbangracegst ahp AN i npurity can be converted
into CO2 or5theld5ﬁ?ri§3%§ (2} %s 8refgﬁ§% Yy pet gﬁﬁﬁﬁlﬁyrﬁﬁFﬁgnﬁg t he
pent af | uor oet hane obt ai ned I R-St&PY () f 4Rt neoraasc winint behydE0g8R-a0E, fhen
into contact wit PuSifaed Bidneinant ox ygest N tRidHNG, Pormognd. 18_ Affter t he
conpound cont ai ned 3303nabAPErity in the crude pent afludroefhafle |t t hkht ed
w th the adsorbent, thE total content of the conpound contained in the
pent af | uor oet hane can! g]r%dﬁ%%%FQQrﬂRﬁ)anﬂprﬂpﬁhgrpb§§§f1@8§ﬁﬁﬁﬁéééﬂa vol
ppmor less. A sburtfigedobplusniyg afe frolaskhghyds Liljugrocar e
cont ai ni ng1®ne C%bﬁilo gt%%vecpn_t ai ned as an inpurit n ’E)e‘_?ﬂléqutﬁ)mfet[ﬁane
purified by using the purification process of the present invention, can be
rﬁduced fo 100 vol PdﬁEgz;gf%%,fqugﬁrtgiﬁe oot BRE BvdBSHon Furthgrnnre,
the total content of fardieRC - ns_gont ai ni ng one carbon atom
can be reduced thesodeVs?#ri m or |Sss?5§§‘g‘%9€%_%§ Vot RISASYE liayentThe
content of the conpoun contairfed¥as an inpurity in pentafluoroethane can
be neasured by gas cHﬁbﬁEﬁ@gﬁ@pHyabGﬁ&,U§5fukﬁgj%gq§Jy%16%roEID met hod, or
25 gas chiémat ogxﬁrﬂh}f—lrﬁ%%%e%ﬂgﬁgrlogg%r%/ i(m(ﬁzg;?g/ts). The present fnvention al so
provides a procgsg for . producing’penta ¥ Hametheghpifi §lngrihating
fol | owi ng steps:  (TFCRISrepthYleRacer my fitudreiakt 012 BB THEE h SRL §EL SL 30
fromthe group ddnorddengHpf iﬁtfﬁ@ﬁﬁfgégﬂé@ﬂd%n%, luori , -
2, 2di chl oro- 1, 1,i&- khbihuor oet hane and 2- chl oro- T, £ 1¥°5tBRF4PR UGk bRk Rtne
wi th hydrogen fluoride in the presence of a fluorination catalyst to obtain
a pent af | uor oet hane, e} E?%t%%huﬁrdaﬁhmgbngsppﬂbaﬁbggrgftQ@ﬂgIﬁggakped 35
in step (49 inteveonifca geéidr nydy step.@f _bringin Hod,
ned | oy bl et irt g
pent af | uor oet hages obf plpedl, i, sten )d Nt o~ Cconte H 638 ferehame/ or an
oxygen- cont ai ni ng conpound, *° &°TECfTedyr igpyripies wriatgian® difficult
pent af | uor oet hah® R Hedl Guems peptelubnbet Koné agte Widdt ydrogen. and then
into contact wimhditexiegen anghgne@no@xgggpi ogta%nin conpoung, ana E3) a
step of puri fyllqujﬁgﬁt@glj uar oet hane obt ai ned 5 th ‘@ﬁ’d(EZ) by using the
process ?gscri ed_above.” USESO8F + pBREEST b et hemm cahtbaingednly usi ng t he
purificaton pr c%’s%Chd-fOW@rppgasentAlm,erE\iém ¥ & dRIGLPEE Relflow. jhe
hi gh-purity perx;e&i‘ddmrgoethhgggpbgtgffy Isc‘t‘:_l',c'&}ut e 10 for chlorodi V_ ti87%et hane
(CHCLF2) whi ch j5 Gur E:egtlﬁ used as”a wor KIHY fuitdeoPrerpogenct a
refrigerators, and thisEalSB8s uskesasimpuriitadsr afrei @emanbr CPNPri sing |
di f | uor onet hané&Ppéataktuor Betbededdiyl, 42t glyeaf goroet?ane and al so as a
m xed refriger@ahtgglggggé£§gpg q;flggk§nethane peRPﬁf &oroethane. _
Furthernpge, the hi gh-gurl ty pen)? afd ePHAREY cahhpee usmpliast e Straddt Ng
material“for tRE pPBAYRE: on” of hexafl uoroethane. Particularly, in the
met hod of produci ngThexafddeed Hetdra B eactiop. of 20 pentafl uoroet hane
with a fluoringrgasys Whan he hi. h%%rri ?%%éf%’f’fjﬁﬁ%%%%ﬂm% Afsédeas a
starting material, the produdi GRarapterized hitchetarearudief ficult to
separate from PRRESbjurnqsrharexabhiatnehfane Cans D 8y | n addition,

when the high-gelédted from the group consistin

' g of hydrofluorocarbons
35 containing one carbon atom,

1 hydrochlorofluorocarbons
containing one carbon atom and hydrochlorocarbons

containing one carbon atom is brought into contact with




detting the fluorination reaction conditions can be broadened and, as a
fesult, the reaction can be stably controlled and the purification step can
be sinplified. 30 The high-purity pentafluoroethane or a m xed gas thereof
with an inert gas (e.g., He, NZ, Ar), HCl, OZ, HZ or the like can be used
as an etching gas in the etching step in theyptocess of producing a

sem conductor device. In the process of producing a sem conductor device
such 35 as an LSI, a TFT and an organic EL, a thin or thick filmis forned
using a CVD nethoép %9§ﬁﬁRqQ£w9ﬂ@Pﬁéﬁhaﬁ ér290$ap©rhikxnﬁnan(avena@ho@oaed a
circuit pattern isidoro®ed tolk R2andby Ql@béagalﬂﬁEH&hf%é#} S enbaining the

pent af | uor aet han e he_etchin as. The et usi ng
pent af | uor oet hangleg% gd}ézrr %oﬁ% °BAGBPUS a %%%b%nfy *@t"c‘ﬁligng"ncéﬁéﬂ-‘ﬁgéns

such as plasna etRIe @ iged ofi Sr. Gwave6 52 eandi tiger dhie e eVt enRVERt LAY 1S
further illgst rat%ﬁ&;r@mc%tﬁgggaréggaﬁ eéuarftol low.ng exanpl es, however,
arffl 641 Fr8

the present invention is not limt ration Exanpl e
1 of Crude Pent afiiFAddtiRzRetPone Rhfy Medegedd Exarrpl e 1)

Tet r achl or oet hyl ene auﬁlxehyagiaegemuéhb@éi% \’&frﬁcdlﬂlrn%d%%dcb%gln a fif st
reactor filled wida; %@tdal ¥s% roduce, a gas mainly conprising
ang"

2 2-dichloro-1, 1, Tt rifruor ot PRt Oh |t EhE £ride. peptafiuereethare 15
whi ch are inter n@d@Yabes atTﬁPésgaynmmompnuraumctt@@etflﬁem vhéhgtbupnto a

second reatbor teopsagusagPent af hosRatane. 45he Ry gﬂggggngeg,ﬁgﬂ uor oet hane
was distilled to ob%gﬁgrge%ﬁfl uor oet hane contai nin

chl or opent af | uor 06t PFEOPBFet Haife, Yﬂ?%}‘flpﬁ@lféﬁﬁFﬁaﬁéboﬁmmeMe
chl or qdi f | uor omePhgnearben, attbmnﬁdwdra)rmﬂlma-ta:eu&ﬂdo&bﬁethkﬁe ThﬁuepU“ ty of

t he pent afl uor oethap Subse tly
pent af | uor oet hanﬁzwagc}rﬂggf:tégg%or?gc \c?r (?L%) ogsé g?gséﬁ%% BRY Ppe at

commerci al | y avai-P3BFeCR§ df oRRe1AY cﬁ?l?slt@dt étryslt t(leeanomp)mqmsassum@ g% 15
MPa, reactlbn teapéoabmeetnax?ép(alchﬁf&oaa@lt@laﬁenhﬁat tEPﬁ}RfMtﬁﬁ’et‘[rﬂdr{f pduct
nown” et hod an

mai nly conprisin etha was renoved t he
resi dﬁe Warrg di st?ngg ?%A%%{ TR &e B Bﬁ?éf‘?ﬁ&%@?%n’éﬂpwiﬁﬂ disned

crude 30 pent aflﬁb#%b@%hhettwe@@rfarl p2ay by a dastthlstpsrogmptatans .found to

have the conposihole Sb&king mckaking &
CorrpoundConcentr%i; lg_)g évol O/ cCHF5519 2202&% 1%61%%%@]%35%0“5522&1:“

CHO. 0879CH FO0. 04 000 T FEG 568501 REREECLD . e Madsy artardies Exanpl e 2
of Crude ﬁ%htafl%%ﬁ@ﬁ#¢wuh¥(Qh@ngwhgethalkEMan@feaééqﬂ&ﬁanﬁ{&mbuoroethane
obtai ned in Raw ddd&fpdord dBrRliBnd Was introduced together with air into

a reactor filled wt p%s C%)al | adi um_ al um num cat al yst and reacted under such
conditions that the Fasdfir BafaReen o qumd alwtt Wéier edoviesn
t enper at ure was BT ibEte lapiugitdat eosn abel %Iéwh@lwla@goggggahﬂgd in the

gas at the 10 oqténgg o | r |aII r emgved shing the
gas as aqueo V}&ot gsyrs]?t?rr%%%% gsé%?“@p%rrﬁ ¢ éﬁ‘ fah\éeﬁ $tGas
di sti I ed“to obt @é’%éﬁ?a??%r%’e%%amfé 3 Tive 60Bt anded crude

pent af | uor oet hars Miasa /arlaimines byt fo gesi A %@élﬁr h za@doico‘l'ggf ﬁ}?éég the
voI

15 conposition shwn 4 bl e 2 Com oundCaoncentration
Gros Beancr oottt sid FikEata it G R akad 0 oF 1eds, it

FO. 0246CHFO0. 001 FE8ERSE. B9F6~EiBE 10D WoBZeolite is less than 3 & or

exceeding 6 A, the effect of reducing those impurities is

30 not obtained. Also, even when the average pore size is
in the range from 3 to 6 A, if the silica/aluminum ratio
of the zeolite exceeds 2.0, the effect of reducing the
amount of the impurities is not obtained.

Furthermore, it has been found that the above-

35 described impurities can be selectively adsorbed and

removed by contacting these impurities with a

carbonaceous adsorbent (molecular sieving carbon) having



Exanpl e 2, CH2Fz

Tg de pent afl uoroet hane raw
ded to prepare a cru p
.y CHBClBWEQﬁiLuaége;ngﬁyzed bypa gas chromat ograph and found to have the

thé 6fUdé béntéflddfbéthane obtai ned in Raw 20 Materi al

mat er i al - il - 14 Table 3 ConpoundConcentration
- ition shown in Table 3. i1
?82F?§&LICHF99.6322CF CC1F0. 0081CF CH FO.O%%%%E_E?QHSP37SHA Lealite
FO. 2325CHFO0. 0019CHC1F0. 0020CH3C1-~___- p. 3 5

[ si ze:
(Mol ecul ar Si eves 4A (produced by Union Showa K. K., average pore

: i) idleed iLn a, 200 nl stainless
ol LT e s e piedl 42001 ST 50 1D 800, TSl
e M angi%ca\?vnk/géle‘??%‘?“iémée afsgrbenit] heddwhi | Be€OOLE AW § ge

t af | uor oet hane,of Ra I : \ erature ar iy
E;Piﬁder and occaéiBHaP¥9e§@$rﬁeﬁy\Mhﬁféﬂﬁ@%&??&mggég%g zéﬁ%tﬁPQPEﬁﬁﬂes
Chr ot ogr anh. The. anapyoy SR S RS nBaE | AR a6t evarod anh mhon Gaing
h tograph. The_apal ys ,
guaggncgnt Irqgt i ong?v%f?%/w Ao sdgroct @?@Ee: @9??0'[:5 %&%ﬁéﬁ%_ed__anﬂs
CHO. 0880CH FO. oommm.mm&hr@troﬁg W%Sis%%gg&ea%lﬁey,m\,ﬁd Ehsel
i he tol oot iRl ey G B REEE (0F Examt 41 ilserumpurSaugs 4A
| d be selective g ; in _the sane
((:(2)3 g) was filled intdhe mvm-d_SSarnH_}eaSzef%Eﬁie %Jtd %%‘gfbohgf:epﬁg or ude
as in Exanple 20 aftisambe\n&cmu_m Qél Eged rr%ﬁgel‘él%h@' Y Qe d i maycbel isedthe

; Material Exal WelS hagd L1
25?}ﬁ;g?ogﬁgtgggg§?%ﬁ§%$§ogtFrrga i teramsepiatg d.he tenperature a

tenperature (20C). Aff&e abbal_a&v&?l,ﬁ i thodd did-RRE3E RaNL, yes, analyzed
- 15 by a gas Chhoﬁﬁbﬁgﬁe9hin'{hén%rdﬁe'pentafluoroethane is preferably
1 vol% or less, more preferably 0.5 vol% or less. If the
total content of the impurities exceeds 1 vols, the
15 amount of the adsorbent used increases or the equipment
cost and the like disadvantageously rise.

In the process for purifying pentafluoroethane of
the present invention, the method for bringing crude
pentafluoroethane containing those impurities into

20 contact with the adsorbent is not particularly limited
and, for example, these may be contacted either in a gas
phase or in a liguid phase. The method of contacting
these in a liquid phase is efficient and preferred. For
contact in a liquid bhase, a known method such as batch

' 25 System or continuous System can be used. For example, a
method where two units of a fixed bed-system adsorption
tower are provided and when one adsorption tower reaches
& saturated adsorption, the unit is changed over and the
regeneration is performed can be used. The pressure for

30 bringing the crude pentafluoroethane into contact with
the adsorbent is preferably 1 MPa or less. If this
Pressure exceeds 1 MPa, the equipment cost
disadvantageously increases.

The crude pentafluorocethane is preferably obtained

35 by a process comprising:

(1) a step of reacting at least one member selected

from the group consisting of tetrachloroethylene, 2,2-



F99 9790CF CCLFO. 0082CF CH FO. 0017CF CHO. 0087CH

. 0001CHFO. 0009CHC1FO0. 0012CH3C1 ~0. 0002 As apparent fromthe anaIyS|s
results shown in Table 5 5, a high-purity pentafluoroethane having a purity
of 99.97 volt or nore was obtained. Exanple 3 Ml ecular Sieves 4A (30 g)
was filled into a 200 m stainless steel cylgnder in the same manner as in
Exanple 10 1. Thereto, about 100 g of the crude pentafl uoroet hane of Raw
Material Exanple 3 was filled while cooling the cylinder, vacuumdried and
t hen occasi onal | yighlaradt lndi etkeébuﬂgoehhanennefabwmaoablnooguggnger:t;;i

a

(25C). After abOlﬂet&&ﬂl@@&‘%ethEﬁelW%ghfﬁier??lﬁu W33e %Téé PESsS

chr omat ograph. Th sis results ar Ie 6
oundConcgnt Patl or’ (\?olagtlx‘&l&ﬁﬁégn 9F BRIy TE1FD . GUBACr PeAtEG 1001 6€Fhane,

CHO. 0087CH FO. 00EPGHFO. 0006HCLF CO0. 0008_ ~CH3C10. 0001 EXSHELS 3 Afakeda
car bonaceousg adsorbent(zgl\/bgegyé ofs'h?f/im@ z%:rpbe% gggf}{mg ?zrwaeci to a

Chem cal Industri.es aver ge pore
200 nl stainl esslé’téé'rﬁpcﬁl)nélé?o RN Bt v tdy |he'dlro§her; eaostabouf 100 g of

the crude pent af ﬂourqu&hbapenﬂifRﬁd’!d\@élﬁdéﬂob@gqrﬁgbelg, %épv\}] } 9‘&\32:0: ﬁg e

h I asional | stirred
Compergture a | SBREaRPIPERCSHARS \ddline apnexeRDr aopRALRL P conpmInd.
anal yzed by a gaST¥chr 8kep ogf aphinding @rm:ltyaflésolregghhﬁe ad;\%%h@émoowicrg sha e 7.
Tabl 7 t
Eo 0023CF %n gggggmggao%@ﬁ@% d&%&’%ﬁ@fﬁ? 80?3 kég’b b ‘Iﬂ%“%ﬁ’ﬁ&ar‘”éﬁp
fromthe anal ysi S*Y880| RAOVAT iOXYBEBI-EORtatdRg @omp@HETL coul d be

0 ves 4A (15 Q)
sel ectively adsorbed sueprenpwuRg. uEéa@ph@tﬁOé obD ?ffojé]ﬁﬁlé’%%, n Exanpl e 4

of Mol ecul V|n

KZES h?xgéagﬁgef%%ﬁggl&§ N 500 SR sgg *HPEast g?e%TaEEHWQKRQtQ£ﬁ?lvaé9Hm
dried. Thereto, %b%ﬂPIQIXFQfRﬂCWiwgoembdéepentaﬁdumydmﬁduﬁufxﬁbﬂ%ﬂﬁ Mat eri al
Exanmpl e 3 Mas fithecudd quI;%d@@glhagthge gggégggrzgg%: A%Q%Lly s;brred
whi | e keepi ng thg i gggg %ﬁé roon1tggBergtgre er aaggt
hours, the liquid p par P W8S PaRERy 2848y Cat RaRe chThratfdgoainattha
anaIyS|s resultsc%#QJXﬁﬁMM$|nrefabbblg aZ2Bupported or bulk catalyst

mainly comprising a trivalent chromium oxide.

In step (2), in the case of performing the step of
20 bringing pentafluoroethane obtained in step (1) into
contact with hydrogen, this may be performed in the
presence of a supported catalyst where at least one
member selected from the group consisting of palladium,
rhodium, ruthenium, rhenium, platinum and gold is
| 25 supported on a support. The reaction temperature is from
150 to 400°C. By the contact with hydrogen, a reduction
and hydrogenation reaction of, for example,
hydrochlorocarbons takes place.
In step (2), in the case of performing the step of
30 bringing pentafluoroethane obtained in step (1) into
contact with oxygen and/or an oxygen-containing compound,
this may be performed in the presence of a supported or
bulk catalyst mainly comprising a trivalent chromium
oxide or in the presence of a supported catalyst where at
35 least one member selected from the group consisting of
palladium, rhodium, ruthenium, rhenium, platinum and gold
is supported on a support. The reaction temperature is



. 0017CF CHO. 008$CH FO0. 0004CHF~ 0. 0007CHC1FO0. 0013~ cH3ci _ 0003
pnpar ati ve Exanple 1 A zeolite (Ml ecul ar Sieves 13X (produced by Union
Showa K. K., average pore size: 10 P., silica/alumnumratio = 1.2)) (20 g)
was filled in a 200 mM stainless - 17 steel cylinder and vacuumdri ed.
Thereto, about 100 g of the crude pentafl uoroethane of Raw Material Exanple
2-was filled while cooling the cylinder and 6Ccasionally stirred while
keeping the tenperature at roomtenperature 5 (25C). After about 20 hours,

the liquid phase gaom Wa§ aoakgaed. bYE 2a st £ Y50 0 _The _anal ysis
results are shown g gggée%iﬁ%%qgle 9 qgﬁgpundCbﬁ?%ng%ggggncegF?fﬁi g
CHF99. 9452CF CCLFQ. 0082CT oo RS | §F§dugn nitrogen monoxide

FO. 0251CHF0. 0012CHERF0. DEPICRHBTride (M08, ~nDOBEGS ARPAIRN o, P fhe

anal ysis results shoews (o, )Tablg 19, n.,the silica/alumMmnumratio
is ZYO or less, if b igggra e9 é?égsfgéggﬁgggaéggﬁﬁﬁ%Hﬂ§%ﬁ§§€epﬁve

adsorption and renpval - cann MREIed cagohparanveet & aimpie ,A0r the
activated carbon {-gkﬁnul%treLSHin)os'aagiprlélfe(r[abmgiugggfggn@a %@%ﬁl q;lemtgal
I ndustries, Ltd. ,p@fc{@é@.ﬂfb&%’t%aﬂez%:b %§ P'd)%, (20 %) was, fille W9 t260 m
stainl ess steel cylinder and vacuum dri8dd TRefbEd, ( hbotitagwnast wheh
crude pentafl uoro bfanka kRt dnital cBraapt ew 2t maskyddd etami gcool i ng
the cylinder and @xygsi-atatayndBdgstbhpednyhi | € keeping the tenperature at
room tenpengture (25C),¢ %frt ?i& about 20 hours, the |iquid phase part was
anal yzed by a gas chron&tog FhCOBPRING, FOnt 3l m@shme @n vispExdnpl énlthé he
sel ective adsor ptGifeamenteddvakoeobhdendé e Aldhi8G, apd ngoégggg}ion in
anple 3

the 25 content oftHH&kZ aQr cGHB ttained. Conparative
The purification m%ﬁ%ﬁﬁ o?ned%glm?ﬁegfs?%ncgo’?poé‘\"éfiCSRtGﬁ&SF’ fRetBanme

conditions as in G 89?98tﬁi%ﬁp¢%nlb%x@%bﬂx#bmofubbinglappﬁobeféss,
(H-ZSM 5 (produc&yedy tN. E00 300 Chepmadr Qudior ataiier, ygr@ggag%gnm Zel:of6 A,

11 - 18 sibical alhampgy 0. 7 i ntq the 200 stal nl esd st
cylinder. As a resul t?o?bgggﬁngos?asl?é%#e TR 9 PRet Rerkent atemof CHzF2 or

CH3CLl was not coﬁPPFﬁéH?dlﬁﬂLEﬁri@ﬂunwnﬁiﬂnabbhkhﬁlﬁoﬁéedﬁ@ﬁéiﬁu%kfﬂéii%

f oregoi ng pages, ustien the purificatidn QReesS ,of e _present, invention is
used, hi gh-puri tgagegga#&pcreodetlhaq]e; car?q{?egggt g?nté%i.g P.:g‘?ﬁ%lﬁ Ut & Re

obt ai ned according to the presert 1R &l BRMcaR bessiseevers o I5Xdvvol ppm
tenperature refrPfet@ht- orfunltherstome,i nyemabesl abofosnt e prpduct i on of

hi gh- puri t30 hexahydpseet ¥t rbons containing one carbon atom can be

reduced to 50 vol ppm or less, even to 30 vol ppm or
less.

The content of the compound contained as an
lmpurity in pentafluoroethane can be measured by gas
chromatography (GC) using TCD method or FID method, or

25 gas chromatography-mass Spectrometry (GC-MS).
The present invention also provides a process for
producing pentafluoroethane, comprising the following
Steps:
(1) a step of reacting at least one member selected
30

from the group consisting of tetrachloroethylene, 2,2-
dichloro-l,l,1—trifluoroethane and 2-chloro-1,1,1,2-
tetrafluoroethane with hydrogen fluoride in the presence
of a fluorination catalyst to obtain a pentafluoroethane,
(2) a step of bringing pentafluoroethane obtained
35 in step (1) into contact with hydrogen, a step of
bringing pentafluoroethane obtained in step (1) into

contact with oxygen and/or an oxygen-containing compound,



ri ngi ng crude pentafl uoroethane containing at | east one conpound sel ected
romthe group consisting of 5 hydrofluorocarbons containing one carbon
at om hydrochl or of | uor ocar bons contai ni ng one carbon atom and

hydr ochl or ocar bons contai ni ng one carbon atom into contact with an
adsorbent conprising a zeolite having an avefage pore size of 3 to 6 A and
a silicalalumnumratio 10 of 2.0 or less and/or a carbonaceous adsorbent
havi ng an average pore size of 3.5 to 6 A, to reduce the content of said
conpound cont ai né&¥ &s S§RPi APubkiRgingtpentailde petthahleuoboat hadein 2stekhe
process as cl ai mgd ) Ane¢bakBhiac 1 i ref | .u a cont ai.ni ng
one carbon atonrﬁs)select 2 froﬁ??%ghS?%%%ﬂgéﬁgﬁggFﬁgkogagﬁuéggﬁ%ﬁ?mﬂéih

di f 1 uor onet hane &Xd 9P Ff‘g PHnRE hAFRIeR-Cote inrigde sompountai aed in claim 1,
wﬂfreig_??id hydrochlmBgfImosaearbﬂnpmxHﬁy%ﬂﬁlp%g@@@lﬁ%&?@ﬁ?éﬁé&?&éﬁfﬂ%d

chl or odi f | ugr omet;ha p s.,as clainmed.in claiml, erein sai
hydrochlorogarbo%mcgﬁfgih%ggg%néggg t&ﬁ?zﬁﬁﬂ%ﬁsg g@ﬁ&Ef@ﬁg}?BﬂY?he group
consi sting of chloronBffgnel Bertrblunmadtieaecanttainetl by ouet@nehe 25 5.
The process as chari€ichdionypfhce s &f AHB plekent, i%ﬁﬁ@i&ng‘{?emt al
content of said %ggggugd con%ained as an inpurity in the crude
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pent af | uor oet hanketfat luqrratdhane 0@ wdksoppm armixed. ré&f @ gekamtpr ocess as

clai med i msny osempfi<imj ﬂﬁfhd&%et%ﬂé?%@n%@?lﬁ?ﬁ@étfg&fg.ent of v
om_ contained as an impurity in

hydr ochl or ocar bons c iLbhing one carbon a
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process as clai n*é%i_lil?rﬁdarﬁs_ @netafrtdingi metérial %omeeiprddmtcibud_ef

pent af | uor aet hange$t 193 rRIR8G Y ApRERG L LIPS P11 tnhﬁ[ il lLawi ng steps:
ected 17 &m hh

(1} a step of reactcin at | east one nenber s ' e group
consi sting of 1PIIYENW SESedHyrerethane by chirgastion £t rif | uor oet hane
and 2-chl @f- 1, lpdnafletorakithaneetiahea Wt Lol agey), fneer ke hoghbe

presence of a fl i QR a3tk o] ' ent af | yor.get hane, “and. (2)

step of bringi ngg{}ggélnﬁﬁeuoﬁoet ha)r%rt%g%b?%iadn%d‘fpians $t & "f‘(r%_nfgnfnat‘éﬁh? ct

with hydrogen, a™'& & °GChiPRgPAgiIPRAE AR rdtidhare colstidifaedltntst ep (1)

into contact w tdemxegen fano/ eheaobaygeve AR 1HIIGcBIPRUREAN B a Step of

bri ngi ng pentafl WR§iRane t qj ] ( iLnto contact w th hydrogen

and then into coﬂrﬁct W t h gg gé%g%\bﬁ‘n%ﬁé&’ :Jttn]h}em?yl Z’HPE%?& ni ng conpound.
J 25 pentafluoroethane” iIs used as a starting material, the

latitude in setting the fluorination reaction conditions
can be broadened and, as a result, the reaction can be

stably controlled and the purification step can be
simplified.

30 The high-purity pentafluoroethane or a mixed gas
thereof with an inert gas (e.g., He, N,, Ar), HCl, 0,, H,
or the like can be used as an etching gas in the etching
step in the process of producing a semiconductor device.
In the process of producing a semiconductor device such

35 as an LSI, a TFT and an organic EL, a thin or thick film
is formed using a CVD method, a sputtering method or a
vapor deposition method and a circuit pattern is formed
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The purity of the
Subsequently,
hydrogen in the
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0.15 Mpa, reaction

The acid content contained in the

pPresence of a commercially available hyd
catalyst (reaction pressure:
temperature: 220°C).,

25

a crude pentafluoroethane. The obtained crude

en
? tafluoroethane was analyzed by a gas chromatograph and
ound to have the composition shown in Table 1

30
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Table 1
- Compound Concentration (vol%)
CF,CHF, 99.8404
CF.CClF, 0.0082
CF.CH,F 0.0024
CF.CH, 0.0879
CH,F, 0.0482
CHF, 0.0021
CHCI1F, 0.0020
CH.C1 0.0088

Preparation Example 2 of Crude Pentafluoroethane
(Raw Material Example 2)
The pentafluoroethane obtained in Raw Material
5 Example 1 was introduced together with air into a reactor
i filled with a palladium/aluminum catalyst and reacted
under such conditions that the reaction pressure was 0.2
MPa and the reaction temperature was 280°C. The acid
content and carbon dioxide contained in the gas at the
10 outlet of the reactor were partially removed by washing
the gas with an aqueous potassium hydroxide solution and
then the gas was distilled to obtain a crude
pentafluoroethane. The obtained crude pentafluoroethane
was analyzed by a gas chromatograph and found to have the

15 composition shown in Table 2.
Table 2
Compound Concentration (vol%)

CF,CHF, 99.9522

] CF,CClF, 0.0081

CF,CH,F 0.0018

CF.CH, 0.0088

CH.F, 0.0246

CHF, 0.0019

CHCLF, 0.0020

CH,C1 0.0087

Preparation Example 3 of Crude Pentafluoroethane
(Raw Material Example 3)
To the crude pentafluoroethane obtained in Raw
20 Material Example 2, CH,F, and CH,Cl were further added to
prepare a crude pentafluoroethane raw material 3. This
was analyzed by a gas chromatograph and found to have the

composition shown in Table 3.
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Table 3
Compound | Concentration (vol%)
CF,CHF, 99.6322
CF,CC1F, 0.0081
CF.CH,F 0.0018
CF,CH, 0.0087
CH,F, 0.2325
CHF, 0.0019 ]
CHCIF, 0.0020 ]
CH,C1 0.1128 ]
Example 1

A zeolite (Molecular Sieves 4A (produced by Union
Showa K.K., average pore size: 3.5 A, silica/aluminum
ratio = 1.0)) (20 9) was filled in a 200 ml stainless
Steel cylinder and vacuum dried, Thereto, about 100 g of
the crude pPentafluorocethane of Raw Material Example 1 wasg

Stirred while keeping the temperature at -10°C. ‘After
about 290 hours, the liquid phase part was analyzed by a

gas chromatograph. The analysis results are shown in

Table 4,
Table 4

Compound ! Concentration (vols) ]
CF,CHF, 99.8979
CF,CCIF, 0.0082 ]
CF,CH,F 0.0021
CF.CH, 0.0880
[ CH,F, | 0.0001
| CHF, [ 0.0015
CHCIF, [ 0.0019
CH,C1 [ 0.0003

As apparent from the analysig results shown in Table
4, CH,F, and CH,Cl could be selectively adsorbed and
removed,

Example 2

keeping the temperature at room temperature (20°C).
After about 2¢ hours, the liquid phase part was analyzed
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10%4| & ()-0+10%t| & ()-3 Compound Concentration (vols)
CF,CHF, 99.9790
CF,CCLF, 0.0082
CF,CH,F 0.0017
CF,CH, 0.0087
CH,F, 0.0001
CHF, 0.0009
CHCIF, 0.0012
CH.Cl 0.0002

As apparent from the analysis results shown in Table
5 5, a high-purity pentafluorocethane having a purity of
i 99.97 vol% or more was obtained.
Example 3
Molecular sieves 4A (30 g) was filled into a 200 ml
stainless steel cylinder in the same manner as in Example
10 1. Thereto, about 100 g of the crude pentafluoroethane
of Raw Material Example 3 was filled while cooling the
cylinder, vacuum-dried and then occasionally stirred
while keeping the temperature at room temperature (25°C).
After about 20 hours, the liquid phase part was analyzed

15 by a gas chromatograph. The analysis results are shown
in Table 6. |
Table 6
Compound Concentration (vol%)
: CF,CHF, 99.9789
CF,CClF, 0.0082
CF,CH,F 0.0016
CF.CH, 0.0087
CH,F, 0.0011
CHF, 0.0006
CHCIlF, 0.0008
CH,C1 0.0001
Example 4

A carbonaceous adsorbent (Molecular Sieving Carbon,
20 produced by Takeda Chemical Industries, Ltd., average
pore size: 4 A) (20 g) was filled into a 200 ml stainless
steel cylinder and vacuum dried. Thereto, about 100 g of
the crude pentafluoroethane of Raw Material Example 1 was
filled while cooling the cylinder and occasionally
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| As apparent from the analysis results shown in Table
7, CH;F, and CH,Cl could be selectively adsorbed and
removed.
Example 5§
10 Molecular Sieves 4A (15 g) used in Example 1 and
15 g of Molecular Sieving Carbon used in Example 4 were
mixed and filled into a 200 ml stainless steel cylinder
Thereto, about 100 g of the crude
pentafluoroethane of Raw Material Example 3 was filled

and vacuum dried.

15 while cooling the cylinder and occasionally stirred while
keeping the temperature at room temperature (25°C).
After about 20 hours, the liquid phase part was analyzed
by a gas chromatograph.
in Table 8.

The analysis results are shown

20 Table 8
Compound Concentration (vol%)
CF,CHF, 99.9786
CF,CClF, 0.0082
CF.CH,F 0.0017
CF.CH, 0.0088
CH,F, 0.0004
CHF, 0.0007
CHCLF, 0.0013
CH.Cl 0.0003

Comparative Example 1

A zeolite (Molecular Sieves 13X (produced by Union
Showa K.K., average pore size: 10 A, silica/aluminum
ratio = 1.2)) (20 g) was filled in a 200 ml stainless
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are shown in Table 9.

Table 9
Compound Concentration (volg)
CF.CHF, 99.9452
CF,CCl1F, 0.0082
CF.CH,F 0.0002
CF.CH, 0.0090
! CH.F, 0.0251
CHF, 0.0012
CHC1F, 0.0021
CH,Cl 0.0090

As apparent from the analysis results shown in Table
10 9, even when the silica/aluminum ratio is 2.0 or less, if
the average pore size exceeds 6 A, the selective
adsorption and removal cannot be attained.
Comparative Example 2
An activated carbon (granular Shirosagi KL (produced
15 by Takeda Chemical Industries, Ltd., average pore size:
35 A)) (20 g) was filled in a 200 ml stainless steel
cylinder and vacuum dried. Thereto, about 100 g of the
crude pentafluoroethane of Raw Material Example 2 was
filled while cooling the cylinder and occasionally
20 stirred while keeping the temperature at room temperature
(25°C). After about 20 hours, the liquid phase part was
analyzed by a gas chromatograph. Similarly to
Comparative Example 1, the selective adsorption and
removal could not be attained and the reduction in the
25 content of CH,F, or CH,Cl was not attained.
Comparative Example 3
The purification was performed by the same operation
under the same conditions as in Comparative Example 1
except for filling a zeolite (H-2ZSM-5 (produced by N.E.
30 Chemcat Corporation, average pore size: 6 ,
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high—purity pentafluoroethane can be obtained,

Pentafluorocethane obtained according to the present

F;j_'mx n10%

invention can be used as a low temperature refrigerant or

10 a starting material for the production of high-purity
hexafluoroethane.
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CLAIMS

1. A process for purifying pentafluoroethane,
comprising bringing crude pentafluoroethane containing at
least one compound selected from the group consisting of
hydrofluorocarbons containing one carbon atom,
hydrochlorofluorocarbons containing one carbon atom and
hydrochlorocarbons containing one carbon atom, into
contact with an adsorbent comprising a zeolite having an
average pore size of 3 to 6 A and a silica/aluminum ratio
of 2.0 or less and/or a carbonaceous adsorbent having an
average pore size of 3.5 to 6 A, to reduce the content of
said compound contained as an impurity in the crude
pentafluoroethane.

2. The process as claimed in claim 1, wherein said
hydrofluorocarbon containing one carbon atom is selected
from the group consisting of fluoromethane,
difluoromethane and trifluoromethane.

3. The process as claimed in claim l, wherein said
hydrochlorofluorocarbon containing one carbon atom is
chlorodifluoromethane.

4, The process as claimed in claim l, wherein said
hydrochlorocarbon containing one carbon atom is selected
from the group consisting of chloromethane,
dichloromethane and trichloromethane.

5. The process as claimed in any one of ciaims 1
to 4, wherein the total content of said compound
contained as an impurity in the crude pentafluoroethane
is 1 vol% or less.

6. The process as claimed in any one of claims 1
to 5, wherein the crude pentafluoroethane is brought into
contact with said adsorbent under a pressure of 1 MPa or
less.

7. The process as claimed in any one of claims 1
to 6, wherein the total content of said compound
contained as an impurity in the crude pentafluoroethane
is reduced to 150 vol ppm or less.

8. The process as claimed in any one of claims 1
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10% (& ()-itiiiiijsXrs, The process as claimed in any one of claims 1
N to 8, wherein the total content of hydrochlorocarbons
containing one carbon atom, contained as an impurity in

the crude pentafluoroethane, is reduced to 50 vol ppm or
less,

10 10. The process as claimed in any one of claims 1
to 9, wherein the crude pentafluoroethane is obtained by
a process comprising the following Steps:
(1) a step of reacting at least one member

15 tetrachloroethylene, 2,2—dichloro—1,l,l-trifluoroethane

20 obtained in Step (1) into contact with hydrogen, a Step

comprising the following steps:

(1) a step of reacting at least one member
selected from the group consisting of

30 tetrachloroethylene, 2,2-dichloro-1,1,1—trifluoroethane

35 obtained in Step (1) into contact with hydrogen, a Step
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