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The present invention relates to a purification

process, a production process and uses of
15 pentafluoroethane.

Background Art

Pentafluoroethane (CF,CHF,) is used, as examples, as
a low temperature refrigerant or an etching gas and is
also used as a starting material for the production of

20 hexafluoroethane (CF,CF,).

For the production of pentafluorocethane, 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

chloropentafluoroethane (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
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15 (2) a method of reducing and hydrogenating
chloropentafluoroethane (see, Japanese Unexamined Patent
Publication No. 8-301801 (JP-A-8-301801)),

(3) a method of removing chloropentafluoroethane
after fluorinating it with hydrogen fluoride (HF) (see,

20 Japanese Unexamined Patent Publication No. 2001-48816
(JP-A-2001-48816)), and

(4) a method of removing chloropentafluoroethane
after adsorbing it by using an adsorbent (see, Japanese
Unexamined Patent Publication No. 6-92879 (JP-A-6-

25 92879)).

Chloromethane (CH,Cl), which is one of
hydrochlorocarbons, forms an azeotropic mixture or
azeotrope-like mixture with pentafluoroethane and this
compound is very difficult to separate from the

30 pentafluoroethane. Furthermore, difluoromethane (CH,F,)
and 1,1,1-trifluorcethane (CF,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.

As for the method of purifying and thereby removing
impurities comprising these difficult-to-separate
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hydr of | uor ocar bons cont ai ni ng one carbon 25 atom hydrochl orof | uorocar bons

contdi ni ngWer T Bore B e - and hydr ochl or ocar bons cont ai ni ng one car bon
atomis Dbrougliiddi®seoateet Inwdit ion adsor bent conprising a zeolite

havi ' f 3 6. A and ilpcal ' [ f 2.0
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3.5 0 toichverntniordisettd hercodenn cindbetcoapdbunddeantagaeedsas an
| mpur i ty iéhfjgﬁ&éyg&pﬁf%@%éém{@e&@@#ﬁn Hbghpéﬁ?%@% i nvention has been
acconpl i she ased on thrs frndrng. e prese I'nvention provides a
pur ibi cat irgN prbeesoephane which can be used as a low temperature
refrigerant or an etching gas. Another object of the
present invention i1s to provide a production process and
uses of pentafluoroethane.
As a result of extensive investigations to solve the
20 above-described problems, the present inventors have
found that the objects of the present invention can be
attained by using a process where crude pentafluoroethane
containing at least one compound selected from the group
consisting of hydrofluorocarbons containing one carbon
25 atom, hydrochlorofluorocarbons containing one carbon atom
and hydrochlorocarbons containing one carbon atom is
brought 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
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,



35 production process and uses of pentafluoroethane described in the
followwng [1] to [13]. [1] A process for purifying pentafluoroethane, WO
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pent af | uor oet hane containing at | east4one conpound selected fromthe group
consi sting of hydrofluorocarbons containing one carbon atom
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descri bed gyl 0 ofar bon contalnlng one
car bon at§h1|s chlorodiyﬁﬁoronet ane q%%§$%e£%$%€%ésfas TFhEd i n [ 1]
above, whé&feidr 0 BF tiRsha o & &%?W%@ﬁn%u ad sy loewet daa\bmrg asmm i s

sel ect ed faw.’ﬁatc_:}te ;gdn.@psloz@%fsta g ¢t orgretdanse il ¢ ne and
tri Qloro han The cefs as descrlbed in any}g%ég% fq? ?ﬂ [ 4]

abo i ?rhel%hf)b%dlr%t%rﬂﬁi%d as an
inpurlty|penﬁufkuouh9ﬁnﬁnéﬁluoroethane is 1 volt or less. [6] The process

as described i e Q 1 5] ahove,. where t he crude
pentafluoroeth[a}n:g]n J % s]S’néfs %: )i e%&%?]&il éhﬁ%ﬁtmﬁﬁeﬁﬁﬂéér a
pressure d¢hel WO@OJ@OdaeSmn [CX]nﬂ'&ﬁalmg)omss csrescatdedis n any one of
[1] to [ Gerahaey ﬁ%ﬁﬂ‘%ﬂb:éyﬁﬁﬁnégn fﬁ% &t %fﬁ%§6£g¥hane,contalned as

an UFIE% in the crude uoroet
ifluoromethane and trlfluoromethane

[3] The process as described in [1] above, wherein
the hydrochlorofluorocarbon containing one carbon atom is
chlorodifluoromethane.

[4] The process as described in [1] above, wherein

20 the hydrochlorocarbon containing one carbon atom is
selected from the group consisting of chloromethane,
dichloromethane and trichloromethane.

[5] The process as described in any one of [1] to
[4] above, wherein the total content of the compound

25 contained as an impurity in the crude pentafluoroethane
is 1 vol% or less. |

[6] The process as described in any one of [1] to
[5] above, wherein the crude pentafluoroethane is brought
into contact with the adsorbent under a pressure of 1 MPa

30 or less.

[7] The process as described in any one of [1] to
[6] above, wherein the total content of the compound
contained 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

hydrofluorocarbons containing one carbon atom, contained



is reduced to 150 vol ppmor less. 35 [8] The process as described in any
one of [1] to [7] above, wherein the total content of hydrofl uorocarbons
cont ai ni ngoaner/@azzdoon at om contai ned WO 2004/ 005226 PCPCIBRODINGAE95 5
as an inpurity in the crude pentafl yorsoet hane, is reduced to 100 vol ppm
or less. [9] The process as described in any one of [1] to [8] above,
wherein the total content of 5 hydrochl orocarbons containing one carbon
atom cont& med 1mp3rdyi purtihey drmdeh e egytirdd yratedfiang oethareduded r educed

to 50 vol {RPMed JRSHpd HH 1Ee process as described in any one of [1] to
[ 9] above, wher e| n the cr ude gent af | uoroethane is 10 obtai ned by a process
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hydrdgen P Oﬂﬁf’ese%ealf%mcﬁ oafl%l Oﬁ‘ataltcﬁ{“’ca FHEAEP]D obt ai n
pent af | uorsetamanapurdny (i2) thestemdd ber trefi nppentttafdaloricet hehecabt ai ned

in step (1) i cﬁpg%ﬁ&t tdyhydrogen, a step of bringing
pent af | uor oetshrbtaﬁfe 0 rcljefclllvI in ste (1) into 20 contact with oxygen and/ or

an oxygen- cont dilfi h§FheoBFRARE S @r desawidesdt oy iangt mpep et af 1 Lor@et hane
obt ai ned iy staRvd LvHdHed £ AHAUriMd *bé}ytderﬂ%}&é%érr@% nto contact wth

oxygen and/ or an oxygen cont ai ni ng conmpound. [ 11] process for producing

pent &f | uorPHHARE PRR RFRFSSS Pt $d19 d‘%%d—pos]t]éﬁéln‘i Btepstep of

reacting at |east) ore sﬂﬁﬁ)eﬁ sedastiaty d¢ aedde &T@U@Mlﬁlé@céﬁ
tetrachlo%pethylene di chloro-1 1-trifl uoroethane an

2-chloro et%ﬁ?%ﬁlﬁﬁﬂ%ﬁﬁﬁﬁﬂﬁa it HRARTORRPSY Qﬁy(%1%ﬁe presence
30 of a fldigrhimata-on loat-e ndsftl uaradtlene pendt HHaidrass-Hiane,1,32) a step of

E;Lpgiggg &g&ﬁémﬂfé&m Qi neflirdgb:StER drad TP SN ARLs AL
15 of gﬂuorlnatlon catalyst to obtain pentafluorocethane,
and
(2) a step of bringing pentafluorocethane obtained
in step (1) into contact with hydrogen, a step of
bringing pentafluoroethane obtained in step (1) into
20 contact with oxygen and/or an oxygen-containing compound,
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.
[11]) A process for producing pentafluoroethane,
25 comprising the following steps:
(1) a step of reacting at least one member selected
from the group consisting of tetrachloroethylene, 2,2-
dichloro-1,1,1l-trifluoroethane and 2-chloro-1,1,1,2-
tetrafluoroethane with hydrogen fluoride in the presence
30 of a fluorination catalyst to obtain pentafluoroethane,
(2) a step of bringing pentafluoroethane obtained
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 oxXygen-containing compound, and



bringi ng pentafl uoroet hane obtained in step (1) into contact with
and/ or an oxygen-cont ai ni ng conpound, 35 or a step of bringing
pent af | uowoevtne226bt ai ned in step (1) into contact w PThyzivege29and t hen
into contact with oxygen and/or an oxggen-contai ning conpound, and
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pentafluoroethane, for example, a method of fluorinating
tetrachloroethylene or a fluoride thereof with hydrogen
fluoride (HF) in the presence of a fluorination catalyst
is known.

When pentafluoroethane is produced by this method,
even if a generally employed purification step such as
distillation is performed, impurities which are difficult
to separate from pentafluoroethane are contained in the
material. Examples of the impurity include
hydrofluorocarbons, hydrochlorofluorocarbons and
hydrochlorocarbons. Also, even if a method of hydrogen-
reducing chloropentafluoroethane in the presence of a
catalyst is used, these impurities are similarly
contained. Accordingly, in order to purify
pentafluoroethane to a high purity, these impurities must
be removed.

The process for purifying pentafluoroethane of the
present invention is characterized in that 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 is brought into contact with

i@h@?ﬁf&%@@g’déﬁ@%i%%&eﬁ%mQ%gPoﬂée?giE;-CU|t to

npl es of

npuri?? § %]LRRPV%ydrofluorocarbons, hydr ochl or of | uor ocar bons and 25

R o7 hi HYE yPTEFCRE dERVEREHATRI

noved.



present invention is characterized in that crude pentafl uoroethane
containing at |east one conpound selected fromthe group consisting of
hydr of | uowocaswax635 cont ai ni ng one carbon atom hydr o®kirarafoBoeetar bons
cont ai ni ng one carbon atom and hydroeh¥orocarbons containing one carbon
atomis brought into contact with WO 2004/ 005226 PCT/ JP2003/008295 - 7 an
adsorbent conprising a zeolite having an average pore size of 3 to 6 A and
a silical @uAIRMEPRT oCOPPPining a| eeelahe/ BRVANGarboRdEs6dS REESEr bent

having an sives age 3 Pe6 6 SRZ8nQf a3s9118aPafumiduhnerehy bhescgnpent of the 5
conpound contalnqgfas an inpurity in the crude ent af | uoroet hane is

P
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10
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atom may be at plgastq0ne, GoMBOURH geLssled  Lhgmbe qroup gongisting of 15
ERTESoRet ErrEH ST BRaDnane. CTRECCP TR

chl or onet hane, ¢ ronet hane and trichloronmethane.
pent af | uorettred ons afhi hgPrhdtE Lnpuhet Fegdespediefileoroetbaperify only

by a di stifdathOnaePeEaktoBne ¥BhbEuhakibeacequit-off ghaeng!ugri ty and pore
size of the adsorbent, the present inventors have nade studies, for 20
exatdl e, bSPRFERGHRG PhefkPAACBEtRARSr hehE IBPTPREtRARS0ABE on conditi ons.

As a resul tyifludesméberanéoungheéhnydtbehaboyeiudesenirbed copukihiagy can be
sel ecti vel dsorbed and_ renoyed contacting these inpurities with a
zeolite 2 é%%ﬁ%ognagegrgag Srggg?iggbffgoFgmgtﬁagﬁd a%éﬁlica/aluninum
ratio (Si/WdreechdprofagbOnocohksinifkyeanewhenbbheasbhi magjabenehumratio is
2.0 or lesggadf LHE <BM L&e t zgali.t.e LSk hag 3 A or
exceedi ng GQ%M t%e e??e§§ag§ ?3558?%3 fgégegﬁﬁpQ??PFeSO?Elggiﬁgtggbtained.
Al sd> evenchheronpehaney agécpdpeonpirbang and trichloromethane. The

crude pentafluoroethane containing these impurities is
difficult to purify only by a distillation operation.
While taking account of the polarity and pore size of the
adsorbent, the present inventors have made studies, for

20 example, by changing the kind of adsorbent or the
adsorption conditions.

As a result, it has been found that the above-
described impurities can be selectively adsorbed and
removed by contacting these impurities with a zeolite

25 having an average pore size of 3 to 6 A and a
silica/aluminum ratio (Si/Al ratio) of 2.0 or less. Even
when the silica/aluminum ratio is 2.0 or less, if the
average pore size of the zeolite is less than 3 A 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



inthe range from3 to 6 A if the silica/alumnumratio of the zeolite
exceeds 2.0, the effect of reducing the anount of the inpurities is not
obt ai ned. wbwoo4n®seore, it has been found that the abovePCIHEP2imsoes2ied
inmpurities can be selectively adsorbed® and renoved by contacting these
inmpurities with a carbonaceous adsorbent (nol ecul ar sieving carbon) having
WO 2004/ 005226 PCT/JP2003/008295 - 8 an ayerage pore size of 3.5 to 6 A
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about 35 A ¥ geé?FenérDeefﬁ ﬁ@sedt}éenoejfe%beEOr% Vel gs’f?%nﬁ“&%b?bgﬁg ability,
however, tid sotcatdipsdyi donmresadiEiod, oin reshtyaged hoseboPavings. The
above-descri hed zeolite and. car bonaceau sorbent may, be used

"ndi o dual%\ny Srerfids, BRe bsceil%ége%foiaﬁbo%o%c%%ih%t%’%rhe‘é?y%\% ‘éﬁ%&t?%ﬁiy ratio.
The total kmnrerito gfatdosestgny iddssciziony salnelits, oweveuoyitlyisn the
crude pentafd ol QAN | Sn REAIGIARY rdaWol dh OLnd €8 SimRE £ PLET er abl y 0. 5

vol % or less. |If the tot content of t urities excee vol % the

15 amount of t HeadRkrwRTiesRelbsh@eakese ornd ea Bl p@ePes cost and t he

l'i ke di sadieydRaanushayy "bSeusdd e PIOCEssy foF weh fahpohensad! ver oet hane
of he prqiﬁgéginyentlon, t he net hod for, bringing crude pentafl uoroethane
cont-di ni nd EIRREE i PRI LR AR  with the adsorbent is not

particul arly |iThd etbtahdofteniexahpiitosd heggunbyibe contatied gsther in a

gas phase or.jn. a liquid ase. ..The nethod of contactin hese.in a

liquid phaasne Jirﬁspue]%ﬁ%ilgllﬁtug%déﬁ%? rerne%‘—’.lpﬁil)?ro%‘glﬁ?%%tlfngﬁe#ﬁ ﬁyphase, a
known et Hodvasiic lprasl & chmase syst amapy L ot  nwols sysless canlbetiised. For
exanpl e, acoﬂﬁ'% €of VoL N % Of + Ao d | XL B %‘fy%f@ a@ﬁ%’rp“on tover

are provi ded and en one_adsorption tower reaches  a saturafed adsorption,
theldnit iACHEhGREH BRRradsrPeRt FRENERAFCINCT sOPethor pedipmenbe used.

The presswids{ (dnd 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 liquid phase. The method of contacting
these in a liquid phase is efficient and preferred. For
contact in a liquid phase, 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
a 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 pentafluoroethane 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-



30 bringing the crude pentafluoroethane into contact with the adsorbent is
preferably 1 MPa or less. If this pressure exceeds 1 MPa, the equi pnent
cost di swovaw@greously i ncreases. The crude pent af | uor ®erhan®3/068295
preferably obtained 35 by a process-cdnmprising: (1) a step of reacting at
| east one rrenber selected fromthe group consisting of

tetrachl or | ene, 2,2 WO 2004/ 005226 PCT/JP2003/008295 - 9

di chl or o- H?q. %P1} ubr bethbhk QFRE bR 0?4 121Ch1oror & Fal) Aor oet hane wi th

hydr ogen fetora sEudfod tisa s &sﬂﬂl@ehy@fo?elfl' gonbpakoincahal Yebskacabt ai n
pent af | uor oet ha and S%QZ te br| ng g gent ?H uor oet hane obt ai ned
in step (3 |$t€f%%ﬂt%%?l ¢ ?ﬁ¥%€eﬁ° PER FRtRF FRGFAGthane,

pent af | uoraret hane obtained in step (1) into contact wi th oxygen and/or an
oxygen-cont ai ni Ln nt af | yupr oet hane

obt a?ned in steggﬁ %Tpfly&%to con?%ﬁﬁ% 5?%1 ﬁg‘k?%‘“é%eg %n?h‘éﬁgﬁﬁ% cont act
With oxyg@hfﬁﬁa@otlhnl@&QgeﬁD%®mtawnthghﬁ@npgand aSseep(¢¥ may use a

met hod of wer{prm nge@tafiwéé@tw@ 5@@&151@@ bgt %‘?%50 tetg ﬁu%“ ng

material, for exanf , tetrachl oroet hyl ene, and uoride 15
t hr ough t\&P%‘iaacﬁ"es Tt PREY F e SEMEEC BT AT PXYGERNGPR AinEpg af9BpPoupdebt ai n

pent af | uor@etdaseep The &fimqiﬁgupémtaﬁﬁﬁ@i&éthA§epéBi@iﬁ@&Ylﬁ §HQ orted or
roni um oxi ep (2),

buI cat al . mai nl rising a, trival en

?Re cas%f)ofl P f %’%% %Je“ég@b %?ge%Oa% ?ﬂg“&%ﬂt%‘??‘&%i"‘ée‘ﬂh’éhe
obt ai ned ioxwiep {id/ontan @qr\g@zc-tcamtdnlﬂnynigogempoﬁnds may be performed in
t he presence t t e at east_one nenber sel ected
fromthe group co%% E?Fq£&gﬂﬂ%%l$ th3@ % P Othénfum rhenium
pl ati num aﬁhl@ci@atsoqsre@@mm eldewteen stﬂp@oﬂartfheg reateérbalf efiperature is

from 150 dafiO0C, Byt then LOSChy 1eAd, haﬁaogyaﬁ?geﬁefiyg L9g, and
hydrggenatlﬁggéggcé*gnsgggeganeéﬁgpégésencergg a éfggilggglégkes place.
catalyst to obtain pentafluoroethane. The fluorination
catalyst is preferably a supported 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 supporc. 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



In step (2), in the case of performng the step of 30 bringing

pent af | uor oet hane obtained in step (1) into contact with oxygen and/ or an
oxygen- cowDaowi/g226onpound, this nay be perforned in tReTEPz®eNGs2IDf a
supported or bulk catalyst mainly comgprising a trivalent chrom um oxide
or in the presence of a supported catalyst where at 35 | east one nenber

sel ected fromthe group conS|st|ng of palladium rhodium ruthenium

rheni um pkem AdH awd 46I°€ - | Exuppere eaf orhea @qumt-tcoﬂ%\@imiaagti on

t enper at UegripH iR %ﬁ%ho%%%&@e?%%@cg@ﬁ ndfogdeo o 400C

Exanpl es of the oxygen- contalnlng i ncl ude
nitrogen roRdxi détHNG oXdider dis éX|HétFN2@P dnpﬁﬂd@enﬁﬂhbxaﬁé (NO2) and

ozone (03pzoBye t(v.$§. trsytﬁnﬂ.& tbgam%huqr@9@&@@1@050%%%11@6(1 as an

t b ted the ik 2 f er abl
ot br mecCRy BRTIRG g e SR SOPbTh AR U holP 19 SoasH F1E nto”

cont act wiltike. hydﬁmgedZandstmmeﬁanabkynpemﬁommémlgwwgﬁﬁn@ﬂ@éOth@n

oxygen-co i f & contalned a impurity
in the ?}%%t%ﬂ%[ af uo;ég%t ﬁ%%eaéﬁrfseg{reat eaeo}\g,;p{)#)nt %a%%?%%%? e total
cont ent oh%@mdh@@ntlmtmdlqntam Winel'nt@Pme omtdéoe gan be reduced

to 150 VObx%%@dﬂbdd%%imuﬁﬂ%%ﬂﬁbd&p vol ppmor |less. Also, the total
content of he hydrof | uorocar bons contai ning one carbon atom contai ned

i mpuri ty AfT e dthr SISO AT ISR B DYAD USTRIGr i te purthiecati on

pr ocess Obrifie PaseMludPethon iLardadedpcad {1 109 yobepPMm or | ess,
even to 50.vol or l%ﬁf'&F rthernnrerg§he t ot al content of the 20
ST

hydr of | uo SRR tRdtéed to 50 vol ppm
or |ess, @eml‘tatfd.tﬁﬁ:oaﬁhapmnc@m Heeseduded cont B30 wdl them coapoewsl, cont ai ned

?%ca”usl g e R R B AR O b St horanrg ke o

5rone¢h@(hx§nﬂ§lU0Mﬂ§QﬁhﬁnﬁncqnﬂﬁﬂnlmﬂtQnsxﬁqnhmmdﬁsom,process for
prOdUC'ngcﬁﬁﬁgéﬂﬂé&”é&ﬂJHNY%pd¥¥H¥'fﬂrﬁbﬁ%ﬁ%fﬁ%f&@%ﬂﬁhe purified by

using the purification process of the present invention,
can be reduced to 100 vol ppm or less, even to 50 vol ppm
or less. Furthermore, the total content of the

20 hydrochlorocarbons 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
impurity 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 tetrachlorocethylene, 2,2-
dichloro-1,1,1-trifluorcethane 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,



steps: (1) a step of reacting at | east one nenber selected 30 fromthe
group consisting of tetrachl oroethyl ene, 2, 2-

di chl or o-wpRod4/d052261 uor oet hane and 2-chloro-1, 1,1, 2- tetcafirzomsoesimne with
hydrogen fluoride in the presence ef 1a fduorination catalyst to obtain a
pent af | uor oet hane, (2) a step of bringing pentafluoroethane obtained 35 in
step (1) into contact with hydrogen, a step of bringing pentafl uoroethane
obt ai ned i9F st e3-¢R)0F MBINGHRE apen W f huoxggehanadebraanedxygeatepnt ai ni ng

conpound, MO 20044 005226 PG IP2003£ 998R98nq - tiidn 9ht8, éBﬁQagfc Bripgi ng

pent af | uor oet hane (g}alned in ste % into contact wt rogen and then
i nto cont &Y ¥R AR X?@éﬂldﬁHY%?naﬁo % b%hn%o%?%PﬁPﬁércéﬁﬁound and (3) a

step of purifyimny) pwtaﬁém%ﬂe@ﬁmﬂﬁybﬂ%ap@ﬁﬁlaf&bﬁoé&ﬁanébeﬁﬁlﬁéhng t he
procsss deg&réq§d ) Uses of entaf uor%ethane 8 tglned by using the

puriTication process o ?Fl%ﬁeE% tPTRYERT i QRS AF &Pee&RPVBed bel ow. The
hi gh-purity peﬁf%¢$Lmﬁcnﬂmmamimsraetmase|ohtalné@ bprushhgr etef | uor omet hane

(CHC F2) whi fﬁiéa&%rﬁ%%é’es%é&ﬁsgrzea}g}.“QééﬁQg {;918“ gLyogeni ¢

refrigerators, and i's can a m xed ri-gerant conpri sing
d|f|uoromﬁ@ﬁﬁﬁ#?ﬁﬁﬂ@ﬁl@%woethane/1 1,1, 2- tetrafluoroethane and al so as a

m xed refriger ame 15 fﬁtﬁgp@hiéf@ué?f‘@é@l@&‘ﬁé pegt gf éﬁeggﬂﬂeee

Fur Bernnrg t$h; %ﬁhﬁﬁ entafluoroethane can e use a starting
ial fiort %%%af@%%%%@tﬁ%ﬂ?hIqﬁtQRﬁH%ﬂt%ﬁ in the

nethod of u$mdmh$|mgmhﬁmﬂﬁéu@l@ﬁah@ﬁecbyo@eﬁE@Cfé@ﬁlgérgeoEQntaﬁhuoroethane

ith a fl ' t tafl th d
Start ing neves At 2 AR o of el bt PET o8 L APBRTAR Sh8i f 11 cur t to

separ at e fdxﬁﬁm¢ﬁ9mﬁﬁkﬁn¢&EGMQ&élm@n®©bhhaeé1chnlbé— prevented. In
addi tion, whep,f f@ofﬁ&@h&’ﬁ’é'éﬁ(d2§1§8”§§f%Lﬁﬁfz?@&hf?@?riéei’?ﬁg as a starting
material, the Jatitude in settin uortnation reaction conditions
1 comprising dlfluoromethane/pentafluoroethane
Furthermore, the high-purity pentafluoroethane can
be used as a starting material for the production of
hexafluorocethane. Particularly, in the method of
producing hexafluoroethane by a reaction of
20 pentafluoroethane with a fluorine gas, when the high-
purity pentafluoroethane is used as a starting material,
the production of impurities which are difficult to
separate from the objective hexafluoroethane can be
prevented. 1In addition, when the high-purity
25 pentafluoroethane is 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



can be broadened and, as a result, the reaction can be stably controlled
and the purification step can be sinplified. 30 The high-purity

pent af | uowoenths226r a m xed gas thereof with an inert PgagPim3/gos29tHe, N2,
Ar), HC1l, 02, H2 or the Iike can be uged as an etching gas in the etching
step in the process of producing a sem conductor device. |In the process of
produci ng a sem conductor device such 35 as an LSI, a TFT and an organic
EL, a tm|¢XﬂeﬁQhkﬂGﬁ|Whﬁr¢saf%ﬁﬁeﬁomtah@ﬂ@gChﬂﬁnﬁehbdflaospatheneng met hod

or a vapcaarﬂqg@méécprhmmde@@ﬁlﬁgc 2y tTﬂ@@té@éﬂlhg fet
2004/ 005226 PCT/JP2003/ 008295 - éﬁetc I ng, wheré a ga cont aining the

pent af | uorks&t °¥9ﬁFQﬁP%s%ﬂna§etP@F %Wﬁ%gu@§§r TREleushiEy usi ng

pent af | uoresitiane cad bl pes f oioRdagingBisvaréed8idgyanat flbeRgyaeadi tions
etching and mcrowave 5 etching. The present invention is

such as pl ag%n;ta
furt i 1FUstT R ed bel ow by referring to the foll owi ng exanpl es, however,
t he present |rmhﬁnpxnsenmrmmvémﬂlémdl$ofmheserexahﬁEGSatEﬁepélawlOn

Example 1 o] terial Exanple 1

Tet ?Elchl or% %} ene dta% %g%%lf?% %dee)%g@\ig@fn réduced mc)h?o 231 first
react or fup:r%@er\mtiméemm@m yk% not piniued wogbkesai akgmpdbapri sing

2, 2-di chl oro-1,gdsa £ 44 b MOE QEHDARE] apg @P&@é%én%ahaoﬁsléméh oroet hane 15

whi ch are interned at es. This gas was 1 ntroduced together wth HF into a
secofld react or (t%avbr’%‘il%”elajpeﬁi‘%mﬂ’h%rbét hane. The produced
pentafluoroethanetwwﬁhlé&@éthyaénéOa@@t@y@r@@@haflu@t@@éh@éeecontaining, as

chl or ormet HHMEE CRHTSS Gt TF Lo DHET hareas 4 (E AL L PRr T ibRoReF AEAGY ShdtPhe | i ke.
The puritypoddiude a pepmt ahdinkpetompel sasg abp2itd98hdovolY 1 Subsequent |y,
o<t AEL S AR e et S0P LS RERELCE O §
MPal5r eact¥iich are 1ntermed1ates This gas was introduced

together with HF into a second reactor to produce

pentafluoroethane. The produced pentafluoroethane was

distilled to obtain pentafluoroethane containing, as

impurities, chloropentafluoroethane, fluoromethane,

20 difluoromethane, chloromethane, chlorodifluoromethane,
1,1,1-trifluoromethane and the like. The purity of the
pentafluorcethane was about 99.4 vol%. Subsequently,
this pentafluoroethane was reacted with hydrogen in the
presence of a commercially available hydrogenation

25 catalyst (reaction pressure: 0.15 MPa, reaction
temperature: 220°C). The acid content contained in the
product mainly comprising pentafluoroethane was removed
by a known method and the residue was distilled to obtain
a crude pentafluoroethane. The obtained crude

30 pentafluoroethane was analyzed by a gas chromatograph and
found to have the composition shown in Table 1.



tenperature: 220C). The acid content contained in the product nmainly
conpri sing pentafl uoroet hane was renoved by a known nethod and the residue
was di stiwbedo4mszet ain a crude pentafl uoroet hane. The paltiazmedosesiide 30
pent af | uor oet hane was anal yzed by a-gas chronat ograph and found to have

t he conposition shown in Table 1. WO 2004/ 005226 PCT/JP2003/008295 - 13
Tabl e 1 Conmpound Concentration (vol% CF3CHF2 99.8404 CF CCLF 0.0082
CFCHF 0.0024 CF CH 0.0879 CH F 0. 0Z&RleCHF3 0.0021 CHCLF 0.0020 CH Cl1

0. 0088 Preparati on [EXamgdfbaard uua@oﬁ%@g@fautqrocﬁet rwle%> (Raw Materi al
Exampl e 2) The pent @iH_OQaF! et hane optar ned Irggmg\a_‘lolgutw rat Exampl e 1 was

i ntroduced toget he d@@@lglr Mo @ reactor O|b08QU\ML||a
paIIadiuniaIuninun1@g{@H amnd reatteu unu%roﬂ%ﬂu condit) ons that the
reaction pressure W@E}@g%if WPa At theTeact iU ghgnperature was 280C. The
acid content and @rHogn droxTde cpntarmed 1y l0|4\=8'2gaa at—the 10 outl et of
the reactor were pcbgTdrry Tenoved uy maauuu@ Obﬁi gas—w—tN an aqueous
potassiun1hydroxidedﬁ@ﬁgwun and IHCH the ggsﬁwqg—drs%rk%ed to obtain a
crude pentafl uorog lclfl]dtlf Theobtained—et uucopro'lols%fi gofroethane was ]
anal yzed by a T U d f B fe—15—¢ I tion shown
n Table 2 T%f)llseﬁélfé’tfbﬂ Eﬁ&ggﬁge%t?,gt?g% ?FF§hf&8ﬁEé 888852 oF coir
0. 0081 wsmzﬁ%a‘edi%teﬁabﬁ@awée 2)

The pentafluoroethane obtained in Raw Material

-

5 Example 1 was introduced together with air into a reactor
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,C1l 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.



CH F 0.0246 CHF3 0.0019 CHC F2 0.0020 CH d 0.0087 Preparation Exanple 3
of Crude Pentafl uoroethane (Raw Material Exanple 3) To the crude

pent af | uowoahis226bt ai ned in Raw 20 Material Exanpl e 2PCTCHPE®D3/a0839CH3CL
were further added to prepare a crudédpent afl uoroethane raw naterial 3.
This was anal yzed by a gas chromat ograph and found to have the

conposition shown in Table 3. WO 2004/ 005226 PCT/JP2003/008295 - 14 Table
3 Conpound Concentration (vol % CEal¥R 9. 6322 CF CCLF 0.0081 CFCHF O .
0 018 CF CH 0. 0087[ CHIcAJdu#d25 _ CHESnBeRPFdtiGHCTF-859090 CH CL 0.1128
Example 1 A zeolltycgm@ﬁpCU|ar Sireyes 4A \pagug3§§ by—thttrdn Showa K K

aver age pore size: gfcc¢3FS|||Cd/d|un|nunn oougggy—-—&—efi (20 g) was
filled in a 200 m [BFEAEESS —Stee—TyHnder apgigacutmdti ed. Thereto,

about 100 g of the Exanmpl e 1 was
filled while cooli quﬂe cyllnaer amd—occast h ' d while keeping
the tenperature at CHPL After—10about—20 Uuybfg the—+tqui d phase part
was anal yzed by a T are shown in
Tabl e 4. Table 4 CoppET ConcentTiati-on tvotifT1 55 €H—99-4979 CF CCLF

0. 0082 Example 1
A zeolite (Molecular Sieves 4A (produced by Union
Showa K.K., average pore size: 3.5 A, silica/aluminum
5 ratio = 1.0)) (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 1 was
filled while cooling the cylinder and occasionally
stirred while keeping the temperature at -10°C. ‘After

10 about 20 hours, the liquid phase part was analyzed by a
gas chromatograph. The analysis results are shown in
Table 4.
Table 4
Compound Concentration (vol%)
CF,CHF, 99.8979
CF,CClF, 0.0082
CF,CH,F 0.0021
CF,CH, 0.0880
CH,F, 0.0001
CHF, 0.0015
CHC1F, 0.0019
CH,Cl 0.0003
As apparent from the analysis results shown in Table
15 4, CHF, and CH,Cl could be selectively adsorbed and
removed.
Example 2

Molecular Sieves 4A (20 g) was filled into a 200 ml
stainless steel cylinder in the same manner as in Example
20 1 and vacuum dried. Thereto, about 100 g of the crude
pentafluoroethane of Raw Material Example 2 was filled
while cooling the cylinder and occasionally stirred while
keeping the temperature at room temperature (20°C).
After about 20 hours, the liguid phase part was analyzed



CF3CH2F 0.0021 CF CH 0.0880 CH F 0.0001 CHF3 0.0015 CHCLF 0.0019 CHC1
0. 0003 As apparent fromthe analysis results shown in Table 15 4, CH2F2
and CH3CIwoanb4bobresel ectivel y adsorbed and renoved. ErampgPzo2odtadecul ar
Sieves 4A (20 g) was filled into a 20@5nm- stainless steel cylinder in the
same manner as in Exanmple 20 1 and vacuumdried. Thereto, about 100 g of

t he crude pentafl uoroethane of Raw Material Exanple 2 was filled while
cool i ng t Y &193fle?hzgip tramaiional The sanakyst s ¢ eul ke epfags horen

t enper at urig, agzpom f enperature (20C). After about 20 hours, the liquid
phase part was anal yzed WD 2004/ 005226 PCT/ JP2003/ 008295 - 15 by a gas
chromat ograph. The anal ysi s resul t L3R shown in Table 5. Table 5 Conpound
Concentration (vol{)  Tohgduddd9. 9/ 98cktchEERtUcHUBFo18y GH F 0 .0 017 CF
CH 0.0087 CH F 0. 0@@lcagHF 0. 0009 CHCIF 0Ug9903Zg9pCH3CL 0.10002 As apparent
fromthe anal ysis fesut&€srshown i nf Tabl€ 5 5S¢, @oBbgh-purity
pent af | uor oet hane haw.@@r purity pf  99.97 yopgaer nore was obtai ned.

Exanpl e 3 Mol ecul af cBL.eNe€S 4A (30 g) was fiTpegogMto a 200 m  stainless
steel cylinder in {hg gane manner AS i n exanpl§ooi0 I Thereto, about 100 g
of the crude pent afiicger 0EThane 0.0009
CHCIF, 0.0012
CH,C1 0.0002
As apparent from the analysis results shown in Table
5 5, a high-purity pentafluoroethane having a purity of

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 liguid 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.CCI1F, 0.0082
CF.CH,F 0.0016
CF.CH, 0.0087
CH,F, 0.0011
CHF, 0.0006
CHCLF, 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



of Raw Material Exanple 3 was filled while cooling the cylinder,
vacuumdried and then occasionally stirred while keeping the tenperature
at room twopesdiosz2e (25C). After about 20 hours, the | ipguiJg2qbasseopart was
anal yzed 15 by a gas chronmat ograph. -The anal ysis results are shown in
Tabl e 6. Table 6 Conpound Concentration (volt) CF CHF 99.9789 CF CClF
0.0082 CFCHFO. 0016 CF CH 0.0087 CHF 0.0011 CHF 0.0006 CHO F2
0.0008 CrHEBEEIRDOOU lekaaniand e drdmpaoasouse atsordeht. (Mfeeul ar Sieving
Carbon, 20, Takgda Chem [ g por e
RLOALUE ath s, @Jghﬁgig%gﬁ%§q%%g{aﬁ%%ééﬁéhyz$ﬁ§5 0%

size: 4 A (20 g% was filled into | stee I nder and
vacuum dr i€t MiPIrarin P flyife e Hararsherbethane of Raw
Material Exssgde7rl was filled while cooling the cylinder and occasionally
WO 2004/ 005226 PCT/ JP2003/ 008295 - i% s_/ti rred while keeping the
tenperature at -20C._ After about , the liquid phase part was

anal yzed by a gas|chr coapogndph. [Thecacahysasioesulbszare shown in Table
7. 5 Table 7 Conpougd.,@mcentration (vol %9 9€CRGH2 99.8992 CF CCLlF 0.0082
CF CH F 0.0023 CF|CH,a180 CH H 0.0003 GHFo@®006 CHG1lF 0. 0012

CF.CH,F 0.0023

CF,CH, 0.0880

CH,F, 0.0003

CHF, 0.0006

CHCIF, 0.0012

CH,CL 0.0002

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
and vacuum dried. Thereto, about 100 g of the crude
pentafluorpethane of Raw Material Example 3 was filled
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. The analysis results are shown

in Table 8.
20 Table §
Compound Concentration (vol$%)
CF,CHF, 99.9786
CF,CC1F, 0.0082
CF,CH,F 0.0017
CF,CH, 0.0088
CH,F, 0.0004
CHF, 0.0007
CHC1F, 0.0013
CH,C1 0.0003

Comparative Example 1

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



CH3C1 0.0002 As apparent fromthe analysis results shown in Table 7, CH2F2
and CH3Cl could be selectively adsorbed and renoved. Exanple 5 10

Mol ecul arwBiz2eee®s22A (15 g) used in Exanple 1 and 15 g @®CTNBR@GWOSAPS Si evi ng
Carbon used in Exanple 4 were mixed aydfilled into a 200 nl stainless
steel cylinder and vacuumdried. Thereto, about 100 g of the crude

pent af | uor oet hane of Raw Material Exanple 3 was filled 15 while cooling the
cyl i nder afieR®k caish ey yard | yaegumhidt eedkeephagethe abanraOOrg att room

t enper at Urend 26Qde /gér%aﬁp@é%oé%é)@é”éf Mﬁ ﬂ&éggkgaﬁhﬁ%im -k a”a' yzed
by a gas chro ogr The, anal ysis results are s | F

Tabl e 8 cﬁ&bbﬁ%%“%ﬁﬁﬁnﬁ?%&%%& ?%%I@@1l@#e{}Fn@Qog?BéleFaéélF 0. 0082
CF3CH2F 0. @@ﬂﬂred}wHiié)Eﬁéﬁhné}tﬁéOtQﬂﬁéraéﬁféoaeoggomCH@% e®a@@id CH3CL
0. 0093 Oo t|v ]5%; e Aé eolite Ieful ar . Sieves 13X (produced by
Uni on Sho %é g%b%%? éli%urﬁo FREAAAPRASRURATFAWRE = 1.2))
(20 9) masama1Yz&ﬁ|byza:ﬁﬁbrnhsmmahbgsapwm)2@@4/@ﬁ52?§18cféé82693/008295 -

17 steel drled Thereto, about 100 g of the crude
pent af | uor oet hane o?{}ga'i{&ﬁg%erl al Exanple 2 was filled while cooling the

cylinder and occasionally stirred ﬂ@b_Le;keepl ng t he terrperat ure at room

temperature 5 (25C)AdFLFHRET 20 BOUEEnt e fond S IasSe part was
anal yzed by a gas ,@@qﬁgpograpn. Te—amatysgg_ggsg-ts —are| shown in Table
9. CF,CCLF, 0.0082
CF.CH,F 0.0002
CF.CH, 0.0090
CH,F, 0.0251
CHF, 0.0012
CHCLF, 0.0021
CH,CI 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 éylinder 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-2SM-5 (produced by N.E.
30 Chemcat Corporation, average pore size: 6 3,



Tabl e 9 Conpound Concentration (vol% CF3CHF2 99.9452 CF CClF 0.0082 CF
CH F 0.0002 CF CH 0.0090 CH2F2 0.0251 CHF3 0.0012 CHC1F 0.0021 cCH3C1
0. 0090 Awoappamveres fromt he anal ysis results shown in Pallied8o29even
when the silica/lalumnumratio is 2.0y less, if the average pore size
exceeds 6 A, the selective adsorption and renoval cannot be attained.
Conpar ative Exanple 2 An activated carbon (granular Shirosagi KL (produced
15 by Take¥al remlbaninwdusatiess LB(), inver aje poendi zeaind®sA)) (20 Q)
was fille t ai pless y nd, ac ri.ed. Thereto,
about 100q3 ofﬁiﬁgplgéﬁ%e g%tiff%%ﬁ%&t gnéh§?9ﬁag er#gg‘g§ o Ie 2 was
filled whit® CRITHYCERE € I?ﬁd@rOéngﬂdékdﬁﬁ%nﬁptyCQOfsrmeded mhlle keepi ng
t he tenperaturezmaug@pﬂhleﬁppﬂgeabgll{§5c3 After about 20 hours, the
I|qU|d phase p nal.yze as chromat ogr aph. Slnllarly to
Arative Ex;%% %aﬁc ?ﬂ éPeEg¥vg 38§8FB9| BAIESd WheRo¥Re coul d not be
attalned qm&ifmcaﬁﬂuntpnocesstbe 2hecpnéeshtofinGHak200r i6H3G qyas not

tt d. ficat f d by th
oper at 1 on MIAEPHEY CoBl PR foFodiRaRY! L OB BB e e api e 1 except
for f||I|rﬁﬁ%ﬁQ@kw¢r@etFBZSNPEtépnedUQQGObglNgEt03@h€h@meabn€orporat|on
average pofg;&iZeon bcdn MO 2004/ 9953290\%0@%1&%9%{1?@8%%%

S|I|§a/alun1nun1rat|o = 15)).into stainless %geﬁgnthﬁder As
arédult @ SEATYSES, MEHeTHBUUEPT oRNS | ATPHECEARCAE bngCHQIJZlbIY CH3d was

not confi ripeekflusitséthahe Applicability



5 As described in the foregoing pages, when the purification process of
the present invention is used, high-purity pentafl uoroethane can be

obt ai ned. woReww@f12dor oet hane obt ai ned accordi ng to the pCaFgeno3/0os9enti on
can be used as a |l ow tenperature refriigerant or 10 a starting material for
t he production of high-purity hexafl uoroethane. WO 2004/ 005226

PCT/ JP2003/ 008295 - 19 CLAIMS 1. A process for purifying

pent af | uor oet hane, conpri sing bri n&LddMs ude pent af | uor oet hane cont ai ni ng

at least one conmpouR §@é@§éeﬂofrmib§»‘lg§%en€ﬁ ghé& gn8

hydr of | uor ocar bons caont ai ni ng one_car bon g roc oro%?ﬂorocarbons
contaln|n§qmﬂ¥%§%4ﬁwp%&%ﬂ4%ﬁdch@%rE%%F@f%%%F@@h agencanhihgingeatar bon

atom i nt deantaed mmﬂao@ﬂdagl@pé@@é@ £0HR' tBENGraugelbhl eshayngsan

f t A | icalal numratio 10 of 2.0 or le
gxg; 0 pgg, Qéiiék%c%ﬁg%?%eﬁggﬁ%s?ﬁ%gaﬂgegggggag ﬁBP@iSIZE of 3.5 t0 6 2?

to reducehydranhﬂammfImorsaaﬂb@mmp®umﬂatmnhgl@ﬁd aarBBniﬂp@migMdin the
crude psibaneods Jhecprosessogs claiped in.claim L, wherein

sai d 15 h ro uorocar bon contarl ning one car cted fromthe
group conﬁQﬂﬁﬁﬁfcwlﬁmu@mo@@$%ﬁ#§ﬂwﬂ¢mnm1©naghaneeahdterh&angoanthane 3.

The pr ocesaszea.gsagcé oes kD&l 8k m 1y Woeg ek g sal Qllbﬁg/gﬁaﬁ%%' poregarbon

cont ai ni ng oqg ar ogﬁaton1| 20 chl orodi fl uorone process as
claitfed i P&t ar 4@RP RIS P %@HP%%%?%@%%a@ﬁ%ﬁr@@ﬂtahﬁthgoﬁé car bon

atomis selweniafe oo §heeg¢s@u3> somn@ti\pgt@fréah@éoeﬁéh@aﬁtent of
dlchloroneth%pe and tr focess as clainmed in any

one of cl &% COTQP%pémﬁ%? ?ﬁn? a?o?%11%8ﬂ¥éh¥ b? E%chE%ﬁ%ound

cont ai ned et lugwetyana. t he crude pentafl uoroethane is 1 vol%or |ess.
6. The process Aas Cl@ﬁgﬁgré@eggyagqglgimgéaiﬂsc%aim 1, wherein said

15 hydrofluorocarbon containing one carbon atom is selected
from the group consisting of fluoromethane,
difluoromethane and trifluoromethane.

3. The process as claimed in claim 1, wherein said
hydrochlorofluorocarbon containing one carbon atom is

20 chlorodifluoromethane.

4, The process as claimed in claim 1, wherein said
hydrochlorocarbon containing one carbon atom is selected
from the group consisting of chloromethane,
dichloromethane and trichloromethane.

25 5. The process as claimed in any one of claims 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

30 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 .

35 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



30 to 5, wherein the crude pentafluoroethane is brought into contact with
sai d adsorbent under a pressure of 1 MPa or less. 7. The process as

cl ai mred iwoang/mareof claims 1 to 6, wherein the total pcanpznsoslsai d
conpound 35 contained as an inpurity 2@ the crude pentafluoroethane is
reduced to 150 vol ppmor less. 8 The process as clained in any one of
claims 1 WD 2004/ 005226 PCT/JP2003/008295 - 20 to 7, wherein the tota
cont ent oF°hydr Yheg6isc &Bokstadomraiteintg ofnéyehrdiducatarrarissng ai ned as an

| MpUrity bBnthhaifGUdacPeatBbhuRLaR! UG dihdLAICed, LQ, 00 yol; ppm or
C

less. 5 9__The process as.claimed (i any one of ¢ al s P 4038, Yhherein the
total conFBft CERARy BEGERIESHBEREEBASE /c it aiediusgdon® ddrborlatmpm @ont ai ned
as an i nmpLegsy in the crude pentafl uoroethane, is reduced to 50 vol ppm or
| ess. 10 10. TRe pr&gless as claimed_.in any .one of clains 1 to 9, wherein

t he “crude pent af | uord&t RARESPE 86t SilAedesy 1M 3o Cass afordigisng t he
f ol | owi ngtet 8pswherpia sheptotaleachitegtabfl &gl R Horsel ect ed from

t he group ksting r or get hyl.ene, . , ,

2, 2-di chl %?gg%?llf@t i %I %grrég[“h%%gln’a 8n§§é&ﬁﬁe§r 5§51 2P £MPYEtYafifor oet hane
wi th hydr B§encrifgopeasafAupheephesence sofreglufledortionatli e lcafpal Y&t to

obt ai n pentggl uoroet hane, and (2) a step of bringing pentafl uoroethane 20
obtqﬁned in steﬁ (1@ into contact with hydrogen, a step of bringing
pert’af | uor oet haRe oS REQCPRSsREPCLE)LMER: 6N eont @t wift v lexiygeri and/ or an

oxygen- conbabni weeedPOWRE, crQfedpsheR raf bR ntaflugroethane
obtai ned in steg (1) into con%gcg 'Hh h?ﬁro eﬁ%%ng%th%%aﬁhegpé)ntact wth
anﬁé

25 oxygen~aRaror=8n° Q?ﬁéﬁiegn CYAPEuRFEPEE. A process for producing
pent af | uor oet hane, (&9npei stag dhertakkawgnatstiepst ohk #eddRR Of reacting

at least opg-ARERCErom the group consisting of
15 tetrachloroethylene, 2,2-dichloro-1,1,1-trifluoroethane
and 2-chloro-1,1,1,2-tetrafluoroethane with hydrogen
fluoride in the presence of a fluorination catalyst to
obtain pentafluoroethane, and
(2) a step of bringing pentafluoroethane
20 obtained 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,
or a step of bringing pentafluorocethane obtained in step
(1) into contact with hydrogen and then into contact with
25 oxygen and/or an oxygen-containing compound.
11. A process for producing pentafluorcethane,
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
and 2-chloro-1,1,1,2-tetrafluoroethane with hydrogen
fluoride in the presence of a fluorination catalyst to
obtain pentafluoroethane,
(2) a step of bringing pentafluorocethane
35 obtained 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,



selected fromthe group consisting of 30 tetrachl oroethyl ene,
2,2-dichloro-1,1,1-trifluoroethane and 2-chloro-1,1,1, 2-tetrafl uoroethane
wi t h hydrwgeno4/dos2eeri de in the presence of a fluorinati @eeTORR@BYERIT O

obt ai n pent af | uoroet hane, (2) a step Q@fi bringi ng pentafl uoroet hane 35
obtained in step (1) into contact with hydrogen, a step of bringing

pent af | uor oet hane obtained in step (1) into contact with oxygen and/or an
oxygen- coffaidhiSHFER chip AU 9 WY 209at 9052060 PETAIS20084008a9%5n stdp or a

step of brgx mﬂﬁldxygﬁggdgnwgggmgyafg%@hnggdlg éﬁegntgléohggg coméﬁcy W th
hydr ogen and t hen rgp}o contact with oOxygen anla or—an oxygen-Eo‘Hf‘ ni ng
conmpound, “ZREFTR)2TH Qe RofOXNFST VI MYt Rt af | corpethdneaBdobt ai ned in step
(2) by UfSI ng the progess EC:CSfaidferi{ hrp@yfyi)ﬂ& ﬁénﬁééwsré??cﬁaﬂ@- f|12- A
process LrQduci.ng hexaf luoroet hane,  conprising reacting. a fluorine gas
Wi t hgpent %ﬁt%ol%%ecfhla%esqeﬁur(i#l & 0P RY e ng?ﬁ%%%s%l%%%?ﬁeélni AN®ny one of
10 cl ai ns ohe @fl@®laidns A ref ridger ant conpri si ng pentafl uoroethane purified

by using the pﬁ@ﬁesiﬂﬂfﬂdgggifbf”ﬁ&éﬁﬁ%f g ﬁégégfuérégt%gﬁe,
comprising reacting a fluorine gas with pentafluoroethane
purified by using the process claimed in any one of
10 claims 1 to 10.
13. A refrigerant comprising pentafluoroethane

purified by using the process claimed in any one of
claims 1 to 10.



