Speci fication A manufacturing nethod for 1,1,13, 3-pentafluoropropane

I ndustrial fields where the invention can be utilized This invention
‘relates to a manufacturing nethod for 1,1,1,3,3- pentafl uoropropane which
is inportant for industrial fields as blow ng agents,refrigerants and
propel | ants not destroying ozone in the ozone layer Prior art As a

manuf acturing method for 1,1, 1,3, 3-pentafl uoropropane (hereinafter, this
can be call ed HFC 245fa), there haveppekiicefdol a nethod for HFC 245fa by
reduction reaction with hydrogen of 1,1,1,3, 3- pentaf] uaro-3-chl oropropane,.-
whi ch is produced byranufiadturingneethod fors 13131 ri»@a@ﬁpﬁfglb%ﬁ%@% ai ned by
addition reaction of carbon tetrachloride and vinylidene chloride (WO

95/ 04022), and a method for HFC 245fa by reduction reaction with hydrogen

of 1,1,1,3,3-pentafluaro- 2,3-dichl qropropane or .
1,1,1, 3, 3- M@ﬁr%ﬂ 6‘_121@8 WFFCW%#H?% %%cfﬁpb%{gt;%%d However , ei t her

of tahf o ingf &Sﬁgiar%‘é%;?«fncé%ﬁgﬁ%&%?ﬁ‘vgﬁ%{%‘ég@ i BRBREL FOERT £ 3adct i on
f i N BB X
mnaf 2ot ur | PR GUGEPTORARE SDLER 1 ARG 2 TopebFiAL Sdehdh e Coal e

11z blowing agents,refrigerants and propellants not destroying ozone in the

ozone layer

Prior art

As a manufacturing method for 1,1,1,3,3-pentafluoropropane
(hereinafter, this can be called HFC-246fa), there have been known a
method for HFC-245fa by reduction reaction with hydrogep of 1,1,1,3,3-
pentafluoro-3-chloropropane, which is produced by fluorinating
1,1,1,3,3,3-hexachloropropane obtained py addition reaction of carbon
tetrachloride and vinylidene chloride (WO 95/04022), and a method for
HFC-245fa by reduction reaction with hydrogen of 1,1,1,3,3-pentafluoro-
2,3-dichloropropane of 1,1,1,3,3-pentafluoro—2,2,3—trichloropropane (EP
0611744) . | |

However, either of the said methods for HFC-245fa require two
processing steps consisting of a fluorinatibn step for chlqride to
produce a precursor and a reduction step for the produced compounds
with hydrogen. This results in a long manufacturing process in

industrial meaning and inferior economical scales.
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Ohj-ect of the invention The object of the present invention is to provide a
manuf acturing nmethod for produci ng HFC- 245fa with high yield and econom cal
"advant ages t hrough sinple process. Construction of the invention As a
result of eagerly studying about the manufacturing nmethod for HFG 245fa to
sol ve the above stated problens, the inventors found that HFC 245fa can be
produced with high selectivity through a step of reacting
"I 1, 1, 3, 3- pnieskheHrids: RS IPRereinafter, this can be cal | ed HCC-240f a)

wi t h anhydr ous hydrofluor| aci d t he esence of anti

catal yst, and Thatoh jeet p?%dl}l’@t Er%éﬁ"%“aYeé‘ 8? Jsﬁlf F%Yl’tqeyaf ’F%“Pﬁ?fﬁﬁy’g f or
exanpl e, 1-trifluor opr pRa

tetrafl uor om%l?h@ﬁl 0% Propusi Bg EE%%Sﬁ WJc:tg’h ?‘ggg I aﬁd {85oppRicals pdvantages
hi gh yield ducti.ng n the same step as that descri bed above, thus
enabling th fﬁwsﬁd?mmﬂ- C§£%§€'245fa with economical advantages and with

high yield by only fluorination step fromchloride as a starting material.
That is, this invention relates to a manufacturing nmethod for

1,1,1,3,3-p nt%f|UOIOpr pgne. wherein 1,1,1, 3, 3-pentafl uoropropane (HFC
245fa) is géﬁfiﬁﬂlﬂgﬂﬁﬁenated propane, which i s represented

As a result of eagerly studying about the manufacturing method for

HFC-245fa to solve the above stated problems, the inventors found that
HFC-245fa can_be produced with high selectivity through a step of
reacting 1,1,1,3,3-pentachloropropane (hereinafter, this can be called
HCC-240fa) with anhydrous hydrofluoric acid (HF) under the presence of
antimony catalyst, and thét the products which are not sufficiently
fluorinated, for example, 1,1,1-trifluoro-3,3-dichloropropane, 1,1,1,3-
tetrafluoro-3-chloropropane and so on, can also be led to HFC-245fa
with high yield by conducting again the same step as that described
above, thus enabling the production of HFC-245fa with economical |
advantages and with high yield by only fluorination step from chloride
as a starting material.

That is, this invention relates to a manufacturing method for
1,1,1,3,3-pentafluoropropane, wherein 1,1,1,3,3-pentafluoropropane (HFC~
245fa) is obpained by reacting hologenated propane, which is represented
by the general formula :

CX3CH. CHX:

[In the general formula, X is fluorine atom (F) or chlorine atom
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by the general fornula CXerr]CH err]CHX[err] [In the general fornmula, Xis
fluorine atom (F) or chlorine atom 2/12 (d), and all of X can not be
fluorine atonms at the sanme tine], w th anhydrous hydrofluoric acid (HF)
under the presence of antinony catalyst. In the present invention,

particul arl yC1)} drgl albooft Xntan et béeflueaine gboms abribecsane himedi ng

pent aval ent antinony catalyst, trivalent antinony catalyst or the mxture
of these i nwikhuanhydhrass hydsofihioniongcicht(HF Y sinder| the ipresence ofoantimony
antinony which is obtained by fluorinating anti nony pentachl ori de or

anti nony tricalthtystde can be used as a -catal yst. However, when sone chlorine
atons are contained in the catalyst, chlorination of the starting nmateri al
‘may be conduct efn tthel prasenthénvantdon; \pargionlamys ieds ﬁmmrwr&ogmhdth, it
‘is preferable to use conpletely fluorinated anti nony such as anti non

pent af | uor i seactiamisneanducted iRyonsirg pentaalentapytimonx eatalypt, trivalent
pent afl uoride or antinony trifluoride can be used either alone or m xed
each ot her faptineny catelyistcer Sthesmixtune pé thaseednfbiquidephase:t A§rantimony

catalyst, fluorinated-chlorinated antimony which is obtained by
fluorinating antimony pentachloride or antimony trichloride can be used
as a catalyst. However, when some chlorine.atdms are contained in the
catalyst, chlorination of the starting material may be conducted to
lower the selectivity of this reaction. Accordingly, it is preferable to
use completely fluorinated antimony such as antimony pentafluoride or
antimony trifluoride as the catalyst.:

Antimony pentafluoride or antimony trifluoride can pe used either
alone or'mixed each other for use. These catalysts can pe reused for the
reaction. - "

In the present invention, solvent is not specifically necessary, but
anhydrous HF being a reaction material can be used as the solveht.
Reaction solvent can be used if necessary, that is, it can be used as
the solvent so long as being inactive to the catalyst.

In case of using antimony pentaflubride as the catalyst and
anhydrous HF as the reaction solvent, the concentration of the antimony
Qatalyst may be restricted according to the materials of the reaction

. container due to the strong corrosiveness. That is, when the reaction

container is made of fluororesins, the concentration of the catalyst is
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In.tfhe present invention, solvent is not specifically necessary, but
anhydrous HF being a reaction material can be used as the solvent. Reaction
sol vent can be used if necessary, that is, it can be used as the solvent so

L0777 O U b e T BBt e o
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i s, when th%nae)a?édaoggg&ﬂ%ﬁ%gfsnéeﬁt nOBfféué%afcﬁgb@s 545%]:3%%%@2%@9 on

of the catalyst’is 3 restricted I n use er

reaction ooBhglfity benfRGRlaRAIbAE PTE0R SHIRROBHGISHEN G HBALSHALIOn

Cerr] (Haynes rnational, Inc. So on, the conéentration o

catal yt is rgsprdeebad1y Wotmévl ichRAY1 RRkats Ude! dRodi0B? Arhyireds aF ! BRd

catal yst, the concentration 1s preferably not nore than 1 nol % to the

amount  of aﬁB%@'rﬁ‘é\ﬁl‘\ﬁgEblsﬁﬁgtfﬂHr% Bh&Y 9.8bho1Gh P& drh8Re GorrBBidA] N View

of the corrosion. n tthe m xture of antinony pentafluoride and anti nony

trifiuvoride is el bRé mixBardoft Att{minyOpehtANULITMY AMANAALIIERY! HR1f%oride
antinmony trifluoride 1s preferably not ‘nore than 1-at nolar ratio, nore
preferably Bgtagfigd] Nafe MiRirl rABi&of ahtfnord" Hehttr1068P 48 o hhOindy
trifluoride is preferably not more than 1 at molar ratio, more
preferably not more than 0.5 at molar ratio, and the cohcentration of
antimony pentafluoride in the mixture is preferably not more than 10
mol% to the amount of anhydrous HF, more preferably not more than 3
mol% in view of the corrosion.

When antimony trifluoride alone as the catalyst and anhydrous HF as
the reaction solvent are used, the concentration of the catalyst would
not be restricted because the corrosiveness is very sma}lt

Reaction temperature may npt-specifically be limited, but 50C to
200 is preferable, 60C to 180T is more préferable.

Also, reaction pressure may not specifically be limited, but a range
from atmospheric pressure to 50 kg/cm2G, more preferably from
atmospheric pressure to 30 kg/cm?G can be applied.

The molar ratio of the starting material and anhydrous HF can be
optionally v;ried. But, practically, an amount of HF is preferably not

;ess than the stoichiometric amount needed for leading the starting

material to HFC-245fa., It can preferably be used in an amouht of not
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antinony pentafluoride in the mxture is preferably not nore than 10 mol %
to the anobunt of anhydrous HF, nore preferably not nore than 3 nol % in view
"of the corrosion. Wen antinmony trifluoride alone as the catal yst and

anhydrous Hf %tﬁ&? J @afids WheSSLYRIMI ofié Er 1S Brlourite 0P ORGE Meka! £ih a00! bimes
cat al yst vwnﬁ not be restricted because the corrosiveness is very snall.

React i on t efeiabiif iBYr {0 tanslRE idd 6abasidcdbhadsed, but 50[err]C to 200t
i's preferable, 60t to 180[err]C is nore preferable. Al so, reaction pressure

may not speci f iggabtdonPBrbduBtiobtditedain aMaeréictiont 6P syee présaitedavertion
50 kg/cnferr]G nore preferably from at nospheric pressure to 30 kg/cnferr] G

can be appl ied vadhes WRLRT tHeabbBc®iont benditabhsng material and anhydrous HF
can be optionally varied. But, practically, an amount of HF is preferably

not |ess thEodrbeetraehtbrepropane (HOPOR24Neddeuding lisombr)g the starting
material to HFC- 245fa. It can preferably be used in an anmount of not 4/12

| ess than SgifilnesotiichIbrsprivpanet (HOFCaPAR,Ntincuding isemer),han 100 tines the
stoi chionetric anbunt as occasi on denands. Reaction products obtained in '

t hed_r eact i ogrigflubled ieh@ssspropane n(HOFC-243;, Vacluding tibomers ,r eact i on
COH'ItI Ons.tetrafluorochloropropane (HCFC—ZHH,-includiné isomer) and so on,

which are insufficiently fluorinated products, can be optained besides
HFC-245fa. These insufficiently fluorinaped materials can be

effectively used by recycling to the fluorination reéctor after
separating from thé produced reaction mixture.

A method for recycling also can be applied wherein HFC-245fa as the
final objective, hydrofluoric acid and HC1 as by-product of the reaction
~should be separated from the system of reaction by the fréctional
distillation tower attached to the fluorination reactioh apparatus, and
the insufficiently fluorinated materials having higher Boiling point
among the above products shoula be directly returned to the reactor.

1,1,1,3,3-pentafluoropropane, which can be used as a starting
material in the present invention, can be easily obtained by addition
reaction of carbon tetrachloride and_vinyl chloride (Journal of
Molecular Catalysis, Vol.77, 51 page, 1992, and Journal of Chemical
Technology, Vol.72, No.T7, 1526 page, 1969).

As the reaction systems of the present invention, there can be

applied a batch system wherein the reaction is conducted after
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Fl_uor ot et rachl or opr opane (HCFC- 241, including isoner),
di fluorotrichl oropropane (HCFC-242, including isomner),
‘t.rifluorodi chl oropropane (HCFC-243, including isoner),
tetrafl uorochl oropropane (HCFC- 244, including isomer) and so on, which are
| nsuf fi ci englppiikHOrdaEssPisedbeing na8sr RASOBb AN besdveps the Grddbsts and
These insufficientTy fluorinated materials can be effectively used by
recycling tgotohg &|akmi-Batdn Bysean wherain @hesppeduitisngnd rsomoh heregd rralton asiit
reaction m xture. A nethod for recycling also can be applied wherein
HFC- 245f a agorftiaubisial whADie®nevef thedstarting materiidlanis Iﬁp?&ﬁecby- pr-oduct
of the reaction should be separated fromthe system of reaction by the
fractional ghrdinlb@dlygnahdvecontimpuedsystem ahéteior ithetproduceacdndoso on are
apparatus, and the insufficiently fluorinated materials having higher
boi | i ng poi tdikeanoug doneimionsdyprieiliec the sdtamtdng anatierdalsd \areesuppldedt o t he
reactor. 1,1,1, 3, 3-pentafl uoropropane, which can be used as a starting
mat eri al i ncantdnpoesignt i nvention, can be easily obtained by addition
reacti on of carbon tetrachloride and vinyl chloride (Journal of Mol ecular
Catal ysis, Vol.77, 51 page, 1992, and Journal of Chemical Technol ogy,
Vol . 72, No.7, 1526 page, 1969). As the reaction systens of the present
i nventi on, Rdssibitiby b waipilizéng ctheatinversdhionein vimdustry t he reaction is
conducted after 5712 _

According to the method of the present invention, HFC-245fa can be

obtained with high selectivity by reacting 1,1,1,3,3-pentahalopropane
such as 1,1,1;3,3-pentachloropropane with anhydrous HF under the
presence of antimony-catalyst, and insufficiently_fluorinated products,
for example, 1,1,1-trifluoro-3,3-dichloropropane and 1,1,1,3-
tetrafluoro-3-chloropropane cén also be led to HFC-245fa with high
yield by conducting again the same step as that descriped above.
Accordingly, a manufacturihg method for HFC-245fa havihg economical
superiority, wherein it can be produced with high yield by only

fluorinatioh step of halogenated propane,can be provided.

Embodiments

The present invention will be explained more concretely in the

following examples.

Example 1

2.0g of SbFs was charged into a Hastelloy made autoclave having a
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suppl yi ng necessary starting materials so as to recover the products and so
on, a sem -batch system wherein the products and so on are taken out

conti nuously while one of the starting nmaterials is supplied continuously,
and a continuous systemwherein the products and ,so on are Eﬁﬁea out
conti nuous| y20@ml dnteenal xpiumgy Thers afiter sthe subptlave Wamiqandedstq 30 T,

Possibility of utilizing the invention in industry According.to the netho
of “the pr egeﬁf’g ivaéﬁPY‘Hf%,usl—%-aZ@S?%g & Tpds b@c’grﬂéﬁtﬁﬂr‘?ﬁ 218 | R4S 9?5@9

by reacting 1,1, 1, 3, 3- pent ahal opr gpane .such as 1,1,.1, 3, 3-pent achl.oropropane
wi th anhydr okt 45 bA R ED p?"ég'é'gg% ‘H‘fﬁaﬁtﬂ? %ﬁg,d%a‘qegqpﬁg?‘?urgnaeachedogb%o.
Insufficiently fluorinated,products, for exanple,

1,1, 1-tri f | uor o-B8C8USE heoLBRraadnRrestyre, Heny yp by produced HC1, the produced

o g RSP AN 18 Sl b el 0B s e bt

renuf acturt 19 BSEISR, Slon S et SRl AL AP SRRBTHESORPES Y b JIBRRAE

D OpaneCan b gkt ke TBIBH 5P AP LR bk R Bt or s 8 ol
at 80C , as keeping inner temperature at 50T , the reaction mixture
from the autoclave was collected in the same cold trap as mentioned
abbve while HF was removéd by a water-scrubber and an alkaline solution
scrubber.

The amount of organic compounds collected in the cold trap was 7.5g,
and these were analyzed by gas chromatography. As a result of analysis,
it was found that HFC-245fa was 52%, HCFC-244 (including isomer) was

- 24%, HCFC-243 (including isomer) was 19% and HCFC-242 (including isomer)-
was 1%. . '
Exémple 2
| In the Example 1, 4.0g of SbFs, 95g of anhydrous HF, and furthermore
40g of a mixture of HCFC-244 (including isomer) and HCFC-2H3 (including
isomer).[HCFC—zuu:HCFC—2u3 = 56:44] were added in the same reactor. And
then, as the.reaction temperature and the reaction pressure were kept
at 90°Cc and 12 kg/cm2G respectivély, the reaction was conducted for 5
hours in the same way as described above. A result of the same analysis

showed that HFC-245fa was 95%, HCFC-244 (including isomer) was 3% and
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2.0g of SbF[err] was charged into a Hastell oy made autoclave having a 6/12
200nL internal volune. Then, after the autoclave was cooled to -30 [err]C,
‘'50g of anhydrous HF and 22g of 1,1, 1,3, 3-pentachl oropropane were added. It
was heated with stirring till the inside tenperature reached 80[err]C

Because t heygpd-2n3al iny10ashy & someF) Wwasbggproduced HA, the produced gas was
taken outside the reaction systemthrough a water-washing tower, a cal cium

chloride tower and a cold trap at -70[err]C to set the reaction pressure
being 10 kg/cnferr]G After the reaction was continued for 8 hours at
80[err] C, agxdgAei 89 i nner tenperature at 50t, the reaction mxture from
t he autocl avewas <ol l ected in the sane cold trap as nenti oned. above while
HF was renmpved ipigaofVebFs - st BobgrofustFanimipdabe nef SbFutwane sddedbmnd. The
anount of organic conmpounds collected in the cold trap was 7.5g, and these
wer e anal yzpeadtedgis ther same omyaph\Exatple r.edureswit afiatheisamei anagysisound
that HFC 245fa was 52% HCFC-244 (including isoner) was 24% HCFC-243
(i ncl udi ng shewedr that HFCO24 5 wREFED®4 HCRCr2dilu dimeluddogeigomenl was 25%anpl e
2 In the Exanple 1, 4.0g of SbF[err], 95g of anhydrous HF, and furthernore
HCFC-243 (including isomer) was 20% and HCFC-242 (including isomer) was

1%.

Example 4

7.7g of SbFs was charged into SUS316 made autoclave with a 200mL
internal volume of inner tube made of PTFE (polytetrafluoroethylene).
Then, after the autoclave was cooléd to -30 ¢, 42g of anhydrous HF
and 22g of 1,1,1,3,3-pentachloropropane were added. It was heated with
stirring till the inside temperature reached 80T . |

Because the internal pressure went up by produced HC1, the produced
gas was taken outside the reaction system through a water-washing tower,
a calcium chloride tower and a.cold trap at -70C to set the reaction
pressure being 13 kg/cm?G. After the reaction was continued for 5 hours
at 80C , as keeping inner temperature at 50C , the reaction mixture
from the autoclave was collected in the same cold trap as mentioned
above while HF was removed by a water-scrubber and an alkaline-solution
scrubber.

The amount of organic compounds collected in the cold trap was 6.8g,

and these were analyzed by gas chromatography. As a result of analysis,
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40g of a m xture of HCFC-244 (including isomer) and HCFC 243 (including

i soner) [HCFC-244: HCFC- 243 = 56:44] were added in the same reactor. And
‘then, as the reaction tenperature and the reaction pressure were kept at
90[err]C and 12 kg/cnierr] G respectively, the reaction was conducted for 5
hours in thetspae foayd ahateBPC-2460a atrsy 842 A HOFSuR iU ofinched ingrd semert)y sias
showed that HFG 245fa was 95% HCFGC- 244 (including isoner) was_3%and 7/12
HCFC- 243 (i aekydiorg-253 nidnyluding? isomeranpas w%ang HQFCSBF% erinpluding isgmer)
SbF3 in place of SbF[err] were added and reacted in the same way as Exanpl e
1. Aresultwag @M5%.sanme anal ysis showed that HFC 245fa was 50% HCFC- 244

(i ncluding isoner) was 25% HCFC- 243 (including i soner) was 20% and

HCFC- 242 (i ncl uktidggafsemdiey efaanhydrpise HE and; @28f oSR[led s3s3vas charged into
SUS316 made autoclave with a 200nL internal volune of inner tube nade of - -
PTFE (pol yt pentédhloroptdppneriksre Thargedapgeain timgoathe reactonahersbn dde; o
-30[err]C, 42g of anhydrous HF and 22g of 1,1,1, 3, 3-pentachl oropropane
wer e added. catalyst wasminsmahnedy Sherreacdion yas gendvriede 1R ctise 538 @Y 88ched

80[err] C. Because the internal pressure went up by'Produced H? , the
produced . decribed above to recover reaction products. The amount of organic

compounds was 8.8g, and a result of analysis by gas chromatography
showed that HFC-245fa was 53%, HCFC-244 (including isomer) was 23%,
HCFC-243 (including isomer) was 18% and HCFC-242 (including isomer)'was

1%.
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gas was taken outside the reaction systemthrough a water“mmmlﬂuﬂ) “I“‘
calciumchloride tower and a cold trap at -70[err]C to se _
‘pressure being 13 kg/cnferr] G After the reaction was conti*nuéd tor" 5 holrs
at 80[err]C . as keeping inner tenperature at 50[err]C, the reactlon

m xture frohehelsagdained dswas col lected in the same cold trap as nentioned
above while HF was renoved by a water-scrubber and an al kali ne-sol ution
scrubber. The anmount of organi c conpounds collected in the cold trap was
6.8g, and these were anal yzed, by gas chronat ography. As a result of

anal ysi s, 8/M2 Atm apbuning rathad-Eopakily u§s352%taﬁhmmmp§m¢pc| udi ng
| soner) was 22% C-243 ncl I soner), was 18% and HCFC- 242

(i ncl uzji ng P“E%?F%‘F’) ahe! % gwer)gﬁg.dlu QREPP2DR, ISk °HWOH¥ W%BSZZahof
1,1,1,3,3- pentac pane re phar ed a other tor erein
the catal ysﬁ g%g.? %ﬁ‘i n‘fhé’ﬁ@ﬁc’ﬁ Sﬁ ﬂd?ﬁét gene Qﬁ'@qﬁay as
decri bed above to recover reagﬁ*eﬁ% ducts. The anopunt of organic
conpounds was 8.8g, and a res al ysis by gas chromat ography showed

('l uding 1 sordD) RaEeT805S (6T medts 3435 (| FharSie om rerhidedge aton, and
all of X can not be fluorine atoms at the same time],
with anhydrous hydorofluoric acid under the presence of antimony
catalyst.
2. A manufacturing method as defined by claim 1, wherein
pentavalent antimony, trivalent antimony or the mixture of these is used
as the antimony catalyst.
3. A manufacturing method as defined by claim 1, wherein the
mixture of antimony pentafluoride and antimony trifluoride is used as
the antimony catalyst. N
4. A manufacturing method as defined by claim 1, wherein
antimony pentafluoride is used as the antimony catalyst.
5. - A manufacturing method as defined by claim 4, wherein the
antimony pentafluoride is used in a concentration of not more than 1
mol% to the amount of the anhydrous hydrofluorie acid.
6. A mapufacturing method as defined by claim 1, wherein the
reaction is conducted in liquid phase.
7. A manufacturing method as defined by claim 1, wherein the

reaction is conducted in anhydrous hydrofluoric acid as solvent.
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79,2 33 pentat 1 uoropropane, “wierein 1, 1t 5 pent o | ot AMNGWNUBISNL LN
obtaianf2¥ rFZCFing hal ogenat ed propaneh mhicpois reprengtsﬁ b?itEeaton1
g_?ngL?ori ne torri gﬁa%%ééﬁﬁkﬂ% %ﬁﬁlﬁé’i hguéﬁg%gat?}}%gggaﬂg tine],
R R HRER AHTERE AR BolY bR IES RS i aBincR b EOARERS
ant i nony, tﬁgvﬂte%ggqﬂagoxyantgrmoggﬁ I[g'eﬁ)gre of these is used as the

y .

antinony cafalyst. nufacturing nethod as defined by claim1,

antimony cafalyst."s: " ! y claimi,
Used a5 tho St | mofy RAFEpEPIRE RERIH g ctneRley RIGUTAY sherb el By

claim 1, heheldbnghenta upite ik Uidd an iy&baﬁene&aﬁ%ﬁ 8P It rd AridhY b

5. A manuf acturing net I ne alm4, wherein
mol% to the amount of anhydrous hydrofluoric acid.
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ant’i nony. pentafluoride is used in a concentration.of not nore than 1 nol %
to the anount of the anhydrous hydrofluoric acid. 6. A manuf acturi.ng
‘net hod as defined by claiml1l, wherein the reaction is conducted in liquid
phase. 7. A manufacturing met hod agpgidaeged by claim1l, wherein the
reaction is conducted in anhydrous hydrofluoric acid as solvent. 10/12

8. A manufacturing nethod as defined by claim3, wherein the m xing
rati o of the antinony pentafluoride to the antinony trifluoride is not nore

eretn”t et SR iring minem ek s gaagionspums werei ©
than 10 mol $1,q,8[1s-pi@aniudopposné QHECRMBTa) | 1mobtahwed] byliéddting
| halogenated propane, for example, 1,1,1,3,3-pentachloropropane and so
on, which ié represented by the general formula : |
CXsCH2CHX:

[In the general formula, X is fluorine atom (F) or chlorine atom (Cl),

and all of X can not be fluorine atoms at the same time],

with anhydrous hydrofluoric acid (HF) under the presence of antimony

catalyst. HFC-245fa can be obtained with high yield and economical

advantages through‘simple process.
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