EP O 456 841 Bl Description TECHNI CAL FIELD 5 The present invention
relates to a nethod for produci ng dichl oropentafl| uoropropanes (R225s).

Hydr och- | orof | uor opr opanes are expeﬁﬁ%ﬁqg“tﬁ‘ useful as foaning agents,
cooling nedia or cleaning agents |ike conventional .chlorofluorocarbons. As
a method for, Q%%%HEI ng the dichl oropentafl uor opr opanes (R225s), it is known
to synt hesi ze dichloro-1,1, 1, 2, 2- pent af | uor opr opane (R225ca) and

1, 3-dichl or HicA: A Pent af | uor opr opane (R225cb) as to shown bel ow by
addi ng tetrgﬁéuumerﬁgene to dichl orofl uoronethane in the presence of

al um-num ghl org@resér® nbentidnelates to a method for producing dnchloropentaflt[oﬁf Foll:ar{egfﬁéb%)?@yérgch-
Pal et et alioreflubrepropiids: aré-éfebted oI TusofuP 88 MdBming afdnts 1&RiMng( rﬂe&l r) cleahiyVBIERES . like N
t hi s reacti QenvesliosdNbHidrébidro@momet hane i s di sproport i onat ed as shown by the
fol | ow ng formg &melhod fdr pddaudirdy the dichloropentafluoropropanes (R225s), it is known to synthesize 3,3-
[err] di spr @pbisioi1an@amentaiioropragatle [gy22pdap dutC 1 ,3-@lchiors-ofi 2121%peidagroprbpand) (R225ch) as
hardl y separsbdindeloy by adding adtraiietobtbylers i dichiogofldrarbeathaheih itt@rprésenck of aimdnumchiride:

| arge anount. Thus, this nmethod has a di sadvantage that a nulti-step
purification process is required to obtain a product in high purity. The
present invention provides aCHg&OPg -f-ocmpefmlum ng a

di chl oropent af | uor opr opane, whi¢h _conpri seé §§ H gg di chl or of | uor onet hane
(R21) wit¥ tetrafluoroethyl ene @55)":“ n the SB of a Lews acid

catal yst 35 for addition react btai n di chl oropent afl uoropropane,
wherein said Lewis acid is a halide containi ng at | east one el enent

sel ected fromthe group consisting of SbCCMB,CRaCHGEF i and Ti, or a
fkuori de gf the formula [err] 40 wherein Mis one of atons selected from

Goup | Ve, \é@alaESheQ CA bLJnPcFRE\ur?dg‘?éki‘ 1871 Ho%&eb -rﬁh? ﬁa%(,e' s one of

Cl Br and 4 lyry of 0 <
’ h
a <5, and [é:rr I'S a regT nurrger % err Cl,o |n tFue case of G oup

I Va, a real nunmber of 0 < [err] gje!'s in the case of Group Va, and a real
nunber ofy,;0 < [err] 2.5 in the MEE 301 Goup Illb, provided that [err] is
an integer of fronCBCEgGFS5. -45-——-—'Fhe—-h-a-|—r—d-e%ont alﬁﬂﬁg;, CBE4EL one

el enent sel ected fromthe 959 Sb, Nb, Ta, Zr, H and Ti

i ncl udes chl orides such as ? $f88 pg%ltg%g |y fluorinated corrpounds of
such chlorides; fluorides such as [err] and partially chlorinated
conpoundsseofand bebroduct ahlofothes {R20Y \dmhdebarc&xndapardm biesusygl eethad sych jas flistillation is formed
partially cha dlafgaameent ghus; thisamethed hesch @@mmmmeﬁnumm Piyifigation] erocass isiresireddes |
The parti al [optahiapedpgt i igh petitv-or i des and- 50 partially-chlorinated fluorides
i nclude, for el® sé"“ nvertien provides FIW&E%F’“%"H@ dFCB'PWB?"?" °§?PF°P3'I9aY‘P'?hé’8€PP‘I's95
be prepar ed "R 4 ”°&‘° e @@"df“‘tt luprgpthiiang (4 p"S??""WérL@Y‘"ﬁaﬁWF ¥he
of atons @elf%@F@EP '?%Pﬂ ‘T]&b‘gj’& Hﬁ‘:’%ﬂ%’l“gff’?’ “%f‘”" ‘i?“{‘;%% g '9? ‘a%’“"g at
Group I11b, ??F‘%?e Wﬂfrs ORIPT IR e g eReonsigt °fsfP ANt Yo of B3
a mixture of o SHEh atons, ais a =4 in the case of G oup | Va, [err] =5in
t heicase of I\%ﬁup Va, and [err] = 3 in the case of Goup Illb, for exarrpl e,
a chloridg s as [err] or a bromde or iodide such 3

wherein M is one of atoms selected from Group 1IVa, Group Va and Group lilb, or a mixture of such atoms,
Xis one of Cl , Br and | atoms, or a mixture of such atoms, « is a real number of 0 < « < 5, and 8 is a real
number of 0 < 8 < 3.5 in the case of Group IVa, a real number of 0 < 8 £ 4.5 in the case of Group Va, and
a real number of 0 < 8 s 2.5 in the case of Group lllb, provided that « + g is an integer of from 3 to 5.

45 The halide containing at least one element selected from the group consisting of Sb, Nb, Ta, Zr, Hf and
Ti includes chlorides such as SbCts, NbCis, TaCts, ZrCls, HfCL4, and TiCls, and partially fluorinated
compounds of such chlorides; fluorides such as SbFs, NbFs, TaFs and BFs, and partially chlorinated
compounds of such fluorides; bromides and iodides such as TaBrs, HfBrs, Hfls, and TiBrs, and partially
chlorinated or fluorinated compounds of such bromides or iodides. The partially fluorinated chlorides and

s0 partially-chlorinated fluorides include, for example, TiCL2F2, TiCLFz and ZrCzFa.

The fluoride of the formula MX,Fs can readily be prepared by treating a halide of the formula:

MX,

55 wherein M is one of atoms selected from the group consisting of Group IVa, Group Va and Group lilb, or a
mixture of such atoms, X is one of Ct, Br and | atoms, or a mixture of such atoms, « is « = 4 in the case
of Group Va, « = § in the case of Group Va, and « = 3 in the case of Group lllb, for example, a chloride
such as BC3z, ALCla, GaCls, InCt3, TiCls, ZrCls, HICLs, NbC1s or TaCls, or a bromide or iodide such



EP O 456 841 Bl as [err] °~ or ‘[err], with a suitable fluorinating agent,
for exanple, a chlorofluorocarbon éCF% such as trich- |orofl uoronethane
(R11), dichlorodifl uoronethane (Rl 8881 Bhl or ot ri f I uor onet hane (R113), a
hydr och- | orof | uorocarbon (HCFC) such as d| chl orofl uor onret hane (R21) or

chl orodi Tl uqianeghangsd fiMl Gse2 l.’Brs,Wiil';, U9 9% O7nf QN HAS ABR - or THE
treating CAl"!;Ff | §ith OB Seuktthey ﬂ@éﬁ &g Q:L.UR:‘Pnethﬁieahé‘ dhﬂ &Pﬁ Ere Osrubl{1 S{RH{ ce.
However, lBroﬁu%roHﬁﬂ’lﬁje {R91)€ BRm&Naititbro SAshb (R1R) & WHidRi oﬁmuo%mm o W113)N8 Aybrden-i ne
source to ibrafRiofd8drbdr @HCFOY Such @é‘&&ﬂld?dﬁu&r&mﬁ@fmi)%r Eifforoifikatbrhdthehnd @dFor 28 nidogeR! ! |
pref er agl yaubfida® ndfhelgas.[ €rr], when chl or of [ uor omet hane or

hydr 8ehl or of Inoeatingtddmitidns varyedepbriaig dponamthalifelb s tisiResouldd. kisvedd Ot Susual to
pref er abl yerddiby af lasrardeduitioRr anjountwhhe flsdkifecsourcd taQlid HaldesOUr ce such as hydr ogen
fluoride i s ®Emplaaptiod. terhpepature < uswally frome-50 Jo (200G, | prefératdymfri@ 420 rtolt 106 * ¢, Owtién
weeks, pr edhirofitairomethageorihytrochiordfiaordmatiaang isveimployart brair ushidlly Goro R26t th 200 Copreferably
hy dr ochkeorfeoi Qtor150sL ikeneothesfiueiinelsoyrescsuchraschydregenfiboyidé isemp@@®dm nutes to two
weeks, pref effeeotepctipr gme d esubllyuirom 30 minuteg 4y 2 weRlksn poterably ffofnub hpuido d oday.ceheguch
as hydr ogeghlordflupsemethang o hydrpg wpromEthane: i§ igmelayedognd fusyaty rome3Gmipuwprietvaaivepksl | n
t he fl uor iReferahly frameomediynie epejday. when @hepf'@f'@rsawmsvg@ﬁw'@aewowe isjeploypd: hi n a
proper r ange Thecoglepof fiyoping ar‘RS'? eogtaineq ﬂéh |“@!Idﬂ oo foppula MX.F is preferably s°'°°t°d to b°

di chl a9 eeRe 'P‘f’%as% "f? "E"f?@ ?,p(‘?pﬁ??sd‘lh"%
e r?nffﬁe%gﬁw T ﬁﬁ@.@ﬁ“g%@@ ggﬁ;; %.ﬁﬁﬁlg
2 morPh

sol i d. Howy s 4 m G@ 69’ ﬂsl.gllyp(;J referiby{ 0.0

the case ref

cgse of fﬁG Ouﬁmﬁddm i%h'% ﬂ:éia%ﬁ&égg@ mﬂﬁﬁrﬁiﬁ  Oris F&ré stzcan '}gr €
pr ef er abl yeq ineft’ so ght i b ver in llﬁdté)ﬁ)e
reaction Ofyrifitaton! iPis LslalyAd 6}%"&? ﬁﬂ@reh&ioﬁ %me%@e’ﬁ@eﬂﬁ% sSifen? EW' s acid

catal yst canTRLarkddMi e Qehalydl vatids Hélﬁﬁ&ng&fa Y ﬁ@ﬁyp§Uﬁhe &dtalyst used. However, it is usually
per f | uor obwdny b.b€ ol 50k B Wéi '?rn , teforaMPOHE 0.1 td 1090 by MeightOrelaheitd thedtafting terial. The
purificad iesttion fs doRductddl asualyy With £ teipakati® a8 cbl Grbm t-Betol 28 €C, | pRdlerabily Hrdie -20 to
absence of 108+ G.0the edabtion preasubs® wsialhyofront (& 2951 taak YOStH 30 &g/tra?s G pp@rabiy igmugw 47 he
type of t hisr (0ctd 3% gdm?e@®ed. However, it is usually fromO0.01 to 50% by

wei ght, pr ef @heabheunt plotetrdiudrodtiyledd) %6 by added gé wisualiye prafeiabie at dpast rguigblar toi REJ to
material . intreas@ e conversion @ifi2l.s conducted usually within a tenparature range
of frompee 80 #dhdg alditipn ‘élplepfamwtoft?t@fhomﬂmyl?@ @R tn the prsence ohe Lowihagit eatalyst & | s
usual 'y f resnslugted gndensugh reaetiof epndiion3ipt the molar @jo of AF tof R dgAt ipast eguimalars Refarablyzinp o r
(0 to 15 k¥jyexsass ayountriie disprapprionasipn teaatipnof|Rgd F@é‘?ﬂl‘%ﬁ@l’%ssﬁ% WhRrBRYcpS;siown by
usual |y priB¢ Pfiyngformpla east equinolar to R21 to increase the conversion of
R21. so If the addition reaction of R21 to tetrafl uoroethylene (4F) in

t he pre§5ence of a Lewi.s acid catalyst is conducted under such reaction
condition that the ndtBa™GFat *FoCHF4E to R21 is at |east equi nol ar,
preferably in an excassyidmysila ddiaigisyoroporti oggd |c_qgcgg@ tion of R2L is
sub§tantial I'y suppressed—wherehy as “shown by the ol Powi n§ formul a: 35
[err] Legwis acid catalyst .lerr] 40+

+ [err] 3,3-dichloro-1,1,1 ,2; 2-pentafl uoro_pro and
1,3-dichloro-1,1, 2,2, 3-pent af | uor opr opane (RZZQCE; zﬁéggaﬁe obtained in
good yield, and chlorof orm produced in a small anount as a by-product by
t he di spr ogsdithioaal,iee-pentdfbdroprapatst (R228ck) dndt 1,3Bdichiver-1E2, 23 bebucfipRpariet (RR25ck)N

excess aeantbet abtalyied dn Yo, Beld,r and dhloroform Jprotiycdd An tactmiali famaant G reao pyapredulctiRRY fhea)

as shown bgisp@'dmgrtilﬁr@tidnowjll n‘gpcf with1eirafluorosthylene present in an excess amount to give 1,3,3-trichloro-
1,1,2,2-tetrafluoropropane (R224ca) as shown by the following formula:

o CH,=CF, + CHC/,

Lewis acid catalyst

CC¢F,CF,CHCE,

65 _
R224ca has a boiling point different from R225 and can easily be separated by distillation.

The amount of tetrafiuoroethylene to be added is preferably at least equimolar to R21, although it may

depend also on the amount of the Lewis acid. Preferably, the molar ratio of 4F to R21 is 1.01 £ 4F/R21 <

4



50 [err] Lewis acid catalyst [err] 55 R224ca has a boiling
point different from R225 and can easily be separated by distillation. The
anount of tetrafluoroethylene to be BRU4¥ Y Bl eferably at |east equinolar
to R21, although it rray depend al so on the anmount of the Lew s aci d.

Pref erabl y, 6he rtrcr:DlI r r 49/ ' 5 ]Ter 0% Lﬁﬁ ZEBF/'IRglm;nﬁJrrlf i deP
0 456 841 B % chhfi lﬂlorgr%tﬁ ?i 41ot[ faftit Iar% E:%
1.1 [err] 4c ".£ua i 6ibeotl In 3415 i

and di chl or ess the "4fbro omtehl eaa a(o mm & r§f@rr QDGR then®
reaction Eo'aﬁhtlﬁdogﬁy losthéa)égc%r% e Yhaitthfifg {nB Rotaft Fatid T QB@@MF th Ro A RitAIY 8 &1 <
amouly, pr efyeRablokicdbly 016X F9RA LI BiHiculat? 1.5RE14F/RZ0 WSS Riore préterai £ staprR21 < 3,
Suppress t handlioSMhaathb éaBich ioRBud BehEaining 'R205 frdBPhe rdaktor GantMGGUEIP! The Sxdess mrmlov
them 5 contFrREOYS ketoverddtdhér the Radion. Thbrbfo®, MrRitdnibal usbd® lirGextBdsat allévbli dd 10 ol
supply of 4kmb®orftible, Birtlits ot an écmpicabdperhtion. 4F/ R21, preferably 1.01 [err]

4F/ R21 [emr] 1the Lpwis bdid cataysi maylheGikpptied grelidiinaii fo theereadtor, oy it may e gupplfed cartihuously 1
[err] 4F/ R23o frerredctoB togethe with 4Fianthd2hand withdraga contioweugly frohadie aatdr degethergwiR2BS
from t he r eaeaciion produrt.iimhe latidrase Tthereeovered bevwigasidreatalgst carbegegyclpe r ecover ed
after the reachk R&hremping insthe reactionrpreduet. Weprepodionafion tales (Rlace fq: fous byrproductscsueh apf
10 nol ti meshlerpiomy Teerefprg: in |°{d°1 tg imgrevethe iﬁ'?@?%ihf%ﬁ!e yed rpartion it is giways prefereed to
Lewis aci§ ©attsl z%@"ﬁ?i'}fatﬁedsﬁ?ﬂﬁ?ﬁh%ﬂ“’ﬁ?‘@} eyal- 19 minirize e copgentratiop pifi21 inihe reactpry
be suppl i ed tdHPP lyithe ﬁﬁ‘é‘gl"@ | Fmiﬁagf K‘?@ﬁ’ iC tﬁlysa)lgogmoup@iot%@actor and
&

wi t hdrawn c gy d S ¢
In the latt %;‘E&%e 'F ‘yg"sfggz? "g“ogf o é"eésag Ly 'i?é*fq’ ﬁ”%?ées%éﬁﬁ’l‘?g'li'a"ﬂ"é
nimum, leve! us. ope a on ls referre

RRL remai ps Thp e Pd %%'uQ fE’.f t AR bg erey %o%glleh %&'ﬁ’ﬁuoﬁ% ﬂeﬁ&ortaﬁd fngy M
by prOdUC HF h %o i o%&l {Q\kr rG lowr O I nprove
sel ectivi ty OfEurt ent GBtes&H th 536 bttt fof ﬁwe ke2ctid ‘AﬁMé ml’t\Et%B%f & FbaliBn. HoweveR H thé!
the concent rogdei dpB oitin Bdslogeftidn 18 tH3 RhdBbRdnfiGilsly pldRedds, e Bokiént foh Raction will gradually
concent rat i g réplacs®tl thérebdibh Brédl Porsidrd, tHoSolikineloPlobdiBh i AotSdiiBliarly tdaici5d, 36 lohd!d
mat er i al s;sR24 it aved ndfad(arsoll Jﬁa@ﬂﬁa{aﬁxlry&ﬁ&, continuously to the reactor and to
wi t hdraw t he rasaotth®somMenitQEIIHe initigdn of Hé! REQibly, it iSpreforfaitio biifloyCRRICSILH dstdetflicrbocthe
t he respect iov peffiadrptmtydétiabydechitanh) ECFCE suth aasn @,4l,1-ddchicropentativdtoplopane | (R215ab)d 11 1{3-tddh-
i s used i n dorapestsfjuciopropane [(R2ISdapbret,t,43-Blmplo®ksafubreprapana (R214ch), LOHCES sueR bs 33-
t he m ni numdichioweti,1,TRRpentaftaobrogane (f2e%cal; it Swichigropi 22@mewafluor@®opane (REPReby @dSiSor
to be usexnt fuighlototel. 22 ntrefivamapenpans{B224¢a).diowenes; itlisopossitje toconrsiutt|thedreastion witheud aejvent.
react or and Theyeagfien isfcorductad psuglyyithin @demperaiure venge of lierr -80de 2905, Rysfergbly, fjor HaG\ip
reactor. Fur®W&: The reagtion pragsuiednaysyally drom el 186 by dhto 0dp/cmbleproferaliy a0 i 9.§1er
initiation &9 tot‘ﬂég’F'Ez!tct | on However, in the case of a cont | nuous oger ation,
as the reacti o'ﬁ t' opt gResbien they pgsident, fime. pf the gaactiop slytiop is yquplly from 0.1
gr adual | y’sbé""l’ I"r éﬁc iy E?r‘c?cﬂ%’f althquah & fiepepds op e veastiondpippergyre

reaction is aﬁ% ﬁ@?f’ ‘ﬁ%‘%&fly rﬁ us]ua %QQOf(?mol Pttera O‘?r§m’69 to 0 mol%
adver sel y af, }tif'-l‘i? Kie % Pis Lo B g0 e
the ‘*feaCt ' O 1!\ é Hf mal§ |t9§5 S |H9{o%io9'aﬂor%5s such
per fluor OQUta¥ zkﬁ& HeY.0 b ﬁ or i l compounds thereof, or bromides and iodides such as,
1,1, 1-tri Ch'ri?érpnﬁl!ﬂtaﬂ |Tl|!ﬂr BiBaRidi Enio %Qg orinated lcord uﬁdlsothereof such as TiCl2F2, TICLFs,

| or opent af | ygg glengpane (R215ca) or 1,1,1, 3-tet racﬁl orot et raf I uor opr opane
(R214ch), o  HehiforSdbHded Such,a8 SbOils RIS Orab 1<) ark partidly st ELAIPOMEONAEE, fuorides
(R225ca), 1,sdchHs@pk) NBFs]TaFs 2and patidfie SilaihdtetDdompounpeiiéered, 33d brojde® indliodides sucB @s

t ri chl or oss1,ThB2, ddd patiaiip thiatesteior dfsinged dodpelnds) therbddway ®s usedt | S possi ble to
conduct the r el itterpresestnvattios elliberdescriididn fusthertdetaih withs refecanchutot Examplesu Hbweyer, it
wi t hi n a t eshewdieinderstend dhat thé plesephinveidn isdoy[ne mepnsirestricted hi) bych spagific EROples
[err]. The reaction pressure is usually fromO to 19.6 bar (0 to 20 [err]
preferably fBx@W®1to 9.81 bar (0 to 10 kg/cnR). In the case of a continuous

operation® the resident tine of the reaction solution is usually fromO0.1
Into a2 200 mt Hastelloy C autoclave, 2 g of antimony pentachloride was added and cooled to -78°C.

Then, the autoclave was deaerated under reduced pressure, and 155 g (1.5 mol) of R21 was added thereto.
After charging 20 g of tefrafluoroethylene, the temperature was raised to 30° G, and tetrafluorosthylene was
continuously added with stirring. Twelve hours later, the supply of tetrafluoroethylone was stopped, and

66 stirring was continued for further 4 hours. The total amount of tetrafluorosthylene charged was 150 g. The
pressure was returned to normal pressure, and then the reaction solution was washed with water, and about
220 g of the crude reaction product was recovered. The results of the analyses by means of gas
chromatography and NMR are shown in Table 1.

-‘




35 mnute to 24 hours, preferably from1l mnute to 10 hours, although it
depends on the reaction tenperature and the type of the Lewi s acid catal yst
used. The amount of the Lewi s aci JERQ48F P4t Bls usually from0.1 to 50 nol %
preferably from0.1 to 10 nol% relative to R21. The catal yst to be used
for this reaction is a halide containi ”ﬂp‘?tl | east one el enment selected from
the group consisting of Sb, Nb, Ta, Zr, and Ti. For exanple, it is

possi ble to enpl oy chlori des gueh—40—as—Her+t—or—pgrtially fluorinated
conpounds thereof, or brom des Raachop pigdusty Molahvatios(%) Hif Br 4, Hf | 4, and Ti Br 4,
or partigally chlorinated or f{ Hegsi nated cdnpoungis t hgreof, such as [err]
and perr] Further, chlorides [steh—as—fer+Hand—parti+glly fluorinated
conpounds thereof, fluorides |G Sbrs | NbFs! TaR]| and partally

chl orinated conpounds thereof| omectompsmentsigs andig odi qes such as 45 TaBr5,
and partially chlorinated or ffoorrmated mpoumnas thereof, may be used.
Now, thee present invention will be described in further detail wth
reference ta Exanples. However, it should be understood that the present
invention s by no neans restricted by such specific Exanples. Exanple 1 50

Into a 200 nhpdiastih! ¥ dndbb® S #%Csame HanfRdr &N BRRYel REBIcas th®2 § s WBium
added and gftbidliod Wad 646l linstodd) Siantithély pRRERRHEY Fhdteby 196 e MeCSudd N6k tion! Rst&ed
pressur & andechisredd ThelrosultdEilthe dakhlydae by Midns 3Clshe Gnrbi&égRdpRy ardifNMH aré BAwd iinTtabid0 g

of tetraflgoroethylene, the tenperature was raised to [err] and

tetrafl uoroet hyl ene was conti nuously added with stirring. Twelve hours

| ater, the supply of tetrafl uoroethyl ermebe@s stopped, and 55 stirring was
cqniinu for further 4 hours. The total anobunt of tetrafl uoroethylene
charged was 150 g. The pressufe e ? | pressure, and then
the reaction solution was washe%pb%ﬁﬁ %%E@@@gat 220 g of the crude
reacti on product was recoveredR2%he resul tls of #he aral yses by nmeans of gas
chromat ography and NVMR are shpgRoisrmiabl e [1. 5 2 EP |0 456 841 Bl Table 1
React i ogs pr oduct Mol ar rati “/§ -5~ R225

81 Chl oroform 1 Oohﬂrmfnﬂ?ﬂﬁ'(‘fﬁpmq 13 18 10 Exanple 2 The
reacti on was conducted in the sanme manner as in Exanpel 1 except that 2 g
of ni obi um pentachl ori de was used i nstead of antinony pentachl oride,

wher eby 19Bxagplef t he crude reaction product was recovered. The results of
t he anabayses by nmeans of gas chromatography and NVR are shown in Table 2.

Tabl e 2 20 RdAbtragipnpwasdepsducted\p| the sprag i"@"(e"/()i" FExgmple 1 except that 2 g of taniglgm
Chl or of or npentachloride was used jnsipgd of antimony pentachloride, whereby 190 g of the(grysia reacti ¢t s

13 Exanpl ewas recovered. The results of the analyses by means of gas chromatography and NMR are shown in Table
3.

C 11 VUCAT

35

Table 3
\J Reaction product Molar ratio (%)
40 R225 84
Chiloroform 2
Other components 14
45
Example 6
Into a 200 m2 Hastelloy C autoclave, 2 g (0.009 mol) of zirconium(lV) chloride was added and cooled to
50 -78° C. Then, the autoclave was deaerated and 155 g (1.5 mol) of R21 was added thereto. After charging 20

g of tefrafluoroethylene, the temperature was raised to 10°C, and tetrafluoroethylene was continuously
added while maintaining the reaction temperature within a range of from 10 to 20 * C. Twelve hours later, the
supply of tetrafluoroethylene was stopped, and stirring was continued for further 4 hours. The total amount
of tetrafluorosthylene charged was 150 g. The pressure was returned o normal pressure, and then the
reaction solution was washed with water, and 260 g of the crude reaction product was recovered. The

% resulis of the analyses by means of gas chromatography and NMR are shown in Table 6.



30 The reaction was conducd¢t’ed éin the sane nanner

I n Exanpl e 1 except that

g of tantal um pentachl oride was used instead of antinony pentachl oride,

whereby 190 g of the crude r

eact i on BB

1®s recovered. The results of

t he anal yses by means of gas chromatography and NVR are shown in Table 3.

35 Tabl e 3 Reaction product
R225 -
14 45 Exanple 6 Into a 200

:

zirconiun(lV) chloride was

was deaergated and 155 g (1.5

20 gkof tetrafl uoroethyl ene,

tetrafl uoroet hyl ene was contji

tenperature within a range d

supply of tetrafl uoroethyle
further 4ohours. The total 3

The pressure was returned td

Mol ar rati 40
84 Chl orof orm ?b{‘a@ 2 Clher conponent s
M—Hast-el-oy—C—aut-getave, (0. 009 nol) of
ddedReastbngindiatd t ¢ M@lﬂF"F“UK%é , the autoclave
ks of R21 was gdded &hereto. After charging
s—rarsed—to 10* C and
e matntaiding the reaction
fcHigraiéim10 t o 200C.| Twel ve hodrs later, the

s continued for
har ged was 150 g.

and tBen tHe reaction

sol uti on was washed w th wat

R CEHREGOHC L;;Lﬁ_gge;‘g
Otbar gerhpopendsssur e
er,

and 260 g of the crude reaction product was

recovered. The results of the anal yses by neans of gas chromatography and
EP 0 456 841 Bl Table 6 Reaction product
R225ca

NVR are showanipl 77able 6. 6
Mﬂarrmﬁo(% 5
39 R225chb

The reaction was conducted in thed ganfehm@nef @s i Example 6 except that 2 g of titanfum10

R224ca [ err Jetrachloride was used isteadloh Sifcorb @iV cdolitie whereby 190 g of the crude hation probiwet was
The react i orcoasedCThadascitsaiithe analylses by ansensnoh gascohromstographiread iV a6 skosndpTablelvat 2

giof o tit
wher eby

#

iumtetrachl oride was used instead of zirconiun(lV) chloride,
0 g of the crude reaction prodli#gie fvas recovered. The results of

t he anal yses by nmeans of gas chromatography and NVMR are shown in Table 7.

20

Mol ar ratio (% R225ca
43 Chlorgform
O her conponents

30

Example 9

Reaction product T%|a?rat?%@if ction product
S37—25—+R245ch
R225ca 5 Rpodca [lerr] 37 10 30
R225chk5 Exanpl e 9 43
Chiloroform 5
R224ca (CCLF2CF2CHC12) 10
Other components 5

The reaction was conducted in the same manner as in BExample 6 except that 2 g of hafnium
tetrachloride was used instead of zirconium(lV) chloride and the reaction temperature was changed to from

50

Example 10

Table 9
Reaction product Molar ratio (%)
R225ca 38
R225cb 41
Chloroform 2
R224ca (CCLF2CF2CHC!2) 11
Other components 8

10 to 20°C, whereby 240 g of the crude reaction product was recovered. The results of the analyses by
means of gas chromatography and NMR are shown in Table 9.

The reaction was conducted in the same manner as in Example 8 except that 2 g of zirconium
dichloride difluoride was used instead of zirconium(lV) chloride, whereby about 260 g of the crude reaction
product was recovered. The results of the analyses by means of gas chromatography and NMR are shown

7



35 The reaction was conducted-in the sane manner as in Exanple 6 except

that 2 g of hafniumtetrachl ori de was used i nstead of zirconiun(lV)

chloride and the reaction tenperat&P848684tBinged to from10 to [err]

whereby 240 g of the crude reaction product was recovered. The results of

t he ana'YSEEQ%nyeans of gas-chromat ography and NVR are shown in Table 9.
C

40 Table 9 I on product Molar ratio (% 45
R225ca 38 R22 41
Chl or of or m > by Tae 10 R224ca

[errr] —1—1—Q—he+—eeﬂ=pe-me-m—s——— 8 Exanpl e
10 The reaction was conduc{ed iRpagtieapeduet apnWMelaraadioil®) Fxanpl e 6 except

that 2 g of zirconium dichlepbsdg difl uoride s uggd i ngtead of

zirconiun(lV) chloride, wh b reaction product
was recovered. The results as chromat ogr aphy
and NMRiare shown 7 EP ( cabfoddl Bl in Talpl e 101 Table 10 Reaction

pr oduct Mol ar ratio (% A 36 R225chb

54 Chl oroform %—@Mﬁ[nrﬂ 8 6

1
Qt her conponents Other @nipgramsl e 11 The redcti oh was conducted in
the sane manner as in Exanple 6 except that 2 g of titaniumdichloride
di fluor™e was used instead of zirconiun(lV) chloride, whereby about 260 9
of the crugd@mpeaftion product was recovered. The results of the anal yses by
means of gas chromat ography and NVR are shown in Table 11. Table 11 25
React i on pr oUhecrbaction wastzbriictédbin itt® saf® meihdbasdn Example 6 except that 2 g of titanium dicRidride
225¢ch oo Cifluoride was used instead of zircofBBn(BA) chloride, whereby about 260 g of the crude rédalicnrpeddoctm
1 R224ca [wasmdcovered. The results of the analyses By @bane of gas niyonategraphy and NMR are shown inTaBiB
Conparati vH. Exanple 1-1 Into a 200 [err] Hastell oy C autoclave, 3 g (0.02
nol ) of anhydrous al um num chl ori de was added and

Table 11
25
Reaction product Molar ratio (%)
R225ca 37
R225¢ch 53
% Chloroform 1
R224ca (CC1F2CF2CHC12)
Other components
35

Comparative Example 1-1

r

Into a 200 mt Hastelloy C autoclave, 3 g (0.02 mol) of anhydrous aluminum chloride was added and

40 cooled to -78°C. Then, the autoclave was deaerated, and 155 g (1.5 mol) of R21 was added thereto. The

temperature was raised to 10°C, and tetrafluoroethylene was continuously added while maintaining the

reaction temperature within a range of from 10 to 20°C. Twelve hours later, the supply of

tetrafluorosthylene was stopped, and stinring was continued for further 4 hours. The total amount of

tetrafluorosthylene charged was 120 g. The pressure was returned to normal pressure, and then the

45 reaction solution was washed with water, and about 200 g of the crude reaction product was recovered. The
results of the analyses by means of gas chromatography and NMR are shown in Table 1-I.

50
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40 cooled to -78 C. Then, the autoclave was deaerated, and 155 g (1.5 nol)
of R21 was added thereto. The tenperature was raised to [err], and

tetrafl uoroet hyl ene was conti nuous| FEPREBAMBY ¢ mai ntai ning the reaction
tenperature within a range of from10 to [err] Twel ve hours | ater, the
supply of tetrafluoroethylene was stopped, _and stjrring was continued for
further 4 hours. The total dnount of tetTraletdor oet hyl ene jcharged was 120 g.
The pressure was returned t nor Rl - Or re, [a onrle 45 reaction
solution was washed with vvatf:—a-n-ﬁog' (?@ﬁa:w %FLQEA';ME ude reaction
product was recovered. The r|e83tes of the anallyses By negns of gas

chromat ography and NVR are qhgasgey N Table 1-1.1 so 5% 8 EP O 456 841 Bl

Tabl e 1-1 Reaction product NMot-ar—rat+o—(AT5

R225ca - Chiggefor> 25¢h 20 18

Chl or of orm nzzz& E@icr.cHer) | 10 10 10

Ot her components re ration [Exa e L 15 Into a 2 [err]
t hree necked round bottom flla Qtﬂer&ﬂr ped withla v ux—cdndenser, 200 g

(1.5 mol) of anhydrous al um num chl ori de and 2000 g (14.6 nol) of
trichl orofl uoronethane (R11) were charged under a nitrogen stream and
gently stir PegaraionExample ¥ or 12 hours. After |eaving the reaction m'xture to
stand sti®l for 1 hour, the supernatant was renoved, followed

under reduced 'FP @ &rivep gecked roupd beltom) flaskrpquippey W‘F’U%r"?ﬂH’éc‘?ﬂﬂﬂFﬁfn?i%r‘ "B'P°f
this producta“'!X&@“sﬂa"![“'““P‘r ﬁ’ea& é’ﬂ I"l?"? gmathape (R1{) e yrler a

dbot Cogipenses e bty e w5
agyor ous. 217k *}ﬂ%ﬁ mﬂ@mg‘ oo (OR GOFE] Fogrs & o ALCLo s

trichl orof ﬂu°'"°° were charged under a nitrogen stream and
stirred at [P?Jpgr]mof,%;a gwurs. After leaving the mxture to stand still for
1 hour, the supernatant was renoved, followed by drying under reduced

pressure to ohjgia k Ghrbd neckedRurdd BHRtbh MBskCet faatw.heer fefluxQondeRée?, 400 QCHD8E mbf ot
1.6. 30 &r aﬁalgaﬁbé ABonfarQUIhRridh dnf L600Y (4.4 BbIf df trichibrBRicRRRMEKAHE (ﬂiﬁﬁw&i‘e Bkgo® URder
flask equi pRefrogéd fredm faAd biimed GOOEE AP @ hourd Oklted lohving lthdTRureDo sBIRA %6IX 1BLS hour, the
titani um t etstgpealatr wad @erfdved, 26MNbd0by( driAngturitier feduzbd BiossiieOts @blaid rCNYEF| aNE fifdrisl )
wer e char ge@donwntl g bf this piotiucogn 6st ream and stirred at [err] for 12 hours.
After leaving the m xture to stand still for 1 hour, the 35 supernatant
was renpveed,Prépadaiop\eandte/3 dryi ng under reduced pressure to obtain [err].

The fluorine content [err] of this product was 2.3. Preparation Exanple 4
40  Into a Inper?}t thise makwu@ hetowcilask, equippesnwit 2 0efiex eesdonsest 20ttt gl of
tant al um peﬁﬂ’é[éﬁv%ﬁ'ﬁ'\‘j@ ipkaghl 2000 g{1P-4 me) of dicklerpf é’“ﬂﬂ@e@?db‘f’?{? eharagd geder
reduced pr eddffogen sean a"‘!SER‘Ye?i (95 f9pi3 hoyrs. Aftasyeavieq, the mpayr Dgg’eﬁanf'lsﬁ'bw d Bovsethe
added t hePetstPomaiset wasdomeved: iollawedy %'Y'FQ podgr tepuceet prepsurentp oBtal oRifyty-sFar fap fluorine
hydrogen fl GBW?"&@%‘H‘EF’WW&T&? chloride were renoved under reduced pressure
to (z:t ain | d ratlonPExampllIO-{ ine content [err] of this product was 4.

40 into a 1 1 Hastelloy C autoclave, 200 g (0,6 mol) of anhydrous tantalum pentachioride was charged, and
the autoclave was deaerated under reduced pressure. Then, 500 g (25 mol) of anhydrous hydrogen fluoride
was added thereto, and the mixture was sfirred at 50° C for 5 hours. Then, hydrogen fluoride and hydrogen
chloride were removed under reduced pressure to obtain TaCls-gFs. The fluorine content 8 of this product
was 4.

Example 12

Into a 10 2 Hastelloy C autoclave, 0.1 kg of aluminum fluoride chloride prepared in Preparation

Example 1 was charged, and the autoclave was deaerated under reduced pressure. Then, 3 kg (14.8 mol)

s0 of R225¢ca (CF;CF2CHC!2) was added thereto. The autoclave was cooled to -10°C. Then, while maintain-

ing the reaction temperature within a range of from 0 to 5°C, tetrafiuoroethylene and R21 were continuously

added at the rates of 850 g/hr and 670 g/r, respectively. Six hours later, the supply of tetrafluorcethylene

and R21 was stopped, and stirring was continued for further 4 hours while maintaining the reaction

temperature within a range of from 5 to 10°C. The pressure was returned to normal pressure, and then the

55 reaction solution was subjected to filtration, whereby about 10.7 kg of the crude reaction product was

recovered. The results of the analyses by means of gas chromatography and °F - NMR are shown in Table

12. The rude reaction product was purified by distillation to obtain 9.8 kg of R225 (dichloropen-
tafluoropropane ).



45 Exanple 12 Into a 10 [err Hastelloy C autoclave, 0.1 kg of alum num
fluoride chloride prepared in Preparation Exanple 1 was charged, and the
aut ocl ave was deaerated under reduEB@45684tBle. Then, 3 kg (14.8 mol) 50

of R225ca [err] was added thereto. The autoclave was cooled to [err]. Then,
while maintain- ing the reaction tenper Lul£ within a range of fromO to 5
C, tetrafluoroethylene and R21 were con nuously added at the rates of 850
g/ hr and 670 g/ hr, respe ~—the—suppl y of

tetrafl uoroet hyl ene and RZTrmpesifiosofdhpyeagtionsaldtiont |i MOIan@t'Q/@@ continued for
further ¢ hours while maj nt gp-RkrEgcnedst | on [tenpejgturg within a range
of fNymS to 10 * C. Thefpresstre—y ressure, and then
the ss reaction sol utiop_ wi@25eh fGEGELCHHFY | | tlrati of? whgr eby about 10.7
kg of the crude reaction| pr oteetormvecsHcrgcover ed.] The pesul tjs of the anal yses
by neans of gas chronmat opra a e T L = NVRjare sijown fin Table 12. The
rude reaction product wal ,n?-' %(4+°f HERETRHGe) } 2 in 9.8 kg of R225
(di chl oropen- tafl uoroprppai®er comporigfts0 456 841 Bl Tbl e 12 Conposition of

the reaction solution MoTar ratro (%9 5 R225ca
[err] 71.5 R225ch [err] 23 Chloroform[err]
0 10 Example 13 R224ca [err] 2 O her
conponeft s 3.5 15 Exanple 13 The reaction was conducted

in the sane nR§REdtoMFas ddnddted Atk daMd nial@A s i Ploparitde [Ekaniplbat oxdéh thatpobd § (19.4
nmol ) of di ab eirdichlotdiorsntnase @21() Rad hsedatsteotd 6iCridhipflfanethans (R11), to obtain aluminum

t ri chl or of fiusddeoshivtidea(pe 0,081 Then, dsingaldtt ley of thik radaatnthd kedction cves cdnidaataddie tifd same] :
0401) . Jhemannarsis rgEx@mitle 48, vivbroby10s8 igrob the Ctude tebation Fradut was revaeretoTrduesultCHf ihe

t he samg’ 2@alysesrbg meass of gagshuonutagrapdy, andiNMRery slidvn8n Rigpleot3. Tieecredeurerstionguiesiuéton
product wawasrputfid by dighillatiph to qbtain 1.6 kg o R225Hdichiorappriafluerodsgpanmans of gas

chromat ography and NVR are shown in Table 13. The crude reaction product
was purifi @@ 1fiistillation to obtal n 9.6 kg of R225

(dichl orzg)penhéfl uor ogr oanne Exa le 14 25 The react |t§ {ovva]fs“ conduct ed

th 8){'{?@ f Walfxa@pl 1 (frconium
:‘ Inuor ?dzac "8%?'%[?'?F€d" pgra%?p are?dfﬁ 8

K f th r wars é ered :b = T chrom rgp% g&
g0 € ?ilﬁge re?tg %ﬁ NE;S % d%fl éon Btaln© 2?% Sichitishen-> ©S
by neans o hg%?m p aes inoTable o Feact! on
pr oduct seas pU|P| dby dlstlllatlonto obtaln 102 kg of R225

(di chl Or 0PERimpaIdst af | uor opropane). Exanple 15 The reaction was conducted in
t he sane rranner as in Preparation Exanple 2 except that 2000 g (19.4 35

nol ) of di chivrg RbdibEwaRhIRIEE in(ti2shine Wifiner 88 PrdparaiRn Exdiple 2 except that 2000 g (19.4

t ri chl or of mpsrdishlofbauroneiRade) (R21)Was @bbd idskead oNtrichibrdflLsiedtichRe (R kYD Wheiléby\¥Rconium
prepar e (fuende chiofidedkas prdpated (413i8nghéh, sing0.Dkg bifthis prate et reactidrewss camdubtonina s
‘conduct ed the sine mamsieasnia Braiplen £2, wherebyat0prl i of Zhe andie rredbtjon Jtoddct lags edeoveted. Theude
reacti on presulsiot thecsalyses by eteerss. of Thae chirgrsargraphy bndt NUR areashper in Taploidalie @idegas
chr gqat ogr epdiyn pradiciNkR parified ihdistiliatipmto baisin 40.1 8g of 285 (ictlcrepentetiuotopopanpk oduct

was purigfied by distillation to obtain 10.1 kg of R225

(di chl oropE’Fﬁ“&%l‘Eoropropane) 40 Exanple 16 The reaction was conducted in

t he sanme manner as I n Exanple 12 except that 0.2 k% of tantal um
The reaction was condlicted in the same manner as in Example 12 except that 0.2 kg of tantalum

fluoride chloride prepared in Preparation Example 4 was used, whereby 9.5 kg of the crude reaction product
was recovered. The results of the analyses by means of gas chromatography and NMR are shown in Table
13. The crude reaction product was purified by distillation to obtain 85 kg of R225 (dichloropen-
tafluoropropane).

50
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fluoride chloride prepared in Preparation Exanple 4 was used, whereby 9.5

kg of the crude reaction product 45 was recovered. The results of the

anal yses by neans of gas chromat ogr FEHY4EBMNBIR are shown in Table 13. The

crude reaction product was purified by distillation to obtain 8.5 kg of

R225 (di chl oropen- tafl uoropropane) 50 .%gleég EP 0 456 841 Bl Table 13
15

Exanpl e Nos. 13 Conposi tion
of the reaction produgts—34 92,_56% 2 5 8 65
R225ch 22 4(Exampig Nos. 23 Ch| or pfBrjm14 | 15 | 18 0 0
0 -1 105 R224ca Composition of the redction roducts@eP| 6.p CQtpers

4 05 0.5 4.5 15 Fxanptre— I 7—ThereactTomrwap sopducted——the sane

manner as in Exanple 12 except P20 1 kg of tit4nl (3 F1%oli®el chioride
prepared in Preparati ¢n Exanpl erR25aas used, wheletzy| 140. b 4g| afs | he crude
reaction 20 product Was recove m%for 1e TEesurts pb ng PNgl yS§S| by neans of
gas chromat ography ang—-MNVR—are—sA A—Table 14— The ckudelraeattion
product was purified By distill Re24om to obtain 9.8 kd-Sof OF2PBS Hi chl or open-
taf | uoropropane). Exanple 18 250;5% reaction was Qonq,psctq)c_g mst ne sane
manner as in Preparat iron—Exanpte—S—execept—that—2606-g—<( 146 noh) of
trichlorofluoronethane (R11) was used instead of- dichl orofl uoronet hane
(R21) and®stirri ng, was conducted at [err] for one week, whereby titanium
fluoride chiFs# R was prepared ([err] 2.2). Then, using 0.1 kg of this

product, the r.ﬁ'act N was, ¢ n thene§a nn fo exceppthgtx gf t]mmum

wher eby 10. éﬁﬂe% ,.,Eé’:q“ H%E n% mgus M% i rescton

esul t's of g«&f Pt o
Tabl e 14 oTh?Tﬁ)fe CriFiel SR ol i o 5 faﬁ o uﬁam AN
9.6 kg of gidpatl).Or opent a Iuoropropane Exanpl e e reactlon was

conducted in the same manner as in Preparation Exanpl e 1 except that 200 g
of haf ni um teimpicisd ori de was used instead of zirconiun(IV) chloride,

wher eby haf nium fluoride chloride [err] 1.5) was prepared. Then, using 0.1
kg of this prothgGéactidniwas Eendadiedn the@amecaanilercs erdPrbgarditreExampie 3 Frdapihat 2600ig(14.6
Exanpl e 12, nwihedf adeptotbfuorbmetharef (Ril 1) ewas rusett insteaaic6fi dichloppiivtrethanen (R21)cand \stiviegl was
The resul t s cofduttérbatan ol fos e viepk, Aberebyetianiumdfuorigia Shigrivie wasipregaresibn 2.2 THeriFingl. £
shown i n Talkbef thi4 profibet, the @aklion wascondyateth indhirisamevieanngy @s infExanapld 2, wheretiyl 10atko oh
t 0 obt ai re9. 1% qudegpaciignamodueti was repovaRsinThef leeutis oipthe pnelysgs byEneang pigap ghramatography
The react i orf"hNMR @ hoen Bdable, 14 Abe udpresplion-ripdugtavap ﬁ“’P?‘b‘i?Ya‘?' itigtigto pRigin;9i6ckg »f
except th at Rggﬁ)(dthg'ppentaﬂuoropropane)

Example 19
85
The reaction was conducted in the same manner as in Preparation Example 1 except that 200 g of
hafnium tetrachloride was used instead of zirconium(lV) chioride, whereby hafnium fluoride chloride (8: 1.5)
: was prepared. Then, using 0.1 kg of this product, the reaction was conducted in the same manner as in
N Example 12, whereby 10.7 kg of the crude reaction product was recovered. The results of the analyses by
40 means of gas chromatography and NMR are shown in Table 14. The crude reaction product was purified by
distillation to obtain 9.9 kg of R225 (dichloropentafluoropropane).

Example 20

45 The reaction was conducted in the same manner as in Preparation Example 2 except that 200 g of
hafnium tetrachloride was used instead of zirconium(lV) chloride, 2000 g (19.4 mol) of dich-
lorofluoromethane (R21) was used instead of irichlorofluoromethane (R11), whereby hafnium fluoride
chloride (8: 1.7) was prepared. Then, using 0.1 kg of this product, the reaction was conducted in the same
manner as in Example 12, whereby 10.6 kg of the crude reaction product was recovered. The results of the

60 analyses by means of gas chromatography and NMR are shown in Table 14. The crude reaction product
was purified by distillation to obtain 9.8 kg of R225 (dichloropentafluoropropane).

55
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haf nium tetrachl ori de was used instead of zi rconium(1V) chloride, 2000 g
(19.4 nol) of dich- |orofl uoronethane g was used instead of

trichl orofl uoronmethane (R1L 1), wheFRBWBEAHBUM f| uoride chloride [err] 1.7)
was prepared. Then, using 0.1 kg of this product, the reaction was
conducted in the sanme manner as in Exarlxgﬁlle a2, whereby 10.6 kg of the crude
reacti on product was recovered. The resu ets of the 50 anal yses by neans of

gas chromat ography VR—a+—e—sheovwh—-r—Fabl-er14-—7Fhererdge—pact i on
product was purified by di St | Exampledies-t o obtai h . B keg of9 R2%65
(d| chl ozopent af | uorolprcam,}mof%react,dﬁlgoﬁ,oﬂ%) 841 B1 pbl e| 14 Exanpl e Nos.
48 19 20 5 -Conpost{+ontof—tte—feac]i on sol ution
(% R225ca aoR22581 60 5ol FEHECY [ 60 59 37
36 38 39 Chl orofjorm R225cb 0 O | 30| 36 0 P48
2.5 2.5 1.5 1.5 qners 0P 0|5, V. U.5]15 Exanple 21
A 10 [era] Hastell oy Chigrofpm i Qnfie? _e.guJ br essure after
100 g of al um num flori de chlR824cde prepared | Pyl ath pnlExanple 1 was
charged. And then, 10 kg of 101|1er -trichl orop=rh_5 0051 adé 19§ 9pr opane
(R215cb) was char ged~-as—a—+rt+eat—sotvert—F 4-o€ ~wars- cool ed to

[err]. Then, while maintaining the reaction terrperature within a range of
fromoO % [er r; tetrafl uoroet hyl ene, dich- |orofluoronethane and the
al uni num fPABPPEE chl ori de prepared in Preparation Exarrpl el vvere

Fospect Vel s }er t°§ﬁ§%‘r§% m orr:s Lrgif’ i %"?he

t
20l 1 o "&b"”" ig.?é%‘?@qf gfa Bﬁ;&&gfﬁg “gg@n rfrasrs i
found that), Joﬁ:Fne ﬂd’fhﬁ afdfnink ﬂud?rﬁ@&ﬁdn@@pre in pr’eﬁérﬁbn B2mYe 1 twetetdoh u%@l?

not presenigabdlat thé?ra'ie%fiﬁ 1500Ng/MF) ¥dab T ard150 SAYTRIRSdchVeRN THY re&é%@n WEAEInbREdd with
product s adohiioudl) dihbirding the F4ABHAN niblurd Mk islthe sahtd dmdibt Rfthd Birged WAE FidaAMmbI ON
product g Iresuly 6f thelarBly$bs By Adart i &5 dnidindlograhy aRdi™ FimvBclit s dirfitthat btk PO RouksOof

obt ai N 9. 2th& geattivh,cthél initi@iGsverd fR2tBcB IWad motResbatfih thar eqetidnoaere( Fid2émposition bk mepl e
22 The r eaetdtienprodusts GiercB0toard is showdid ThaleE S MEIMIQN of Al drudde frazeingnl prodiddls eacaverpt

t hat zi r costice 120 hburlatedeasadutifed ibgl @istiilatiqpato eltain A.2 Ry Gjiekt: 86% )00 diekierogphiefil@drop@pana s ed
i nstead of (R&5um num fl uoride chloride. The conposi- 35 tion of the
reactiope products after 30 hours of the reaction is shown in Table 15. 10.7
kg of a crExg@rlip@dction products recovered since 20 hours later was purified
by distillation to obtain 9.2 kq yield: 86% of dichloropentafl uorogropane
(R225) . Exanphecregefion wasrfondyciodqip 'E?nsawasm%ﬂd’&d{‘ &pmalp ?hexcg%trf%at ﬁﬁﬁ?ﬁ'@?‘f idp

Exanpl e 21chogda-prepared in Prepargiio, an?‘etzl ‘YaﬁﬂFqngsﬁaﬁBH' umfjugride d’ lori r"@'ap sh
Pr epar afd off" on products ??l&mg r‘i‘ﬂ'ﬁr‘ |1 é pgqa{?
The conpos FPQUETR " ‘i"l"?‘??es'?cé Ff B‘rebdﬁ%f’g’ a3 oL d o’@r H‘g

shown in TEBfoPeRatlugppropae (RIS he crude reactlon products recover ed Si nce
20 Rhours Iggm%,eg@s purified by distillation to obtain 9.2 kg (yield:

40
The reaction was conducted in the same manner as in Example 21 except that 40 g/hr of titanium
fluoride chloride prepared in Preparation Example 3 was supplied instead of aluminum fluoride chloride. The
composition of the reaction products after 30 hours of the reaction is shown in Table 15. 10.7 kg of the
crude reaction products recovered since 20 hours later was purified by distillation to obtain 9.2 kg (yield:

45 86%) of dichloropentafiuoropropane (R225).

Example 24
The reaction was conducted in the same manner as in Example 21 except that hafnium fluoride chloride
50 used in Example 19 was employed instead of aluminum fluoride chloride. The composition of the reaction
products after 30 hours of the reaction is shown in Table 15. 10.7 kg of the crude reaction products
recovered since 20 hours later was purified by distillation to obtain 9.2 kg (yield: 86%) of dichloropen-
tafluoropropane {(R225).
55 Example 25

The reaction was conducted in the same manner as in Example 21 except that 40 g/hr of tantalum
fluoride chloride prepared in Preparation Example 4 was used instead of aluminum fluoride chloride. The

12



45 869 of dichloropentafluoropropane (R225). Exanple 24 The reaction was
conducted in the sane nmanner as in Exanple 21 except that hafniumfluoride
chloride 50 wused in Exanple 19 was E®AEA] Blhst ead of al umi num fl uori de
chloride. The corrp05|t|on of the reaction products after 30 hours of the

reaction | Z. SHY ﬂ?;ar% 15mdu§%§ mof sl oaw.%ﬁc Pk B e v
kg (yield: urs ugro ropane @ Ex r?%l e 'f@
reaction was co ucte the same nmanner as in Exarrpl e 21 except that 40
g/ hr of tantalumfluori de chl oride prepaffd5n Preparati on Exanple 4 was
used Menst ead of al uni num f | uori de chl or| de. The 12 EP 0 466 841 B1
COFTpOSItIOI’] of the rgactton P1 oducts—after—36Thours— aimwrn-i—ni-,\labl e 15.
10.7 kg of the crudelreaction AN 1 acover dd?ht%r | 28 hétinsBwvis purified

by distillation to obt@inmpostiokdf the/ieadtion soddd(%pf| di ¢hl of opegn- tlaf | lor opr opane

R225). 5o DTS 1132, X | e Nos.
(21 )22 23 24 J)l-'\ (“nnrpncl R|2r5lcr? of the Lgar;fg 4652 usi_sl nj“ra'?o/ Ogdr! 0
R225ca 58  BEA25cb 39 40 qO3RP2¥cp 57 | 58 3I5 38
58 57 58 35 Chloroform gporoform 0 1Q 00 o Po | @ 15
R224ca 2 + 3 -3 4—EHers 2

1 1 11 . 220 |Exanple 2% reaction Ma? ¢ordlicted 1 the sane
manner as i n Exanplel|l4 exceptothé}at anhydr ous |ziz ¢oni pn{1]V)1 dhl2o1i de was
used instead of zirconmom(trvYy—ftoortde chtorToe, wiereby 107 RKg of the
crude reaction product was recovered. The results of the anal yses by neans
of_gas cl"%o Abhy and NMR are shown in Table 25 16. The crude reaction
product was purifred by distillation to obtain 9 kg of R225 (di chl oropen-

taf | uor opr opangy), veabntd Was Eondibteath the same Ranh&ra€ il EXEmYE $4 é;‘eéyamsttaﬁﬂbdbns LiREni RN
manner as i RpbiedWas Bsed insiF SiircohlAlr uéndKGm&}fde SThEEY fUiBkg! o 1 thidE reabtioR blo
was used i NsJasRRovelod.iThb ASRLH4IB b Ehilyssiabhy GhtaR &f 465 chivRfioBiadhy bR RMKGredhowrd VR Table
crude reagt HONTRY QRS lroadin ﬁre&ﬁwe,a@@unﬂwqayr astilatios 19fobtalRCg Agably RES (AEIBBFINS
of gas chronat&eprspaiyy. and NVR are shown in Table 16. The crude reaction

product was purified by distillation to obtain 8.5 kg of R225 (di chl or open-
t af | uor opr ofEsempla 2835 Exanpl e 29 The reaction was conducted in the sane
manner as in Exanple 19 except that 0.1 kg of anhydrous hafnium

t et rachl ooi de Thageagtiandwas reonduciell infthehsamei roamndr|ag dn Pxdenple 7 exdagbthat e kgedf\antydrogs
kg of a cr uditanium ablofiderwas(useth !ﬂ@‘d%ﬁ:?fsﬂtﬁwm flugiide\chjoridp, WiRprebyr WHuka of thef crugporeaction
anal yses by Pradug yaprecqyared.dhe s @ cg relysesRY Mors efigas d¥riateoiaphy rad NMRm shpwrp
crude react ifFedsr @dﬁ'@tc’ Yle yoqstian; rraduet wag Pyrified by distilatig, to Qbtajnf.5 ka0t di285 {dighlgropen-
R225 (di chI detisgseRioPaReXf | uor opr opane). Exanpl e 30

Example 29

) The reaction was conducted in the same manner as in Example 19 except that 0.1 kg of anhydrous

\\,«-‘- hafnium tetrachloride was used instead of hafnium fiuoride chloride, whereby 10.5 kg of a crude reaction

40 products was recovered. The results of the analyseés by means of gas chromatography and NMR are shown

in Table 16. The crude reaction product was purified by distillation o obtain 8.9 kg of R225 (dichioropen-
tafluoropropane).

Example 30

The reaction was conducted in the same manner as in Example 16 except that 0.1 kg of anhydrous
tantalum pentachloride was used instead of tantalum fluoride chioride, whereby 9 kg of the crude reaction
product was recovered. The results of the analyses by means of gas chromatography and NMR are shown
in Table 16. The crude reaction product was purified by distillation to obtain 7.5 kg of R225 (dichloropen-

s0 tafluoropropane).
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45 The reaction was conducted in the sane manner as in Exanple 16 except
that 0.1 kg of anhydrous tantalum pentachl ori de was used instead of
tantal um fluoride chloride, wherebfP 94RE84BIhe crude reaction product was
recovered. The results of the anal yses by neans of gas chronmat ography and
NVR are shown in Table 16. The crude r %§ Lon product was purified by
distillation to obtain 7.5 kg of R225 | or open- so tafluoropropane) 55
13 EP 0 456 841 Bl—able—16—Exanrple—Nos 2 28 29 30 5
Conposition of the riaction sB*ﬂPPdhs(@a FQZSta27 28 29]930 58 59

59 -645R225ch Composition of therBactionblutionddd) | 22| Chl ¢r of prm

0.5 ~1 0.5 2 1pR224co t 25 —+5—18 Qhers

0.5 0.5 1 4 1k _Exanpl e ¥%®Reference Fyatthle$® A D% ] Hastelloy C
autocl ave was deaer af ed under R2estyced pressur ¢. 407lhesr | 188 fgeoi R215ch [err]
was charged as the iprtiar sol ——20 ™ VE-Wag fooled to -15
C. Thenye whil e mai nt g éﬁ%@rfor | ] fange of from
[err] tetrafl uoroethyl ene, R2R284ed al unm num cll drij d&5 het&|cénfi nuously
added at the rates of 1300 g/ﬁﬁmMQOSO g/hr angl g6 g&gr‘ﬁi.54npl@6relative
to R21, same appl I ed—re+etreat 1—c1"—[, lTa‘pUDLT AA-L A Hre—eaett+otr was conduct ed
Wi th continuously mﬁthdraMAng the reaction m xture which is the sanme anount

as the &h results of the anal yses by neans of gas

chr omat ograé%'ﬁa gﬂ@“’{e@ %as 25 found t hat af ter 20 hours of the
reaction, th t R215c J.esent he t]

m_ xture. ﬁ 4 %Iogé}ge(a th?]?nma % rg d §'O oF {" ﬁeda?reﬁshre II‘I? L& % oé %(%\1/\%.)
Tabl e 19 as cooled }%%@ ,ﬁ The ﬁ@@&é&&.&ﬂ@m&hﬁr 2fhieH

sol ut i On fr(MD I1 I C {o tgré 5 and Qhioride were continuously the rajes
[err] (R2g g/hr, 1030 g/hr and 20 9/ %I‘i Feidtive 44%é hpplied heremafter) . The
(R20) react|on was conducted with contiudibly withdrawing the reactlon mixture which isGh edmmm&rhs nts

3 The reacihé erargal $hd) FRmYH fbults 3f m Enaly8éEEbyahiBabf gas chirbifatdghphydad 1 FREVR)aSwas

cont i nugslSfoyhdwhat BXEbF 80\Rours2df the Téhction kil iilial isbieonER2166D wae A6 presdntdi e vedttioh ey
obt ai ned we® cpripdsitiored theyeadiichtsbilition b then tihe isghdwaiimTdbleliskg (yi el d: 45 85% of
R225 (di chl oropent af |l uor opropane). Exanple 37 The reaction was conducted in
the sane manner as in Exanpl e 33 excepflfailtt t he catal yst was

% Composition of the reaction solution | Molar ratio (%)

R225

CF3CF2CHC1 2 (R225ca) 57
CC1F2CF.CHC!F (R225¢ch) 37

R224
CCLF:CF,CHC12 (R224ca)
Nt CHC13 (R20)

Other components

35

The reaction mixture which is the same amount as the charged one was continuously withdrawn, and
10.7 kg of the crude reaction product thereby obtained was purified by distillation to obtain 9.1 kg (yield:
45 85%) of R225 (dichloropentafluoropropane).

Example 37
The reaction was conducted in the same manner as in Example 33 except that the catalyst was
so changed fo zirconium(lV) chloride, and the supplying rate of the catalyst was changed to 20 g/mhr (0.9

mol%), whereby 11 kg of the crude reaction solution was recovered. The results of the analyses by means
of gas chromatography and NMR are shown in Table 23.

§6
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50 changed to zirconium|V) chloride, and the supplying rate of the

catal yst was changed to 20 g/hr (0.9 nol %, whereby 11 kg of the crude
reaction solution was recovered. ThEPRQ4RAIMI Bk the anal yses by neans of
gas chromat ography and NVR are shown in Table 23. 55 14 EP 0 456 841 B1
Tabl e 23 Conposition of the reaction soltﬁ%% Mol ar ratio (% 5
R225ca 39 R22b¢C 58
Chl or of orm - -0—1-0— R224 [err]
2 Ot her components Composition of the rppalion-solugien | Melarralip (*elof uti on was

purified oy distillation tF olHoagca 9.5 kg (yield] 86%gof RR25 15

(di C‘H«'oropent af | uor opr opafey— 7))pxlg}jpi e 38— The—TeattTom—was—cpnducted in the
same nmanner as in Exanpl el33 t that the cathlyst hanged to

titani umtetrachl ori de, afd t Fonlomotapl yi ng rate of the acatal yst was changed
to 20 g/hr (1.1 mol %, V\hﬁ,réoymgaé%zgp dHEE, CT UdE reacjton 50l uti on was
recoverede The results of bf —gas—-chroemat ogr aphy and
NMR are shown in Table 24] Talfitker compeentSonposi ti pn of the rkaction sol ution
Mol ar ratio (% R225ca 38 R225ch )
56 30 The crude reaction solution was puifidd’ 8 Qistilation to obtain 9.5 kg (yield: 86%§ oF#3%
4 O her C OMRdARRpétafluoropropans). 2 35 The crude reaction Sol ution was
purified My distillation to obtain 9.2 kg (yield: 84% of R225

(di chl or opemkaipiesdr opr opane). Exanple 39 40 The reaction was conducted in
the sane manner as in Exanple 33 except that the catal yst was changed to

zi rconi um di chifhe rreattionciwes| ceoductid in thedsatma enanoqysyin rgampiet 83 exXceptithat et edtahyst wasms
changed t,g 2anggdip titariumrtetrachloridehandeitesupplyingcrate fof théeatatyst s changert t 8619/ (b4 mot’),
was recover adierebynid kgeof the icryide feaetior selytian yasrecaygredyd hanrpsulte ofthe analypes b trengnsags 199s
and NVR ar e cypmatperaphy andiMR arg shows inTiablp 4.25 Conposition of the reaction

sol ution Molar ratio (% 50 R225ca
39 R225ch 58 @eSfof orm
0 25
Composition of the reaction solution | Molar ratio (%)
R225ca 38
R225¢cb 56
% Chloroform
R224ca 4
Other components
35
The crude reaction Solution was purified by distillation io obtain 9.2 kg (yield: 84%) of R225
(dichloropentafluoropropane).
(N~ Example 39
40
The reaction was conducted in the same manner as in Example 33 except that the catalyst was
changed to zirconium dichloride difluoride, and the supplying rate of the catalyst was changed to 20 g/hr (1
mol%), whereby 11 kg of the crude reaction product was recovered. The results of the analyses by means
of gas chromatography and NMR are shown in Table 25.
45
Table 25
Composition of the reaction solution | Molar ratio (%)
50 R225ca 39
R225ch 58
Chioroform
56 R224ca (CC1F2CF2CHC12)
Other components 1
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55 R224ca [err] 2 O her conponents

1 15 EP O 456 841 Bl The crude reaction product was purified by
distillation to obtaine9.5 kg (yi eFﬁoﬁﬁ@w R225

(di chl or opent af | uor opropane). Exanple 40.5 The reaction was conducted-in

t he sane man a t I C 9&dRs
titani um d(dﬁg 9‘;6‘15 r%cm&mu AL ﬁgﬁ'&ﬂtby o %/?Eog%?%?ey%%gvﬁgdcgégl ?st was
changed to 20 g/ hr nol %9, whereby 11 kg of the crude reaction solution
was recoveggs |e'.|ible results of the anal yses by neans of gas chronmat ography
and NVRgar e sﬁown in Table 26. 10 Table 26 Conposition of the reaction

sol ut\pon Mrhen Feattioh iwas (c09dudtéd in the same manner as in Example 33 except &P the catalyst was
38 R225ch changed to titanium dichloride difluorideSdnd @iel sOppyirgIréte of the catalyst was changed to 20 §h2@.3
R224ca mol%), whereby 11 kg of the crude redctiah bautiorc @ssYecoeaéds The results of the analyseg by means
crude r eactfigesnchemiatepiaphy and MMBarel shovedn bgbled6st i | | ation to obtain 9.2 kg
(yield: @849 of R225 25 (dichl oropentafl uoropropane). Exanple 42 The
reaction was conducted in the sane nanriepledss in Exanple 33 except that the
catal yst was changed to hafniumtetrachloride, and the supplying rate of

t he catal yst was changedﬁ t@mg&.ﬁg,{&rthe(rgacﬁbnrgam@, \M@ﬁr@kw(ﬁl kg of the crude
reaction solution was re IUH TheTesuttsofthe—amaryyes by neans of
gas chr &t ography and N in Tahle 948 T8l e 24 35 Conposi tion

of the reaction solution Mol Beasetati o (% R22H9ca 58 38
R225chb W Or 0T OT M 0 R224ca
3 O her conponents CHlo 5 Th d ol uti on was

purifieg, by distillation|to obRedea 9. 5 kg (yielld: 86% of |R225

(di chl or opent af | uor opr opEDe) Aﬁ,e,sgggmeﬁy t he Hxanpl gs, agcor ding to the

pr esent inventi on, di chl Ulvpcluul ot opropae (WZS) T—& f gh puri ty pr OdUCt
of which used to be hardl%ﬂﬁva abl e, can be produced in good yield

a e es v iy ot dt b e wpicin s
co?rlpini;s;s é@é%’}?eﬂ'jﬂlﬂperﬁ BPof | uo?sorret haneo P O?ﬁ ’

Exampie 42

The reaction was conducted in the same manner as in Example 33 except that the catalyst was
changed to hafnium tetrachioride, and the supplying rate of the catalyst was changed to 20 g/hr (0.6 moi%),
whereby 11 kg of the crude reaction solution was recovered. The resuits of the analyses by means of gas
chromatography and NMR are shown in Table 28.

3

o

Table 28
35
Composition of the reaction solution Molar ratio (%)
_ R225ca 38
N\ R225ch 57
“@ Chloroform
R224ca
Other components
45

The crude reaction solution was purified by distillation to obtain 9.5 kg (yield: 86%) of R225
(dichloropentafluoropropane).
As shown by the Examples, according to the present invention, dichloropentafluoropropane (R225), a
high-purity product of which used to be hardly available, can be produced in good yield.
0
Claims

1. A method for producing a dichloropentafiuoropropane, which comprises reacting dichlorofluoromethane

(R21) with tetrafluoroethylene (4F) in the presence of a Lewis acid catalyst for addition reaction to

§5 obtain dichloropentafiuoropropane, wherein said Lewis acid is a halide containing at least one element
selected from the group consisting of Sb, Nb, Ta, Zr, Hf and Ti, or a fluoride of the formula

MXFg
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(R21) with tetrafluoroe
catalyst for addition r

selected fromthe group

t hyl ene (4F)
eaction to 55

consisting of Sb, Nb, Ta, Zr, Hf

5 Tk L L o B
(di chl or penPgFFlgpﬁﬁpgﬁ ne). Exanple 40 5 The reaction

EP?aﬁZﬂﬁ?ﬁE@ﬁ|or

i de dif

| uori de,

in the presence of a Lew
obt ai n di chl oropent a
wherein said Lewis agid is a hal iEP0 4¥84iBi ng at | east one el

I

and Ti, or a

355 & R FNE sl P! | o

was conducted in

as in Exanple 33 except that the catal yst was changed to
and the supplying rate of the catal yst was

changed t 01RO rédttdh wad- candiBleddin the RS Wander dsTin Bxarhdlé 3§ lekkpt h&OMHb 'cQthyé‘tQdeét el

Vas I ecoRhded to thiunt ieHiribié diftforidd) Bndthebuppiging

R¥6 18R 8ast WS ShahGHdQe'Bd 9B @BhY

and NVR abie),Séneisby 11 kglétMerut® roabfion E3lMcR wab rdosldRA STHrésitsadt tHol¥Raly 88 6} mBihs
sol ut i onef gadvEHrémiatogAbhyoand MMRldpe shown in Table 26.

38 R2abcb

4 20 O her conponents

56 Chl oroform

R225ca
0 R224ca

2Table@scr ude reacti on sol uti on was
purified by distillation to obtain 9.2 kg (yield: 84% of R225 25

(dichloropentafluorop%p

sane manner as in Exa

sitiom PP leSction solBbn | CRAGiErRH3 (47

b conducted in the
30 changed to

haf ni #m tetrachl oride, fand t f€2%&pplyving ratelof tA® cat#lyst was changed
to 20 g/hr (0.6 mol %, mherebuzia kg of the cfude ggacti ¢n sol uti on was
recovered. The results | Emﬁg? SES Dy TTEays of —gas—ciir omat ogr aphy and
NVR are shown in Table 35 Conposition Df the reaction solution
Mol ar yatio (%9 R225ca R224ca 38 R225chb $

57 40 Chl orof orm tsr224ca 3

O her conponents Other’conpoqﬁﬁa e+tree-l+ cm,t. SR 1I ution was
purified bé distillation to obtain 5 kg (%@eld 86% of R225

(di chl orop AR £rude geastieno pltien WaAspuﬁﬂ'ﬁQV\hV iiptitafice foxehigh &= kg dield: o843 ¥ oRdhe

presens {diteRpenifiuorapropanebr opent af | uor opr opane ( R225),

a

hi gh-purity product

of which uggg Eo be hardly avail able, can be produced in good yield.

The reaction was conducted in the same manner as in Example 33 except that the catalyst was

3

Q

chromatography and NMR are shown in Table 28.

changed to hafnium tetrachloride, and the supplying rate of the catalyst was changed to 20 g/hr (0.6 mol%),
whereby 11 kg of the crude reaction solution was recovered. The results of the analyses by means of gas

Table 28
35 _ :
Composition of the reaction solution | Molar ratio (%)
R225ca 38
R225¢cb 57
“ Chloroform
R224ca
Other components
45

The crude reaction solution was purified by distillation to obtain 95 kg (vield: 86%) of R225
(dichloropentafluoropropans).

.As shown by the Examples, according to the present invention, dichloropentafluoropropane (R225), a
high-purity product of which used to be hardly available, can be produced in good yield.

50
Claims

1.

A method for producing a dichloropentafluoropropane, which comprises reacting dichiorofluoromethane

{R21) with tetrafluorosthylene (4F) in the presence of a Lewis acid catalyst for addition reaction to

56

obtain dichloropentafluoropropane, wherein said Lewis acid is a halide containing at least one element

selected from the group consisting of Sb, Nb, Ta, Zr, Hf and Ti, or a fluoride of the formula

MXFy

16



50 G aims 1. A method for producing a dichloropentafl uoropropa c
conprises reacting dichlorofluoronethane (R21) with tetrafl uorﬂﬁj ’ m gm,’“"
(4F) in the presence of & Lewis aci BPOA581833B1 or addition read ’
obtai n di chl oropent af | uor opr opane, wherein said Lewis acid is a hali de
containing at |east one el enent sel ected fromthe group con5| sting of Sb,

Nb, Ta, Zr, wh@u%ﬂ I\]-'is onéo gtontw.l. J&eqqro GrB e|v£ CH‘, Jag m%]:eedf QutM
is one of ato e* éplg}mg Q pg,c g J,,Edfnr OL <3, an
m xture of SU%s Qiré%frﬁjmb di% <0;P§3 ﬁcasgf)f @B 1V : ; &FﬁmbWof@ <3 §k§%ﬁh&éas§§c

atons, agds adlplvaenalaesa ﬂfml-erﬁo&k F< 25 iPhélc @Bfrdrodpﬁlltﬁ‘prﬁ\ﬁébh AT RES isQh infdgsr
[err‘]-«3 50N tofonk 858, OF Goup IVa, a real nunber of O < [err] 4.5 in tﬁ

case of 5 Goup Va, and a real nunber of O < [err] 2.5 in the case of
G oup ||| b, 2prmavintbedd tabeiding to Qisi 1], wisrelnthe Mieide is  tonbpomnd ébtdined by fidorindiing a
met hod accor dihaiggden@oapaandofthe, forminier ei n t he fluoride is a conpound obtai ned
by fluorimmati ng a hal ogen conpound of the fornmula 10 [err] wherein Mis one
of atonms seled®&d from Goup | Va, Goup Va and Goup Illb, or a m xture of
such atons, X is one of C , Br, and | atonms, or a m xture of such atons,
and a is a = AhprgingNis ena b atems selected fromy Groyp 'V%ﬁm& Va apd jGrpup b, eraas mixiyre Gﬂﬂ!’l‘p
Va, and a = 3 #9mst Kés ena<ib Chf Brigasgl, fqmq.efamwur?%fswhmsmdm@«a ¢hip thegcaserpfe
met hod adtor dlc?Tgi-‘ Ptl¥a @ 3iTipshe R FrRuRV% APt GF P imbthe case t?bﬁm("dﬂb)w'ﬁra fluorinating
hydr ochl or of | (/8 Ycar bon (HCFC) is used as the fluorinating agent. 20 4. The

hod di hy ' h
Ceacton.coft daygsien el G bk B it G4 o ibfiler
4F/ R21. The( Fod° accor drng ‘aim4, wherein the nolar ratio of 4F

to R21 i S 140 rﬁg%ﬁogg&orgin R cigm 1 thJIﬁh%TPeL%QH .s%Srﬁﬂ&Qd Hdorthd r%d%rmoﬂ mon such

wherei n 4F an 4 nidlaPrafiddt gw%ys to the reactor In a
ratio of 4F to R21 being 1 S 4F/ R21, and the reaction product cont ai n| ng

the di chl or gpethe nlotbd 4LQ5rGRY BRARES, WherSiR BointblaP k84 o 4rid Fd i\ £ 4FrD1 khve,
reactor. .80 7. The nethod according to Claim4, wherein the Lewis acid

cat al yst, 4bB. ame néthbd acodrdingnd Clich04) Whyreid 4P [ahd B2 &6 cortituolshnsupplled itd1tha rédiovih a
rati o of 4F t ondR2 Yatioedf g td F21 deihirA 1S 4ER2H, tahe thecaationOproquetd chintatning it dichidrapgn-

t he di chl or opaafuarbpropaneis cottisuveshawitidatwefrdoethe acteri d cat al yst are continuously
wi thdrawn fromthe reactor. 35 Patentansprliche 1. Verfahren zum Herstellen
ei nes Di ehl &r pdatrestiiod eegordingatasGlaim i aberein dhed bawisUreirk eatalyst, Vb randiR2h [agy ¢dntinypusly
met han (R21) reuepligior e reagieleinia melyy ralEp! 4Mtodd) heingrt S @F/Adk and the reaction product
Lewi ssaur e- Kateantgiaiag the dichierppe foprgpRap é%fkthe tIWErRCd R @FR ORYSERHENY PRSP 9Pan
zu erhal ten, PR™#%i e Lewisslure ein Hal ogenid ist, das m ndestens 40

ei n El enent lg% &hl t aus der G uppe bestehend aus Sb, Nb, Ta, Zr, Hf
und Ti ert bgftf'“a \Im Pn Fl uorid der Fornel MXaFj 3 45 worin M ei nes der

Atome, ausgeW\aldy AUSm GdretSTon BRG dicfbrpeatiBiRbpard, iHhsSa R Bmisbikah vBF BlcnGinlbf:

methan (R21) mit Tetrafluorethylen (4F) in Gegenwart eines Lewisséure-Katalysators zur Additionsreak-

N " tion, um Dichlorpentafluorpropan zu erhalten, worin die Lewiss3ure sin Halogenid ist, das mindestens
40 ein Element, ausgewdhit aus der Gruppe bestehend aus Sb, Nb, Ta, Zr, Hf und Ti entbélt oder ein
Fluorid der Formel
MX_Fg
45 worin M eines der Atome, ausgewdhlt aus der Gruppe 1Va, Gruppe Va und Gruppe lllb oder eine

Mischung solcher Atome ist, X eines von Cl-, Br- und I-Atomen oder eine Mischung solcher Atome ist,
a eine reelle Zahl von 0 < a< 5 ist und g8 eine reelle Zahl von 0 < g £ 3,5 im Falle der Gruppe iVa,
eine reelle Zahl von 0 < 8 £ 4,5 im Falle der Gruppe Va und sine reslle Zahl von 0 < 8 £ 2,5 im Falle
der Gruppe Hlb ist, unter der Bedingung, daB « + 8 eine ganze Zahl von 3 bis 5 ist.
50
2. Verfahren nach Anspruch 1, worin das Fluorid eine Verbindung ist, erhalten durch Fluorieren siner
Halogenverbindung der Formel

MX,,

65
worin M eines der Atome, ausgewdhit aus der Gruppe Va, Gruppe Va und Gruppe Illb oder eine
Mischung solcher Atome ist, X eines von Cl-, Br- und I~Atomen oder eine Mischung soicher Atome ist
und « = 4 im Falle der Gruppe IVa, « = 5§ im Falle der Gruppe Va und « = 3 im Falle der Gruppe b
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M schung sol cher Atone ist, X eines von -, Br- und |-Ato roerne
M schung sol cher Atone ist, a eine reelle Zahl von 0 < a< QDEH m Bjm Hw
reelle Zahl von 0 <, 5 3,5 i m Fal FRO466 84YBppe |Va, eine r ’

<,BS45imFalle der Guppe Va und eine reelle Zahl von 0 <, 5 2,5 im
Falle der Gu Illh ist. U r der Bedi ngung, daB a + O eine ganze Zahl
von 3 bis 5 Esgﬁ'ﬁegﬂng'.uor{%ur"?sgh%egn nach Anspruch 1, worin das Fluorid eine

Ver bi ndung i t r ' ' |
S ki ik L et N
[1b o '

G uppe Ya und G uppe | er eine Mschung sol cher Atone ist, X sines von
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un ©

dans laquelle M est un atome choisi parmi ceux des Groupes IVa, Va et llib, ou un mélange de ces
atomes, X est un atome de Cl, Br ou | ou un mélange de ces atomes, et « = 4 dans le cas du Groupe
IVa, a = 5 dans le cas du Groupe Va et « = 3 dans le cas du Groupe llib, avec un agent de fluoration.

45 3. Procédé selon la revendication 2, dans lequel on utilise comme agent de fluoration un chlorofluorocar-
bone (CFC) ou un hydrochlorofluorocarbone (HCFC).

4. Procédé selon la revendication 1, dans lequel la réaction est effectuée dans des conditions réactionnel-
les telles que le rapport molairs du 4F au R21 soit tel que 154F/R21.
50
5. Procédé selon la revendication 4, dans lequel fe rapport molaire du 4F au R21 est tel que
1,01<4F/R21<10.

6. Procédé selon la revendication 4, dans lequel le 4F et le R21 ‘sont introduits en continu dans le

55 réacteur dans un rapport molaire du 4F au R21 tel que 1<4F/R21, et le produit de réaction contenant le
dichloropentafluoro-propane est soutiré en continu du réacteur.
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11 7. Procwid selon | a revendication 4, dans |equel |'acide de Lew s
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