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w4EebhaThelprooess exzmadseﬁ (2 reaétingohydrapen dluagde(HF),
chlorine (Cl,), and at least one halopropene of the formula CX3CCI=CCIX,
wherein each X is independently selected from the group consisting of F
and Cl, to produce a product comprising CF3CCI,CCIF, and
CF3CCIFCCIF, wherein said CF3CCl,CCIF5 and CF3CCIFCCIoF are
produced in the presence of a chlorofluorination catalyst comprising at
least one composition selected from the group consisting of (i)
compositions comprising ZnCr,04 and crystalline a-chromium oxide, (ii)
compositions comprising a zinc halide and a-chromium oxide and (iii)
compositions of (i) or (i) which have been treated with a fluorinating agent
(e.g., anhydrous hydrogen fluoride); (b) reacting CF3CCIl,CCIF5 and
CF3CCIFCCIoF produced in (a) with hydrogen (Hy), optionally in the
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produce a product conprising CF CH CHF and CF CHFCH F;
and (c) recovering CF CH CHF and CF CHFCH F fromthe
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ene St
the reacPor and different modes of contacting the halopropene starting

material(s) with HF and chlorine. Preferably the HF and chlorine are
substantially anhydrous.

In one embodiment of step (a), the halopropene starting material(s)
are fed to the reactor contacting the chlorofluorination catalyst. The
halopropene starting material(s) may be initially vaporized and fed to the
first reaction zone as gas(es).

In another embodiment of step (a), the halopropene starting
material(s) may be contacted with HF in a pre-reactor. The pre-reactor
may be empty (i.e., unpacked), but is preferably filled with a suitable
packing such as Monel™ or Hastelloy™ nickel alloy turnings or wool, or

2
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Monel (tm) or Hastelloy(tmnickel alloy turnings or
wool , orother material inert to HCl and HF which
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C3Cl3F5 isomers.

If the halopropene starting materials are contacted with HF in a pre-
reactor, the effluent from the pre-reactor is then contacted with chlorine in
the presence of a chlorofluorination catalyst.

In another embodiment of step (a), the halopropene starting
material(s) may be contacted with Cl, and HF in a pre-reactor. The pre-

reactor may be empty (i.e., unpacked) but is preferably filled with a
3



the presence of a chlorofluorination catalyst. n
anot her enbodi nent of step (a), the hal opropene

webterstisrg3mat eri al (s) may be contacted wi th C panaSkio4/034454

10

15

20

25

30

35

in a pre-reactor. The prereactor may be enpty (i.e
unpacked) but is preferably filled with a 3suitable
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from the pre-reactor contacts the chlorofluorination catalyst.

Suitable temperatures for catalytic chlorofluorination of
halopropene starting material and/or their products formed in the pre-
reactor are within the range of from about 200°C to about 400°C,
preferably from about 250°C to about 350°C, depending on the desired
conversion of the starting material and the activity of the catalyst. Reactor
temperatures greater than about 350°C may result in products having a
degree of fluorination greater than five. In other words, at higher
temperatures, substantial amounts of chloropropanes containing six or
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are within the range of from about 200 C to about 400
C, preferably fromabout 250 C to about 350 C,

wdepsndizag on the desired conversion of the stacTiuSgo04/034454
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1 on
50 atom percent of the romium in the composition. Also of note are

such chromium-containing catalyst compositions which comprise ZnCr,04
and crystalline a-chromium oxide wherein the ZnCr,O4 contains at least
about 90 atom percent of the zinc in the composition. Also of note are
such chromium-containing catalyst compositions comprising zinc chromite
and crystalline a-chromium oxide wherein greater than 95 atom percent of
the chromium that is not present as zinc chromite is present as crystalline
a-chromium oxide. Also of note are such chromium-containing catalyst
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percent of the zinc in the conposition. Al so of note
are such chrom um contai ni ng catal yst conpositions
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t eafked O sraddiIfy Bvetfa p&ffod of 1 to 12 hours. The pH of the
solution is monitored during the addition of base. The final pH is typically
in the range of 6.0 to 11.0, preferably from about 7.5 to about 9.0, most
preferably about 8.0 to about 8.7. The precipitation of the zinc and
chromium hydroxide mixture is typically carried out at a temperature of
about 15°C to about 60°C, preferably from about 20°C to about 40°C.
After the ammonium hydroxide is added, the mixture is typically stirred for
up to 24 hours. The precipitated chromium and zinc hydroxides serve as
precursors to ZnCroO4 and a-chromium oxide.,
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preferably about 8.0 to about 8.7. The precipitation
of the zinc and chrom um hydroxi de m xture is
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u ea ture i
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sty 5%%%"2 e, fesHOBAARHES Bty DRSSy edpfe
AY¥Pgaire rybwbe @rwh@atgd &inoaiyd plrosaim kydrowideumiure
Va?bldmv%hé@ ribPto #readmy itnatsé«?{‘pr Oltn?f ZmSVgﬁ?r ator.
n | ,
hydr gx%@ i AT Wik pYge Teure hagdadandied, the
warithetel sailtstard éhemdeeocimpesed b élating dhe i san‘n fronehies @H50°C
m e m x

| 36 oBRGEa B “gﬂe"f%&@aﬁ‘@ Hofi [Pl kBT A (EnPorBbites ot

rﬁf@”@ ﬁb@bﬁ 400 Ky ty akoute! GA0RCY pEeﬂaml)birem albmlﬁd40(l°ﬂeto about

niggpage salts are then deconposed by heating the solid
from aﬁ__o% 250 C to about 350 C. The resulting solid
is the eEineEmation eRte gingrangd eiromivm casapesitions gseful

t dorathizLinveAforCis mefdeaablw 8. rrdfeAPAPHlicEIdN ©0/91 RSt

524 s B P OB 2P B artd Bty nerpmrateciy
UrefSreIRzet berteinppits eaﬂnrebp(sé@/aﬂéo caﬁésﬂ}(ﬁcﬁﬂ@ﬁﬂé&ﬁﬁﬁhl
p{pz)rc%,p o P&/U%@Bﬁm and h reby i ncor por at ed by

ence nerern 1 n see al so

corres Hmm@nedtmromya-nbmmwm pxideompositions of the
Potéddpd @dntibn ma¢ bé%réiétﬁﬁm?d 0&ricy o nde%/ su&]héé’g'éﬂgﬁ for

oxi de conpositi ons of resent | nventlion

pHEER QAL efea?%‘-us'tm%%@omcwﬁ%mww@sfom use in
packi nJypiatly othe. caucum@cyc@:hq@@smnysﬁm berpreqmzb@éd {vthra

oot abeifiey o R5E At tRRafs BE Fpshaine e Buadne as

c aoalem of hategeohtedycaron wenfgaumdsneypicalietitis fifiorinating

e R e e

el gll%lﬁleagaMnyUﬂuonde and ﬂuorlnated carbon compounds such as

trlchlorofluoromethane, dichlorodifluoromethane, chlorodifluoromethane,
trifluoromethane, or 1,1,2-trichlorotrifluoroethane. This pretreatment can
be accomplished, for example, by placing the catalyst in a suitable
container which can be the reactor to be used to perform the process in
the instant invention, and thereafter, passing HF over the dried, calcined
catalyst so as to partially saturate the catalyst with HF. This is conveniently
carried out by passing HF over the catalyst for a period of time, for
example, about 0.1 to about 10 hours at a temperature of, for example,
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tetrafl uoride, carbonyl fluoride, and fluorinated
carbon conpounds such as trichl orofl uoronet hane,
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trifluoronethane, or , ,2-tri chI orotrifluoroethane.
Thi s Eretreat ment can be acco i shed, for exanple,

pleReLhg0P e te abavtAR0°Cy N@vgmwe etm%ﬁf%trqeémmm%mptcan
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z |a¢@0fohng lfﬂs'sJe Sc&mm.wq @@36 93§r é?r@traatrgemtr\wm akftbmmatlng
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O FROMEMPXId cOMPOSKIRNSde i s supported on a
suppor tCarappunds thgt are praiucethinxhel ehloRsfafarinaliby prodess in

STl A LB R B C RO RO SR S S B

cﬁFMEﬁGIgEdCEGﬁZ‘E&bb)ndl cat ed above for t he cal ci ned

Zlncoﬁndé}%':‘log{t artgh uce Fﬂ&tli oro %%rolfﬂuonnatlon
prtberégscqﬂ@ae@n@d?/ cr?am@ethah@awd%a rasyiggddn step (a) include

(@ﬁ%{?@é@% ert-Sie4d)l

Dol PP TR I LB

stzaﬁdeax) include CF CO CF (CFC-2l16aa), CF CCl FCClF

( cro. 2 1Bprorng TSt Praab S oy tornts R

byhavedawer degress afdiuobnatien tham ChHCs2 tag and Wi

HEEEE T ChuF O g nep 0, 21 0sa and

HaI opr dﬂ)@ﬁ@r%ﬁnﬁr%ﬂ@%cﬁﬁﬁ?t W@v heefargiesen stqap Q)dpcluds
=OF QOFCH 24 §%¢€); E25hYZ-CFECCraOCH @F CAXA%bY, and

( %E ﬂ@iﬂz) (cP8%213xa).

Typically the effluent from step (a) comprising CF3CCl,CCIF5
(CFC-215aa) and CF3CCIFCCI,F (CFC-215bb), and optionally HF, is
separated from lower boiling components comprising HCI, Cls, HF, over-
fluorinated products comprising C3CIF7 and C3CloFg isomers, the under-
halogenated components comprising C3CIF5 and C3CloF4 isomers, and
the under-fluorinated components comprising C3Cl4F 4 isomers and CFC-
1213xa.

In one embodiment of the invention the reactor effluent from step

(a) may be delivered to a distillation column in which HCI and any HCI
8
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CF CCl =CCl (CFC-1213xa). Typically the effluent from
step (a) conprising CF CCO CCIF (CFC- 215aa) and CF

wWGOCHE@RYI74F ( CFC- 215bb), and optionally HF, is sepasaiogd34454

from | ower boiling conponents conprising HQ, 4 , HF,
overfluorinated products conprising CCIF and CC F
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nPrganierigh phesand mam@pn@prme@@edmnwtb@m bpethistillegdo lmiate
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Al 2 Beiratioh ohsisRi 8. qRtioRAY, 48" fefaval of any organic
?cqmpbﬂents&:ﬂsy aham|mﬁw“édécm$am@stéﬁ mﬁytbﬁb usel af éther
: - ¢ . e — || ase .
t BBt PeCeC e fsalor 7 by Sbarpliat sEhe R taterdH is

optasenél | y after renoval of any organi c conponents by
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214
R 15 b anoar 6 adTRonLal the Ao SeritIRVRRIIa, 1 C5G-215a%,
aCFCh21 6leabodi HERC-2H6dahsy-prazietd arenfuethier oeactéd evith HF, or

FracGRE3P6da is present, HF and Cly, to give CF3CCIFCF, (CFC-217ba)
which in turn may be converted to hexafluoropropene (HFP) as disclosed
in U.S. Patents 5,068,472 and 5,057,634.

In another embodiment of the present invention, the HCFC-226da,
CFC-216aa, CFC-216ba, CFC-217ba, and by-products are further reacted
with hydrogen (H5) to give 1,1,1,3,3,3-hexafluoropropane (HFC-236fa),
1,1,1,2,3,3-hexafluoropropane (HFC-236ea), and 1,1,1,2,3,3,3-
heptafluoropropane (HFC-227ea) as disclosed in U. S. Patent Application
60/511,355 [CL.2246 US PRV] filed October 14, 2003 (see also
corresponding International Application No. PCT/US2004/ ).

9



CFC- 216ba and HCFC- 226da by-products are further
reacted with HF, or if HCFC 226da is present, HF and

wGl2005/08w74g1i ve CF CCl FCF (CFC-217ba) which in t BCI/USBON4/034454
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be converted to hexafl uoropropene (HFP) as discl osed
in US. Patents 5,068,472 and 5,057,634. n anot her

enbodi fpe Gaa g;tg) bPfheDpRess ofth@ihR/éﬁﬂ@nthP ¢EEeIRoerC-
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tan on cotalmn
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unpackegl, EapekieRe gﬁfgr'iee«‘eaﬁﬁ&ﬁrph@éﬁbﬁhbrgérr\]tf’éérgllﬂé’ of
o btiveqn aai S0k b oA C g, s prereraily gy loes) eaut

n4gRet. al |l oy, or Hastelloy(tm C276 nickel alloy. Wen

par i cn o Topef B b iliadh 17 ine BE 2 o G258 moxure

r fedyto, thei neacticn zere shouldds mpthperanga@f abgut@4, mole H, per
V‘?rrgile of B§d- Q%q%cgrhgf f Modtt® h%%“stéfqgg bér Hi‘:'léof CF -215

di ment can et ween about and_about
aifPmey, erre@raiﬁrgblatfrqr@abputa%dp saofes aidz Rer mo eof
r @A 295 ikvrepgen to the CFC 215aal/ CFCG 215bb m xture

Lhout 41 SRalheE Strenl o 9eb kb e oOptrbing &1 Hidtioepgity

MUFRS-2d6akl apelr CROLZ1 Shb [BGuded #ostep, (alyeare pptidradlnbify, is

f rcgme%)&ﬁjttin Qhé p?é’se%%erg‘?laeﬁyo%ggh&’t%n Erz?tlaﬁls?.f Hydrogenation
catalysts suitable for use in this embodiment include catalysts comprising
at least one metal selected from the group consisting of rhenium, iron,
ruthenium, osmium, cobalt, rhodium, iridium, nickel, palladium, and
platinum. Said catalytic metal component is typically supported on a
carrier such as carbon or graphite or a metal oxide, fluorinated metal
oxide, or metal fluoride where the carrier metal is selected from the group
consisting of magnesium, aluminum, titanium, vanadium, chromium, iron,

and lanthanum. Of note are carbon supported catalysts in which the
10



CFC-2 5 isoner. n another enbodi nent of step (b), the
contacting of hydrogen with CFC 215aa and CFC-215bb

wonodwsed3din step (a), and optionally HF, is CRCTIUSZ004/034454
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out in the presence of a hydrogenation catalyst.
Hydr ogenati on catal ysts suitable for use in this
eotbdnrstipporiitddideet Maghyd Withcadiandinzg @i asleeshtemt&elow
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- At SahBledug BB Blout r BienichGpadBhlifiarsydis Baltss to
95boﬂt ‘r@nmie@ ofi blgsaerr:amdeyzﬁ rtmhloropautasfhmr@propaae isarmer,

991). Th

nce% on &ta%\ﬁrﬂa'l%ét %ﬁ Nerlem{t al % Egg)n t hg support
i b’lqwqypeantaﬂuprpnraeam@ﬁ@@we:rftoa&wt 8gna HEPWO% of
L et *’2%““'“"""’%’?9%%%?@ O ThiléZ' A
ore D' Btiable tETbaIateen BE o chlaNlin kAT e picaly
| in thepiangelof ffdr@@ibabbmmom fo alwdet 350°6, pesferadiy from about

I S
4?8‘%?%3@9” {00 PRERRT A ress e %@%@%&"?h%%w“ in
pdeﬂmrmat;onfmdmraanimsstemp@eturies ey abolie125°C will result
t H ﬁ%ﬁ{tﬁ@é{%”éf@%hﬂ%ﬁ%%%m'lﬁ%b (3 F%bé%é!&m rﬁQ{e%lsOf
oropent af l uoro

ne 1s

Sﬂ%ﬁd@ﬁ@thf@wﬁ@rtﬁt’@ﬁﬂx cemuqtﬁ@ a&atrapwh%rlqﬂr@ﬁégm i on
akgQ ém@gbhgm pretstggré ange of from about 100 Cto
2Bl 130 Sy el TS0 5% Sl iRiedPRc
dehlesuted hydwyesi, OF 3%@1@1&]F@@¢5éﬂ)a0lf@€ﬁﬁmﬂgﬁv(HFC-
Ao il bl 50l OPRET Y E dts CF, e
r 42251e)n&- and £-Efi:C4lAGHK dHbGe 2‘-,\%147@0 afF pBEphréhi (HFC-
PH232\H ECPLCH,CF 3 (HFC-236fa), CF3CHFCH3 (HFC-254eb), and/or
CF3CH,CH3 (HFC-263fb)) and higher boiling by-products and
intermediates (typically including CF3CH>CH,Cl (HCFC-253fb),
CF3CHFCH,CI (HCFC-244eb), CF3CCIFCHoF (HCFC-235bb),
CF3;CHCICHF, (HCFC-235da), CF3CHCICCIF,; (HCFC-225da), and/or
CF3CCIFCHCIF (HCFC-225ba diastereromers)) as well as any HF carried
over from step (a) or step (b).
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super at nospheric pressure. The effluent fromthe step
(b) reaction zone typically includes HClI, unreacted
CF CHFCH F ( PETHUS2004/034454
245eb), | ower boiling by-products (typically including
CF CH=CF (HFC- 1225zc), E- and Z-CF CH=CHF

( HFC- 1BBdtep)(c), Bhe desitet phbducts 3rky fecov€FedCHI K& reactor
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t Bioyy, bRRssiRy THf nitkeishdsedennibyoandhimcodeId! gieksltchrotriwin
of ,at erial s reSLaot% to hydrogen fluoride and

h%‘?yogg@ﬁ‘dc%p&er cal materials of construction,
vel | - kilberfolawingespieciiicrémbedinents are i cdestsved as awrely

S‘Il‘ﬁ ritive,h hett troéfln Héere%'éh@ b bt the' diBBostidGin any
figlrative, Ao hEt oot 78t

suc
wmawvmatmewa copper aI I oys
Hast el | oy(t m ni ckel - basegyglpPyEsand,
'Eéérﬁ\l;ét m ni ckel -chrom umalToys, and copper-cl ad
he follow ng specific enbodinents are to be

cangab i@FaCOBCELY il | ustrativel5aadk G6;0Q,COWSt rai n
t e di scl osure soever
éiﬁkﬁ@b@ﬁ%ﬁ 2428 GYRLORIEE 22

4%b is CF CCl
CRI6b2 56 IF sCTFICRACCI FCF 216aa2il gbais CEbC@FQE@ba is

5200 CESCRIOALE Sheda is oot LR ITbds

C2pfdayisCF;CHCICF; 235bb is CF3CCIFCH,F
235 is C3H,CIF5 235da is CF3CHCICHF,
235fa is CF3CH,CCIF, 236fa is CF3CH,CF3
245eb is CF3CHFCH,F 245fa is CF3CH,CHF,
254eb is CF3CHFCHy 263fb is CF3CH,CHs
1213xa is CF3CCI=CCl, 1215xc is CF3CCI=CF,
1224 is C3HCIF, 12252c is CF3CH=CF,

Catalyst Preparation
COMPARATIVE PREPARATION EXAMPLE 1
Preparation of 100% Chromium Catalyst (400°C)
A solution of 400 g Cr(NO3)3[9(H20)] (1.0 mole) in 1000 mL of
deionized water was treated dropwise with 477 mL of 7.4M aqueous
ammonia raising the pH to about 8.5. The slurry was stirred at room

temperature overnight. After re-adjusting the pH to 8.5 with ammonia, the
12
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235 is CHCF 235da is CF CHCI CHF 235fa is CF CHCC F
236fa is CF CH CF 245eb is CF CHFCH F 245fa is CF

wokaidp324d4eb is CF CHFCH 263fb is CF CH CH 121Bga/Uiss00@634454

CC =CCl 1215xc is CF CC=CF 224 is C HC F 225zc is CF
CH=CF Cat al yst Prepar ati on COVPARATI VE PREPARATI ON
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Exanpl e 9. PREPARATRERABANVEINEEXAMBRErAti on of

95%€hr om urd X, £lidg §rfsh ERforkifindS% Zinc Catalyst (450°C)

A solution of 380.14 g Cr(NO3)3[9(H20)] (0.950 mole) and 14.87 g
Zn(NO3)-[6(H,0)] (0.050 mole) was prepared in 1000 mL of deionized
water. The solution was treated with 450 mL of 7.4M agueous ammonium
hydroxide over the course of one hour; the pH increased from 1.7 to pH
8.4. The slurry was stirred at room temperature overnight and then dried
at 120°C in an oven in the presence of air. The dried solid was then
calcined in air at 450°C for 20 hours; the resulting solid weighed 76.72 g.
The catalyst was pelletized (-12 to +20 mesh (1.68 to 0.84 mm)) and 38.5
g (25 mL) was used in Example 13.

PREPARATION EXAMPLE 3
Preparation of 90% Chromium/10% Zinc Catalyst (900°C)

A solution of 360.13 g Cr(NO3)3[9(H50)] (0.900 mole) and 29.75 g
Zn(NO3)[6(H,0)] (0.100 mole) was prepared in 1000 mL of deionized
water. The solution was treated with 450 mL of 7.4M aqueous ammonium

hydroxide over the course of 1.4 hours; the pH increased from 1.9 to pH
13
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agy28usL awasnisedin Examples 7 and 8.
PREPARATION EXAMPLE 6
Preparation of 10% Zinc chloride supported on Chromium oxide
A solution of 6.0 g ZnCl5 (44 mmoles) in 300 mL of deionized water
contained in a 170 mm X 90 mm glass dish was treated with 60.00 g
(0.357 mole) of 12-20 mesh Cr,O3. The dish was placed on a warm hot
plate and the slurry allowed to dry with occasional stirring. The resulting
solid was then dried overnight at 130°C; the resulting solid weighed 65.02
g. The catalyst was pelletized (-12 to +20 mesh (1.68 to 0.84 mm)) and
37.5 g (25 mL) was used in Examples 10 and 11.
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(50 cc/min; 8.3(10)-"m3/sec) over the course of about one hour. HF was
then admitted to the reactor at a flow rate of 50 cc/min (8.3(10)-"m3/sec).
After 0.5 to 2 hours the nitrogen flow was decreased to 20 cc/min (3.3(10)"
"m3/sec) and the HF flow increased to 80 cc/min (1.3(10)%m3/sec); this
flow was maintained for about 1 hour. The reactor temperature was then
gradually increased to 400°C over 3 to 5 hours. At the end of this period,
the HF flow was stopped and the reactor cooled to 300°C under 20 sccm
(3.3(10)-"m3/sec) nitrogen flow. CFC-1213xa was fed from a pump to a
vaporizer maintained at about 118°C. The CFC-1213xa vapor was
combined with the appropriate molar ratios of HF and Cl, in a 0.5 inch
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0.5% Pd supported on carbon catal yst are shown in

Tabl e 2. The product analytical data is given in units
of GC area % The nom nal catal yst bed vol une was m
the contact tinme was 30 seconds. Prior to beginning

t he hydrodechl orination, the catalyst was reduced in a
stream of hydrogen at 300 C. EXAMPLES 18-19

Hydr odechl ori nation of CF CCFCCl F The results of the
hydr odechl ori nati on of CF CCI FCCl F over the 0.5% Pd
on carbon catal yst used in Exanples 14-17 are shown in
Tabl e 3. The product analytical data is given in units
of GC area percent.
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What is clained is: . A process for the manufacture of

wo 2005/033743- pent af | uor opr opane and PCT/US2004/034454

1,1,1, 2, 3-pentaf | uoropropane, conprising: (a) reacting
hydrogen fluoride, chlorine, and at |east one

hal opr opene of the fornul ELMMSei n each X is
i\nmemismlamrhéq/lssel ected fromthe group consisting of F

ol oi/a PGSR BB T f AN AR SbidPahe

pansh i deti2i peniafiypwnsapana fcompiising:of | uor i nat i on
cat al yst (@pRehstintfhydrob8ATcAAS, SIGMES, dridPat Basesied
fromthe gro CONsSi st ; &

conprising Z O%fHBeE?)Qgg%ﬁ qré‘@ad %mﬁ‘{:?ﬂﬁ(o‘w%@m each
(ii %1 conposi tX Bindepemdertlyngelected fionh the gmummbnSIstlng of F
a-chrom um o

oy o heve, bant el e plddide %BW*%P"?@?"PWE %
r_eacr:]t |hng CF eaud @EQGCMCGF msam bFag iFlz
wi th hy rogecwdg;‘g GF F?? BF iR QA o gFééé}ﬂ:eQﬁ

CHF and CF recoverin
CF CHFCH F frqwmpﬂeowaimm:@atawga%@aﬂg'ﬁg(adfe%&

process of Cginpdsitibresslebtddrdr)thé @@ombahsisﬁng of (1)
selected fromthe group consi.sti Sitions
conpri si ng arﬁ?'@??étﬂ%{)?%pgs'mljgﬁ}r@{#wd é\% &% )
conposi ti ons dfrofiymwhxids) (iecenpesitions eampdsingtenziac halide
fluorinating 40entenromium oxide and (ijii) compositions of (i) or (i)
which have been treated with a fluorinating agent;
(b) reacting CF3CCIl,CCIF5 and CF3CCIFCCIoF produced in
(a) with hydrogen to produce a product comprising
CF3CH,CHF5 and CF3CHFCH,F; and
(c) recovering CF3CH,CHF5 and CF3CHFCH,F from the
product produced in (b).

2. The process of Claim 1 wherein in (a) the catalyst is selected
from the group consisting of (i) compositions comprising ZnCrpO4 and
crystalline a~chromium oxide and (iiiy compositions of (i) which have been
treated with a fluorinating agent.

3. The process of Claim 2 wherein the amount of zinc relative to
the total of chromium and zinc in the catalyst composition is from about 1
atom % to about 25 atom %.

4. The process of Claim 2 wherein the catalyst is selected from
the group consisting of (i) compositions comprising ZnCroO4 and
crystalline a-chromium oxide wherein the ZnCra04 contains between
about 10 atom percent and 67 atom percent of the chromium in the
composition and at least about 70 atom percent of the zinc in the
composition, and wherein at least about 90 atom percent of the chromium
present as chromium oxide in the composition is present as ZnCrgO4 or
crystalline a~chromium oxide and (jii) compositions of (i) which have been
treated with a fluorinating agent.

and
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3. The process of Claim2 wherein the anmount of zinc
relative to the total of chromumand zinc in the

woav@lopst43conposition is fromabout 1 atom % t BCRUSAI04/034454
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25 atom % 4. The process of Claim2 wherein the
catal yst is selected fromthe group consisting of (i)
conposbt i The peeassi ofi Clgirardvkensit il (a) tiee satalystis sefected

o RRTETBib a8 B Wt alih AP s Bb SRS LB ana
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t he cofpodheipbpcess qfr@ge'nﬁ whergin theyamapnt akzinc relative to

atw@fo@én dfBhearhlfn aRE Aind in) thewaes§stdoPRsosiion is) frovni éﬁbut
ﬁ g) g reateq%¥%ﬁ) g fluorinating agent. 205. The

pPob B8 dt torbeyh é'?e(?n in (a) the catalyst is

sel ect &l Themprodessgofalipim dnwhereimtheotatalys) is selected from

o RO PR P B Q0oL et oE PRl Rl Borted

t 08 suppart eorapfisingri-aaroniynmagdde and. (iffsempositions afi(ii)
Cutich RaViBEeh rebfies AR 4Mudthafihg Bgbft didiAnedid ife

romumand zinc In yst COITpOSI tl on

i aMuskPhBBGtrelatiye de dhie tptalrfahsemiug a@@&ww the eafalyst

Peoppesitioh iSfammboWhZaedm % he abatel ¥ atom Y sel ect ed
fromthe group consisting of (ii) conpositions wherein

a zinc halide is supported on a support conprising
a-chrom um oxide and (iii) conpositions of (ii) which
have been treated with a fluorinating agent; and
wherein the amobunt of zinc relative to the total of
chromum and zinc in the catal yst conposition is from
about 2 atom % to about atom % 21
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