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produce a product conprising CF3CH2CHF2 and
CF3CHFCH2F; and (c) recovering CF3CH2CHF2 and
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DESCRI PTION 5 This invention provides a process for
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Inone embodnment of step (a), the halopropene starting matenal(s)
are fed to the reactor contactmg the chlorofluonnatlon catalyst. The

'halopropene starting material(s) may be initialty vaportzed and fed to the

first reaction zone as gas(es). :
. In another embodiment of step (a), the halopropene startlng
matenal(s) may be contacted with HF in a pre-reactor. The pre- -reactor .

packmg such as Monel™ or Hastelloy™ nickel alloy tumlngs or wool, or‘
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2 WO 2005/ 037743 PCT/U82004/034454 CLAIMS What is

claimed is: 1. A process for the manufacture of

1,1,1, 3, 3-pentafl uoropropane and

1,1, 1,2, 3-pentafl uoropropane, conprising: 5 (a)
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3. The process of Claim 2 wherein the amount of zinc relative to _
the total of chromium and zinc in the catalyst composmon is from about 1
atom % to about 25 atom %. .
4. The process of Claim 2 wherein the cataiyst is seiected from
30 the group consisting of (i) compostttons comprising ZnCro0y and
crystalline a~chromium oxide wherein the ZnCroQ4 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 feast about 90 atom percent of the chromlum _
35  present as chromium oxide in the composition is present as ZnCr204 or
crystalline a~chromium oxide and (ilf) compositions of (i) which have been '
treated Wl'{h a ﬂuonnatmg agent '
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20 WO 2005/ 037743 PCT/ US2004/ 034454 5. The process of
Claim1l wherein in (a) the catalyst is selected from

the group consisting of (ii) conpositions conprising a
zinc halide and a-chr.omi um oxide and (iii)

WworpoeBtitbns of (ii) which have been treated puTViE2004/03445¢
fluorinating agent. 5 6. The process of Caimb5
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within the range of from about 80C to about 250C, -
preferably from about 100C to about 200C. -Under these
conditions, for exanple, hexachl oropropene is 10
converted to a m xture containing predom nantly
CFC-1213xa. The starting material feed rate is
deternined by the length and dianeter of .the reactor,
the tenperature; and the degree of fluorination
desired within the pre-reactor. Slower feed rates at
a given tenperature w Il increase contact tinme and

.tend to increase the anmpunt of conversion of the .
starting 15 material and increase the degree of
fluorination of the products. The term "degree of
fluorinati'on" nmeans the extent to which fluorine
atons replace chlorine substituents in the CX3CCl CCIX
starting materials. For exanple, CF3CClI=CClF '
represents a higher degree of fluorination than
CCl F2CCl =CCl 2 and CF3CC12CF3 represents a hi gher 20
degree of fluorination than CCl F2CCl 2CF3. The nol ar
ratio of HF fed to the pre-reactor, or otherwi se to
the reaction zone .of step (a), to hal opr opene .
starting materi-al fed in step (a),
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is typically fromabout stoichionmetric to about 50:1.
The stoichionetric ratio depends on the average
degree of fluorination of the hal opropene 25 st artl ng
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dpauatian of CeChfglito about 30:1. ngher ratios of HF to halopropene
are not particularly benef c:al L ower rafios result in reduced ytelds of
C3Cl3F5 isomers. -

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

In another embodiment of step (a), the haiopropene starting

- material(s) may be contacted with Cly and HF in a pre-reactor. The pre-

- reactor may be empty. (i.e.,- unpacked) but is preferably filled witha
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5:1. Feeding Cl2 at less than a 1:1 ratio wll result
in the presence of relatively |arge anounts of
unsaturated materials and hydrogen-containing side
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Suitable temperatures for catalytic chiorofluorination 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 resulf in products having a

- degree of fluorination greater than five. In other words, at h:gher .
_temperatures substantial amounts of chloropropanes conta:nmg six or
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the chromumin the conposition and at | east about 70
atom percent of the zinc in the conposition, and
wherein at |east about 90 atom percent of the

chrom u I11:{)resent as chrom um oxide in the conposition
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EirPalZiNC oironnie) 204 o B3 (plumtrmiandoxide) with a
CﬂM§ﬁﬁéﬁd é}nc%eramksqr%f%c ERGRR 16IRP Rtk bp&ﬁoﬁﬁu@

al or exa precipitati on ne
f BPB &ﬁdnﬁbe%wﬂﬁaﬁbw 5] prgfqrﬁbh( ff%.«'mut 1 atom % to about
cgsmt@mlw tation procedure, an aqueous sol ut| on of
zinc romunHII) 6‘? S is $ are
relati? a@ﬁf}ra IgRCogfaing Ca} ’ %ﬂmp%ﬁﬁ"a?ﬁ GpPrising
sEthzﬁ)m(mrhrecfaqn‘ﬂtemsndmjryﬁtamne nschton*tuame:ikldh:-ymbee[bllht

FEAEr2 AE0 S ne HeRlabTPhitFo bibu B EN R Ay bhrdrtR o

i ther womm&%mmpoaﬁon anirabieass @bout 30 atom| peroentoof
afREine th {fel c%rr( & 16rh %nﬁ%l% ofPRGEAT él&du.&@ooét?ﬁi P&rcaRf of

e concentrati on

cnro ummtesoumn :
{Esed‘:ﬁremu(m IPFgSerK agiRhromiyre Gwislesip| the icomnositiops psesgnt as

N En@hﬁ) stafiing. oﬁclﬁ:@nﬁuﬁ@&aﬂée PAlsd bit te\rk RRhromium-

4 el b ;
Sechiamint SRRt GRhpbllishs, FEeoded B FoAMs o s e 16
mcghpohbomrpd;mpasing @mCraDy mhti drystaliihe al-ehoomiuns okide with

o3 ST i AR Fing S iR SR Db BhBNG PSRl

.eprapositiens whichreonwriseeZni i Qyraavt crystatiinsat-chiromiyim oige . -
h e‘l‘;r%Yr?ﬁl 2icH 4&1%"1':5!#19 Beﬂrfleé‘?‘ég?utaﬁ%@tﬁ gté%ﬁ‘\tt aﬂﬂsabout |

erred zin or prepar 1 on ¥
Heaiqm pecent of there omiNiarn i compogidienz ifeq P pote are .

fﬁddh&irﬁoﬁﬂﬂnldoﬁté]bfﬁbafa%yéﬁdﬂﬁpé’éﬁlcﬁwh@ﬁ comprise ZnCro04
ano( crys?a%lfne ocwcmomzum oxide wherein the ZnCr,0,4 contains at least = |
about 90 atom percent of the zinc in the composition. Also of note are .

~ such chromfum-contammg catalyst compositions comprising zinc chromite-

35

and crystalline o-chromium oxide wherein greater than 95 atom percent of
the chromium that is not present as zinc chromite is present as: qrysta!lme |
" a-chromium oxide. Also of note are such chremium-containing catalyst -
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The aqueous solution of the chromum (I11) and zinc
salts may then be evaporated either under vacuum or
at elevated tenperature to give a solid which is then

wo fodbGimgd. It is preferred to treat the aque<ig.\,,£.§ms2004,0%44\4
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Sol'ution of the chrom um(11l) and 25 zinc salts wt
a base such as ammoni um hydr oxi de (agueous anmmoni a)

pSimBoSHyfs Which L cReeREN oY AR, ik ramite) aud
@b’étﬂlmedx -cherakish aMiday dr oxi de or the carbonat es may
be US'?ﬁ’eQé*Eoﬁ Bsi#iBhs H{a%fftﬁéé b aréaefo?eg @b (oo-

ueous So t he

anmpnj um
RIGCHRRAD |n¥¢t;-| gﬁgo%"\f?@ %P@@‘ﬂ%‘of‘ypl cal I y 30 car ried
out gmaglyglidal coqgEcipitkeH pﬂacefduie teh: éb@ﬂéfsi)lut'ﬁiﬁofﬁmhc

. | he a _
Sl eyl Rl s pER AT 3e RS chier o 27 4%
_zinc a3hd@hramemefibdaltsfin dhe algaebus sblution abdictated Oy thebulk

é&pﬁ{ ﬁé:%@hi’zi%?gféﬁ@% t Eﬁro?#ﬂm d§317ecflel-mﬁe ?h?ﬂ:ﬁﬂhfy@{ on

d f
‘theretaie| (hecegnoeatrabon ohging in éli;;eqaewgé@ﬂh%lsdwvtam
1 AN !to BB6ut Y ﬁfo% e}@bmhferetal %ﬁeént?%nt&f AMOHhq 400C.

After the anmoni.um r oxi d the mxture is .
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- SEE 5 EPEs b Oéﬁ@@za Biereasd Rpeenatine e derent ,

abirominen Zi1H) calis chight loevempldwyedt, @hrmimunm(ﬁt)lmteaﬁesor its

RS Gl e LY 3L e R e

qbawnuﬁnﬁﬂh%ﬂitﬁpapeewamreaﬁs@dtaqueousﬁolt&nnoven Qr

I g:rgm{lé‘ﬁtf%réh‘ﬂ i'@’]%ﬁ'éé tﬁ'ﬂ%ﬁ%?u losy@d ﬁﬁ}egaaratlon of sald
WSS FITONE oPF %?@C saisdat Prepeo@wfa%wstf QCF

. p%éﬁsr@ﬂthieetheﬁﬁtm e IRE(EP nithie BAd MR MydRste@orms .

for exanple, a rotary evaporator
ﬁ JZPWBHZK@Z@?@M pi tated zinc .and. chrom um :
hydr d’)heMueomwoe.ltIOHWhemmom:mt(HU aatdind éalthemayetien

RS i Pl oove

ShMM&mfdlsthﬁmca ed.s not washed prior to the drying
St e P. It i rﬁ)ﬁ'@fer g%zthéjcﬁ i) gqﬁ@éﬁ’é;‘gﬁmlaﬁ oF m%&%ogi Eir‘hﬁlplz

drie > ts are
ZW er?éfﬁtmﬁgath@éewch@sraramqwm ysisoxide ( aqmetamme

I PRoIES the dinc e Shibiiill ) Hidi6kied. BAERAtamAT
E@H ﬁ@@ﬁoe"ﬁba%a jum o6 BeRSSHR #M@WXI%%F@ GHONAeE e
nedynice taedd Gt ars not mermﬁed tThe eddﬁ&fnbf arﬁmf:ntdm $iydroxide
1 ON | S oVli 1.C o) -
e BeeRhiels Suid ot FE <o Eaha Y Voihy

camedrmltqjmduamm\pmreap@wbdmf 1 io 12 hours. The pH of the

. solution is monitored during the addition of base. The final pH is typlcally
. 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 prec:pltatton 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 hydroxude IS added, the mixture is typicaily stirred for
up to 24 hours. The pﬁrecip_itated chromium and zinc hydroxides serve as

- precursors to ZnCrpO4 and a-chromium oxide.
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‘20 reference herein inits entirety (see also
correspondi ng International Application No.

PCT/ US2004/ ). The cal cined zinc chronite/a-chronm um

oxi de conpositions of the present invention may be
PPessed7Hht o various shapes such as pellets forCT/US04/034454
in packing reactors. It nmay also be used in powder

form 25 Typlcally, t he cal ci ned conpositions will be .

pr e- t r edVEd the Predipitationnitha invardemonpuindiydroxide enigsire

c at!ebclﬁf;ﬁeté OtheChindierens dtibe b E/'ét%bbfaetlopc eﬁt{ﬁ Hayde carried out
hal g,qfer?g ﬂ car bon co ounds I ca Y

£l & 0,15c mixkie "? angpep rRﬁﬁb(Pﬂ eth%P atepéﬁmne bathyor in
be ansmenserdhrescesal 4 snitatietam &kaflired f‘&iuﬁa@lé)% eratures '

5“ F}g{]ﬁjoroﬁoro‘ﬂég rﬁ*a"ﬁi 889@@ g’d niﬁ&%@nét(?%{%g(aﬁple about

c h 18PHaite phorb 28N e’-‘;lternatwfellwtheoutrytrigamep nedy be carried out

1 reat nent can
behgggfn{’é&{ug@ é‘%wgl géﬂ%(gﬁpg%?%ayéﬁg%ﬁ& {he catal yst
in a suﬁ)@ene lly.dhe predRitaton zne amgcltfemlhel mehoxide nbigture
bemayebb tollepeed aha) ¥ BesirEd SRsshad with BSlohﬁ:%H ster before '

f1 |
0 & PHEHA.Pres@in D SR ated e andich Carorpilin hideodia midture
caﬁalqtsmaahaitpﬂdﬁtﬁlhtnsdl}sng:etepem ently carried out by
d of t
232%?8 ARG 62t BRAGRLANE ol onlPits Resbeipiied the
of Nitraky selt@aata @enﬂe\@meﬁmmm@mte B GrbhD AB8HK250°C
abl@tﬁbcﬁﬁ@@obe aﬁﬂﬂesﬁﬁﬂg eoh’ﬁaffﬂe?\e@{zﬁed ta@ &p;\:}%ratures of

15 p[fEt ; eat@r{f?gpot"&éo éhryt 6@5@?"@ ipRefierahly from abept 4G)°Catoeabout

coPqrsi.ti ons con'prl sing a zinc halide and a-chrom um
treatnent of said

oxideaﬂ? t|on obtaln(ﬂﬁ
compos: t TR TRERRATSR 39 18e ZnGand shiomuRYePrBPeSTieRs Uneful
oxpdthisvinvention I;sjprowdaa:d indJ. atselﬁatenUApﬁlllqca?@hefls’Ulﬁ‘l Nes3 .
at.a
n[t(?rﬁza%flJ éil ne (:Ifat |?Pe&?llc:)gp tzﬁggt %‘Pif‘e C'HF WPQR)(Y
20 z iraterence herain m)ﬁeeetmatso(@a alsprefrespinding intarrattiontl
f@tgﬂbﬂ/qqﬁp F%}QEJ%Z%%Q om 0/ and is nore 10
pr e t

a&!yfroma %t o about 10 atom % Of
note ar e“ét‘iﬁ'ﬁ@g|Ztﬂ%¢t§0mf@r’(e10hrqnwnhe>ﬂﬁeIqoaqustlons of the -

s:pp@emrtt&@k/e?ﬂlo@ rREP B@r%%%@téggﬁousas 2 éa%:%l.g:'ﬁ‘ EXp8fets for
. gg%ﬁ'ﬁi% XIPQ r@ac@rs PQt”éEI‘M al %)%esuﬁﬁémm"dﬂfrf@ﬂ?eat nment
25 with a‘!Typwatly rtaeloeg:me@eem;aeemohe wiltbe ippél tRigteWith a

IELARH A S0ENGi L8 5 LEARSE Gt s o o

afeniend afibalogenatetecarhbo cofipounideal yicalfy thieslsorimating

(B B BB kg e

feescaibanyiuasids, angleprieigdezarbon thupoundsisoieh as
30 trichlorofiuoromethane, dichlorodifluoromethane, chlorodlﬂuoromethane

‘ tnﬂuoromethane or1,1 2—tnchlorotnﬂuoroethane This pretfeatment can
~ be accomphshed for exampte by placing the catalystin a suitable
container which can be the reactor to be used to perform the process in
the instant invention, and thereafter passmg HF over the dried, calc:ned
- 35 catalystsoas to part:al!y saturate the catalyst with HF. This is convemently
' carried out by passing HF over the catalyst for a period of fime, for
_example about 0.1 to about 10 hours at a temperature of for example

-



20 than CFC-215aa and CFC-215bb that may be produced
in step (a) include CF3CCl2CF3 (CFC 216aa),
CF3CCl FCCl F2 (CFC-216ba), CF3CF2CClI 2F (CFC-216¢hb),

lwogﬁgggﬁpl:?: (CFCG 217ba), and CF3CHCI CF3 ( HCFGse 1-?&’&9@4)(03)4434
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Hal opr opane by-products that may be fornmed in step
which 25 have | ower degrees of fluorination than
Eb6uZANHT NabdtEE5210bNevenisdluge this3Seetrésiniett is not

%%‘:Fg %14ab) -Hal opr opene by- products that may be
i'n step (a) include CF3CCl=CF2 (CFC- 1215xc),

E an O ttsaraalgstsGOitEbedeCtiie ¢l flucaindtioBrat Siepda) are

eSEoRABAL b b/ b8 Haligb RS histn b3 R (5)
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PRIEplY A AR, SR Sof 8B bl T e

profenablyoinomhabout 2aatom %f tol abentt 10ratomstoe fOf fale arey be

Q&hbﬁﬁ@@s %eg%g/agééyhg (llg%l%/ %@%jﬂ 0@4%&513 az eo{@gg Sg .

roraive edide: diveferablyo theon-charmivm wiideds phepariegher

' Qé&drd’ﬂ@ to@r@qﬂeﬁéhﬁN@r 5, %@W@l@réahﬁeﬁ%ﬁﬁ@ ﬂlforﬁﬁlﬁng

recover.ed ottom,of the -
S o2 b8 ST o asdndinnied ADavRIRT I FUGES B o
7 MMImatamim badeampBsitionswhi ch HF,  C12,,

2CF3 16 CEG 216
St a@%sduqaﬁﬁ@ﬁd b ek TR0 p
ﬂéﬁ@ﬂhﬁl%@ie(ﬂd@#@lczﬁﬁpar)esaﬁ‘&36®200m (EF€o21 5pasandar e
f th | d CFC 215 d -
%E?:egﬁggglzﬁt(ad‘:?zny r)gmal nlen;oHllingngnt he hi- he?Ia o '
boi | i glopeeRanehi-pradusty tabigve arhigher mra@tqfdlﬂpanaﬂm
hah4ire- ZH%%aer{bdGF S TS?‘PCPH‘I%E fthy B PrddiRel 9k SRR @a@ﬁélude

ChsaChEr Catted) k:f’f%ﬁcﬁ%%%é%%eaaﬁﬁ?@ér&éé oF

(ORRP16E GIHCPY(0Fod2ttisa)andd G OEIH AHSF @A
e Cg'—bg 215%(and CFC- 215bb. tionally, after

- ol ate
'ég%sdtaijﬂatlon and separation of HCl- from the reactor

ef f | udalbprspastedyy-prajductsibat ey e fagrmeddin step ) Wlm'chnd |

g G L R s R e

ipelude Chial @Cldn(HEFG-314qdm).d HF-rich phase and a

({éﬁégﬁ'ﬁalogi‘@?ie%g{jbfdauewﬁ B IRl Sk (B AR aEy

1SOlEtHty. (Citfe- 1R15X¢)e R~ B e Clral GIRERIECF C-1214xb), and

- .CF3CCI=CCl, (CFC-1213xa).

. Typically the effluent from step (a) compnsmg CF3CC!200iF2
(CFC 215aa) and CF3CCIFCCl2F (CFC-215bb) and optionally HF, is
separated from lower boiling components comprising HCI, Cly, HF, over-
ﬂ,uori_néted_ products coni_prisi'ng C3CIF7 and C3CloFg isomers; thé under- -

" halogenated components comprising C3CIF5‘and,C3C{2F4'i_somer§, and :

35

,'the"ﬂnder‘*f{uqrinated cOmenents compﬁsing C3Ci4F4 isomers and CFC-

1213xa. : : _
In one embodlment of the invention the reactor effluent from step N

a (a) may be delivered to a distillation column in which HCl and any HCI

8
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recycled to the reactor of step (a), optionally after
renoval of any organic 20 conponents by distillation.
The decantation step may be used at other points in
t he CFC- 215aa/ CFC-215bb separati on schene where HF is
WP 288637743 n one enbodi nent of the present inv@GTIUSAN04034454
sai d underfluorinated and underhal ogenated conponents
(e.g., CFGC 214ab, CFC-1212xb, and 25 CFC-1213xa) are
r e2apotieges @re remoyey frommtheriop lé cobmbodihite e bighehboiling
CE 6
&%ﬁg@%édﬂé' Sl l‘é}ﬂ véch§t tﬁgcﬁozﬂzﬁ?ﬁf the o%r?ﬁlx b@weaﬂ%ﬂ'gcts
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6Qistiliation edd éé‘ba'?ﬁ\élthé iungdr-AobaRaEd b prdd0dk srr

BB Sra MR R aben

15 o

step ( @ptmfnal!ineaftm@ﬁsiﬁlatamﬂ ahtiseparationtofdC from the reactor

e )

elapiapeyes mamhfz delyseaitlo atiepmter nomtaﬁfdfeémi@lsulmtﬂe of
S
CE%H (iefg%%r@torﬁdéefﬁﬁ f &t &6 L%Cﬁfzﬁgﬁ?hgsé%d a Ilqw

ve ed in the apor al on

- hywggerichipnase. g gganismian thqﬁ m% then bgéiﬁﬂl{ed to rsolate

20

25

f alfs CFEL-20554 BRUIGRGBH 5bb. OThetHlE dith lﬁﬁlas@f aj R be

al | d
e R R IReror SheteB P RnRLY dhe e of gpegraanic
heomiponbnty ey distiltation. AT heedetantatiorestepl may betusesiat other

R i R R

r@f@e@lﬁce is made to alloys, it is neant a nickel

al I oy ﬁpahﬁlemﬂ&lﬁwehmﬂ thb%r@@erfx‘é(h&é?ﬁa gﬁ{éﬁh)\d@ ;hated

an ron contal nin
" Bl undeehaloganatad GATRONGYS (St G- A st LI Ky, and
\A@F@ﬁﬂmsxé)adretr@turﬁéd féﬁ&tlé I(éidusef of aE empty (i.e.

unpac actl yVesse e o0 nIC (0]

e e pfaE ke ol dhE sresers et %@o%ﬂ%ci@aa
eCFC-21dlsoaal H@F@lem»actwe;brodbbtsyare fhﬁhéﬁidamtéﬂ\ﬂlvm]:ﬂ: or

o U R Y O, R G Rl BLEOY oS )

- pwhiahdhdern may fber mmrestbdpiehexaﬂmnraprqpmnbdkﬁftlzéoaqodtaclesed

30

35

"I9S, Phtbhis 5668272 &Y £857,634.

: In another embodiment of the present invention, the HCFC-226da,
CFC-21 6aa, CFC-216ba, CFC-217ba, and by-products ate further reacted
with hydrogen (Ho) to gi\)e 1,1.1,3,3,3-hexafluoropropane (HFC-236fa),
1,1,1 ,2,3,3-he'xaﬂuoropropane (HFC-236ea), and 1,1 ,1',2,3,3,3-
heptaflucropropane (HFC-227ea) as disclosed in U. S. Patent Application

- 60/511,355 [C1.2246 US PRV] filed October 14,.2003 (see also |

' ‘correspondmg International Apphcation No. PCTIU82004I ).
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pi pe, shot, gauze, or wool. 20 The tenperature of the
reaction in this enbodi nent can be between about 350C

and about 600C, and is preferably at |east about

e mol ar ratio of hydrogen to the feg g
Woé@%%? gga/ CFC-215bb m xture fed to the reac}fqgﬂszfgﬂ‘e:mM

- 10

15

shoul d be in the range of about 0.1 nole H2 per

nmol e of CF i somer to about 60 npl e r
mol e fafst%ﬁ@)ﬂféﬁewﬁeess oighs ‘BV%‘?@%@%&Q@'E@Q&?E&F@ 4

- 2t6) amel €64 @CIFFQC er(onn@wbb) %&é& in SRPER) atdreacted
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i e e e
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obal t_, rhodlu i T 'ni ckel
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SRR RSP R P B SE aieciin
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Ay SRRLI UK L Peiio. fdand A%adR 9RD 1o vo

COOLRINiDg 72499. ﬁ&ﬁr(tuswe@!nﬁmzm@m )éémtm issnspeiran paptyéen,
E@d)%bﬁti&? VEsSH I AteS ofRi cﬁélrbr‘%ﬁ Y Bf nﬁb%c@@@%ose ,

rogena on C sts su porte on
qoaélw%ea %0Yai B plekblo b 1 IRsaneh A Beg piske
Ffast@ﬁayﬂEﬁﬁhﬁck@aﬂhyn@ﬁHaéteﬂbyU’hczaﬁ euakecencnpr ated.

oy SR e R ng) s LR e RS e P

| oaufmmm;tshmesbquamm pgriatated ptHtes, vingsawineg screienh chips,

' -%%ﬂbgé‘%ﬁ%fﬁ; Be catalytic nmetal (e.g., palladium
or

20

|um nitrate) as descri bed by

Satt eThﬁutemedsatur;egétf%reantlmlreﬂn@eﬁmuﬂeﬂmay'sbe in

. bRkt ’éb@ut ﬁﬂa@tér‘r‘@a S EHC, iR lé?fé%ﬁdﬁl asNﬁWout
“Yark, e

- The 10 concentration

- 4pEt 1(s) on the support is typically in the range of

25

30

aboutrhe. rﬂafabyatmeogmdr@@eﬁ If@tlfa’ﬂCFCyz’l SééICFbpﬁﬁﬁﬁ%JﬂXture

1o bizeaci 250 e ok DR ibe Fngh ¥ BGUddnale g per

ntqiei pbGEMaL i 6 isarataloyaiioit S0t mplesadf iy, HeomolcadioOF C2 6

S, Horg PréfEFatip ot gody @?'tﬁﬂ‘f’"@%?éﬁ@{ RS O B
CRG-2h% éaospemt af | uor opr opane i soner, preferably from
aboum andRbPEn dhlﬁeﬁteéf é’f@é?b)‘)fthe contacting of hydrogen witr];

trichl oropénfa 0 uor op

aargn@ #1C-215bb produced in step (a), and optionally HF is
c;amed out in the presence of a hydrogenation catalyst.  Hydrogenation
catalysts suitable for use in this embodiment include catalysts comprising
at least one metal selected from the group consisting of rhenium, iron,

ruthemum osmium, cobalt, rhodium, iridium, nickel, palladium, and

- platinum. Said catalytic metal component is typically supported on a

35

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 fanthanum. Of note are carbon supported catalysts in which the - ~
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trichl oropent af | uoropr opane i soner: Suitable
tenperatures .for the catal ytic hydrogenation are
typically 20 in the range of from about 100C to about
350C, preferably fromabout 125C to about 300C.

WEWpEI3ET4r es above about 350C tend to result PATAUS2004/034454

defl uorination side reactions; tenperatures bel ow
about 125C wi'll result in inconplete substitution of
Clecaflmom $tipport has 68€h3fisheti avith agjd maiddrasadis asfieentent below

SREL 0% B bl Bl bR Bl ATRTRIEE) o s
efCﬁrb;éh@reftﬂQﬁﬂﬂbﬁé lstkéﬁ Fa&nté@cﬁu  1ohdhe feachings of which

ogen; CF3CH2CHF2
dfsted hé@'ﬁ G%Eé}%r 245eb), |ower boilin

(PR i‘; i i ng
by- pro %“ PF%LC?WB‘ISL%W kerbrenacgs by ppayentional
12&&56015 kRowainl the @E&th@tﬂ (V(H ﬁ@tftme £ thehearerGrith a

( plbBRsAf 3 el catb i oot st P 'ﬁﬁs@‘@é’é\*w 96 SR er

‘b mtfatebaﬂaylemrdmm by Sattdrf eﬁchbn pagd %5t efsHéteypgeraidsyCatalysis

(s B A e et NP R TR e

( FOrETtEsion)of tesatdyionestalshordhe soaRpIt lsaﬂwqgﬂygxsthe
CF m& d%% oﬁ'th%séa&é EORPASIUL %
—2 51?@ and

arr over m:st e or St

2005/ oiﬁmiaﬁwﬂmaﬁ&f ¥UDgen ¢ aqte@,twé

| .d esm 205 e preseacs et@md&j@en’éhen rceaﬂygtﬁs Bypastgtiom

15

BB STeblonid pa”ut o B B R Rinal, §Opr 1€

aahotxtt 1 molé®aof Haldey nodié of trmiafcardpeotmﬂunmmepm Isoaer,
and HCFC- 225da
:!g}:ecf‘e%%gdﬁe :—%%\'/es?e %%H%}_g% 8f)‘ack to step (b).

B Ttr@hkga@%taﬂuar@qrppm jsomesdp @ gt 8 aneles w&Fh per mole of
' a&ﬁ:ﬁfdr@b@ﬁaﬁ@@ﬁbdrb 8% isoftfdr! uent lines, and associ ated

20

.25

.

'35

units h roc of this
rvent Bfsakdar %tue%q@(?hé) Vo Thdrogs ation ase hgrisally
tm thndang@ of flonpabdet 10D°artd ot 860rC Civleficiadiy. frdiyimbmait

TRASN Ridhal ST HohhaBru S dolB Bt 350 C fend to resutin

pdefliarinadion side heaclions drinpiecaturggpielonhabaud] 125RGovil result

B IEL sObbNFon S R HBE i AP RnAO Rt

nik& éﬂaa@mnararartyplgall)bwm@tﬂﬂ @toatﬁmspbaaa pie%eenre 015 The

fgudé?ﬁtrﬁgsmgﬁﬂegsgﬁbodl ments are to be const-rued as

ner el VA Lustrative not, constrain Is

F ormi e etﬂuetrﬁ fram dhe Sen r(g) feRCHAY 2o,y RiFalYBEgEs HCL

BxBEfED hydrogen, CFaCH,CHF, (HFC-245fa), CF3CHFCHoF (HFC-
245eb), lower bouing'by—pfodubts (typically including CFQCH=CF2 (HFC-

-1225z0), E- and Z-CF3CH=CHF (HFC-1234ze), CF3CF=CH, (HFC-
1234yf), CF3CH,CF 3 (HFC-236fa), CF3CHFCHg (HFC-254eb), and/or
CF3CHoCH3 (HFC-2631b)) and higher boiling by-products and
intermediates (typically including CF3CH20H2CI (HCFC-253fb),
CE3CHFCH,CI (HCFC-244eb), CF3CCIFCHoF (HCFC-235bb),

' CF3CHCICHF, (HCFC—ZS‘Bda)‘ CF3CHCICCIF, (HCFC- 225da) and/or

- CF3CCIFCHCIF (HCFC-225ba dtastereromers)) as weH as any HF camed

' over from: step (a) or step {b).
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LEGEND 20 214ab is CF3CCl 2CCl 2F 215aa i s CF3CCl 2CCl F2
215bb is CCl 2FCCI FCF3 216aa is CF3CCl 2CF3 216b'a is
CCl F2CCl FCF3 217ba is CF3CCIFCF3 225ba is

F 225da is CF3CHCICCIF2 226da is_ )
WORBIIEES a5bb |'s CFIOOI FOHOF 25 235 | o CoPEBUgROs0sSs

235da is CF3CHCI CHF2 235fa is CF3CH2CCI F2 236fa is

CF3 CE3 -245eb js. CFSCHFCH2F 245fa i s, ‘CE3CH2CHF2
254ebﬁ§tee#§ba&%ﬂ§%%%o UctpreireMsred: o g geaddor
PREICCIs-fea2step (BxmayheGiENetedf2a 38paidibn niCBHELer

N e e S T LT
Cat al lﬁgttla@u@btgm@&ed mmpbuemt_smuobfagyﬁaF@~235dg, HCFC-
SR CGES(FIHN, i I9CFRLI5 Mg%sﬁke g{aco]\%jkﬁ %'aléled

wat er was t.reated dropw se w.th eous
mﬁﬁi’%ﬁ?iﬁt@f’(% pH to about 8.5. The slurry was
sti r r'ee adadton Mistliafve coluaiits, andlfbitssodbtR] feed lines,

- SRR, PaeroRAnditisusid b ARRRe thagretees o s

ieventoresiiongd diestrrstanttdof mdtdarinlargsistan il drdgen fluoride

A T T Ty i

ihelfluetinaien @rty indludersiaintesshsteelss i particul4 ofihe austeditic

TR SR R NI,

ﬁgATrYE“F EF _
astalloy M nickei-hpyed allpysaeddnexnel M nicksd-chsralym

afioys havd 898Per-clabetedit 110C) was added to a sol ution
Znd 2 i SS ed in 460 nL o

f -20..85 Q.153 l d | f
O of el SpégiicBoaenS e d be CaRg o Rerey
ilisttative] and dg revtdohbtrainghe demeachdar odf INEdiselodune Reany

: tal yst Iletized (-12 to +20 h
{9 Bha8REEL ") ana o1 f%' (30 i) was used in

Conpar ative Exanple 1.E | ON EXAMPLE 1-
1RrepRpati on of 2% Zinc chloride supported on Chrom um

oxi ge A solution of 1.20 g ZnCl2 (8.81 mmoles) in
2@332‘;'3@#5 rloGlltd  wat er cont&idgadsiGfF £ GREGHT X 65

TRlagOFOnRDRy| o 1 1 |G GLu0FL T )
Ly R

26baiis OF ;CTHECHEIE ting . 225da is CFaCHCICCIF,

226da is CF3CHCICF; 235bb is CF3CCIFCH,F

235is CaH,oCIFs ~ 235da is CF3CHCICHF

235fa is CF3CH,CCIF 236fa is CF3CH,CF3

245eb is CF3CHFCHoF 245fa is CF3CH,CHF

254eb is CF3CHFCH, 263fb is CF3CH,CH;

1213xa is CF3CCI=CCl, - 1215xc is CF3CCI=CFy

1224 is C3HCIF, - 1226z¢ is CF3CH=CF,

o 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
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solid was then dried overnight. at 130C, the resulting
solid wei ghed 60.42 20 g. The catal yst was pelletized
(-12 to +20 nmesh (1.68 to 0.84 nm) and 41.5 g (30
n.) was used in Exanple 9. PREPARATI ON EXAMPLE 2
VE? eW9ARE DN of 95%UChr omi um 5% Zi nc Cat al yst ( 4%0@)S2004/034454
sol ution of 380.14 g O (N®3) 3[9(H20O)] (0.950 nole) and
14.87 g 25 Zn(N®B)2[6(H20)] (0.050 nole) was prepared
i ANIX0Ue wes pdurddiiniei avegoratatedishdhend drigtiimains$20°C. The

t r&@ﬁ% JWVHE ﬂ“%@l dHrcxﬁéd Yn é#”@?ﬁﬁﬁwsth%%?ﬂwggphd weighed

roxi de_ over

r&seJ hﬁr%ﬁFﬁWSVWﬂé psuatizesi 412 Fhe26 Ineshy( Vel tas® i8drrath))
atanamfgeom%e WaS 1REERICHMpRathd Eﬁamgﬂé gd at 120C
in an oven in e prese of &l r|ed solid was
“ 3 '1;‘: Q 4 .2the

resul ting solmpamtwnxe@fmmcgnmirmac@bmr t was

ggl I5et M‘?ﬁg{uﬁﬁ%x\%s@men%?% gg’éﬁ% %?358%@%%1@ was

a S@ﬁletpca"r of 2085 @fzm%(mﬂrﬁﬁmuw) HigoRieddn 460 mL of -

Cﬂtsﬁhé(é(rvaﬁ P Brated ufb with stirring and
zﬂlﬁmi%% 9§ Hg%c} ?’5%9@%]‘3 1 3?' dﬁ%”%%

e\gadalystapas ealletﬁegi qotg tor20
Ofne@hl (QBEZRAD. &mhm)) 35@21810@ 80 81 Wess &é&%@%mbé&tﬁéo |

n}z 7 M aqueous “amoni um hydr oxi de over the course
ofF "B burs; the pHincreased from1.9 to pH 13 WO
2005/ 037743 PCT/ URRERIFAHEN E&AMPIIEeI slurry was

2t 1200 ?*neF{aﬁ%ﬁ BERR AhERIER Qb ¥yedtn Lttt gide
t hen cAlssitdsm ¢ 1 .201g ZnClhqesd mmol@ié) lh(ﬁi@rmL df eionized
r@ﬁtértdoﬁ%iﬁ 'lrga"’@"sgﬂg'lsz% in Q?gg r&?srg\ﬁréglt%‘%; d"@rﬁg 60.00 g

P8048 o) o 17 RhenesLSEDn

b dighl was placsd qna verm hot
A @A%wga H{é\ls Mg’lgﬁeﬂ At\Br A mtécﬁié]g,ﬁi%g? §Wlﬁhbomh@%§dﬁmg -
I‘?ﬁ(\iﬁt %2%%235@)’8,&@% r@gul%qg éoﬁd weighed 60.42

Zg10fﬂ(§3¢2tbﬁ(stlﬂ&)s]pe@!@tuﬁ&0(%lte)+2®?ﬁe@m (31368?6 ol E:u gﬁﬂﬁtagﬂd L
i ution was treated w '
4 %gﬁ_@b '%gjjyklg ‘@%@%?’%Eﬁ%ﬁ%m hydrOX| de over the
course of one houlPREBARMIONCEXABMRIE 2om 1.7.t0 pH
8.4. The sbpcsar-%8s 8?95 dJ@r%ﬁ{itérgn?@Ziﬁg@%%#&r(ﬁS?

over ni ght an hen

prese §°M'°H|qf 380nt4 @1GridOg)H 9 (HxeNk(0-9%h male) anch éél 879

W(N$3)§@§%@rﬁf(0©%0hﬁ5 watshﬁebﬁﬁégt plz’{etg)cﬁmhl_'zdftdg%rgﬁécﬂ

.' S@@%G( ‘f“%@O!LH'O@ Was ﬁ‘ﬁ%feda\&@? égg mig of Zzﬂ'\ﬂ@ﬂum%s agwgoRigm

Bydnplids oveatit SourBRBPARA TR thEAWIrkrdased from 1.7 to pH
8.4. The siurry 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 resuitmg solid weighed 76. 72 g.

- The catalyst was pelletized (-12 to +20 mesh (1.68 fo 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(N03)3[9'(H2~O)] (0.900 mole) and 28.75g |
'Zn(NO3)2[6(H20)] (0.100 mole) was prepared in 1000 mL. of delomzed
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 topH

. 13 .
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Preparation of 98% Chrom unf 2% Zi nc ‘Catal yst (900C) A
solution of 392.1.5 g Cr(N03)3[9(H20)] (0.980 nole)
and 5.94 g 20 Zn(N®3)2[6(H20)] (0.020 nole) was

wo\%@s‘?@?ﬁg in 1000 nL of deionized water. Theﬁf?ﬁ@},{-\%&(}%“ﬁ‘

reated with 450 nL of 7.4M agueous ammo
hydr oxi de over the course of 0.58 hour; the pH
H  8.35. The s

f 67,1
BT S Sty Sured o et 5 pB Rt pveitight Al thep figd
at 120°0Cni thegessree ofait. nEhe deiedretidafasihen cBieined iredir at

SobiCam ARG, 2 ARLGBSIND Ao 6005, A ot vas

@alieauz?dt(—wat@ g o=l A8 S to1® 8t anmRDanek48.3(q (B8mlY was4

' was used in Exanples 7 and 8.
F’REF’AF\’A-I-lrgl]él}e%XA$ %%a ) g

LE 6 Preparation of 10% Zinc chloride
supported on eue-m\---" sbdtion of 6.0 g

G2 (44 Prepalaso o B5Shkniain/S% DRt TRdalyet ©00°C)

i th Bocen o b SRR dR] et n?éﬁ%béﬁg%ﬁe&d? g
En@to;y)@[ﬁ(iﬂ{g@ﬁe(d 050 moi&)wvamprtepapdecmrm @0Girm hef deionized
fhatepuaficluclion Yhs BeBRERRIATA0 A \dr a0 qc@%sug%bhnﬂn

overnlgh € res

: l@mrmdwa@h&te e@re@ of epeghouThihechid dgreasehiopel 7doi
1
| %2 %‘“‘%’3@2@. e e Gl Oi*%%v:%ﬁ o%%%o%f%%d

DY 95AYw4 emwmr@ fa-EXageiried sobd &yag Benon
cdiciAd ek QUUE{UI‘fdr 2NBURE tt@t@wmggcﬁm. ghéd 70.06 g

AL 0 L DA D e T

g (1600 mas whedindidrhplds iaared 25 i n 1L beaker resting

on a hot plate. B?:QE ) iAMﬁ_rE -ransferred to a

PyrexTM cont ai ne ced in a-
f ur nace. ﬁmac@tmraom&% Glaronhisay2t FinoGatalyat (900°C)

[ oDk 8bpdien o sh35(5 8 GRS N BEH 102080 F‘ﬂ"?% éi"*z%?:%&
%ﬁb‘@a&zl (HZ K. aﬂdnphéwwr@pafeds@o@%m tydeienized
\ﬁél@r Cwﬁé%lonﬁfon\/\i?és h@@fe@dmtﬂ QSbfrﬁmo? 5Qﬁ/| faﬁuéé@@aﬁimémum

d t I'd
RS BVen R aties obb s o fhe RBhereaned ofe 1,67 t vl
818%) Taac‘sh.%y Wag sti(r2d aﬂre&»m%mpﬁrawre vErrdght andlthen dried

0B e aB A T pleddrtBR it e briee solig was then,

@kinadingaioait %Qnﬁ)r@[@hm@) thg essdihgaglid)weighied 86400 gg

A SRRl R 15Wo0 s PEERAOSS: Ko OA0 1k

- Wi23gnlywamusgddo fxammes 7 and By dr oxi de over the course

of one hour; theppigpMRATRSREXAMPIGbgUt 1.7 to
Prepa_ration of 10% Zinc chioride supported on C_hromium oxide

. A solution of 6.0 9 ZnCly (44 mmoles) in 300 mL of deionized water
contained in a 170 mm X 90 mm glass dish was treated wuth 60 00g
(0.357 mole) of 12-20 mesh CrpO3. 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 resﬂlting'soiid weighed 65.02
g. The catalyst was pelletized (-12 to +20 mesh (1.68 to 0.84 mm)) and
375¢g (25 mL) was used in Examples 10 and 11. -
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about pH 8.4. The slurry was.stirred at room

A terrperature overni ght and 20 then dried at 120C i n an

oven in the presence of air. The dried solid was then
calcined in air at 900C for 22 hours; the resulting
WOPRMFsEIghed 75.80 g. The catal yst was pel | eraesdo0s/634454
(-12 to +20 nesh, (1.68 to 0.84 mm)) and 41.7 g (25

-~ m.) was used in Exanple 3. EXAMPLES 1-13 and

. 10

15

20

COVPARATI VE EXAMPLERERARATPIDNCGENEMPLPriocedure for
chl fl o
O o o § UPLaLLA oPoNRSORRELANERL o) Ahc PALIBY B86-c)
I nconeP“sSOIHilQlk of 5156\ CeNE MO ()] b 2Padoles) and 7.31 g
f 124 ﬂOﬁE‘fﬁ(fl-&@}? ((P@:MB m-U‘@ \Iré@éréﬁ%? é‘ﬁ%@@ nfir F%eded Rater
175(; E ro F% 1&?
ik Hpa %@@89 0B\ POk Mgt oL BTidhTewas them ansiaedip a
r@ﬂutdmmlaér%d m7b n%%ah@r pRRet e aFtirrfadel Opv;g abStailer

o Ve el i e i BBeBEEh to S25EE AP R e e el at

7r185§(é §9r sixtiotiree THE ddntainemeas Asatbd foor@01 252 CriorB50°C at _

( ﬁﬂémﬂ)a@%/eﬁq@d al ?56"00 Fdr%‘ﬁ’c M&?rs“’?@«g%h{é%rg%? ﬁBQ%é‘d
i HOPLasR® t%5ﬁ@“t§-‘ca61/°é?/rrm aad 5h¢n> held. at/&SQ"Eefoe ad !murs The
t aa@i;@enua@qaeu%téed ng%mb%@mﬂﬁ 68 @PBH Ath) HRE 20.9 g

| 20
S e R EXARBden 11 ow, - OeG. 1213xa vas 1 ed
froma punp to a %Epmmarlommmm@aat about 118C.
The CFC-12 nb amme
Soaropr i ot IR G AREoLFNE R g ¢l (00 Rn
15 WO AGOAIRS7IRZIPCT U Lo NDRIBIB40)] (D. 200 mt)le) and 59.49
d
CL RO MRNEIAN (1566 Indik] s bithierBa i SE0U AN ofBitghi-La
r watarorlher splutieghwas treatedhwith 45030l %z&mgquﬁpgggmmomum
Oh{RROWIE LVieh theé e@m@gfd%\lgggrrﬁﬁﬁnio ﬂ?%h%ér gﬁ@as@ggﬁﬁ@%tfm to
- cpboy p?%%gﬁ T BR SR WeD SHTFed Abieom) rpg ?%r&fé\fesnigh?and ‘
| Cﬁtealdr&a‘dSataTm°€hn\Mm ovenliatthe pleser@@&if)e{m CHhe deibé sofid was

Uik aldned i fix P B0 etz ginbriosilind ol waiohg

tﬁ@Bﬂ)@d ﬂ'dnesza’aalgsﬁ was petietizbdd-14 tot t2mefsh] 01.68 to 0.84 mm))

o yéc&!a m%saﬁ'%dsi‘f{%’%”@g%%éegrggkng?r gggl tical

25

30

data is ghd ‘J:
catal yst bed vRiiie® MRsedmetbr Chittofitiifiont | ™8 was 30

seconds. Pri 2 0 pe Tne drouecnl orinatjop

the cdb¥f <Nt gt BRletRd FatINE VP g5 ﬂ%@eﬁ{S at

303 crhp d@fﬁé@t Efzohdt ™I Qickey diigydeskigrtibahieateddi a fluidized
%@g%&g@é t-gxge / es l tt%d ?rfon% BSWE' ¥(9 Eﬁg&é I?l|1 grflor\]i\% Rf@ro%fan
(50 cc/min; 8.3(1 0)*7m3fsec) over the course of about one hour. HF was

~ then admitted to the reactor at a flow rate of 50 cc/min (8.3(1 0)-"m3fsec).
After 0.5 to 2 hours the nifrogen flow was decreased to 20 co/min (3.3(10)-
"m3/sec) and the HF flow increased to 80 ce/min (1.3(10)6m%/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, -

35

the HF flow was stopped and the reactor cooled to 300°C under 20 sccm
(3.3(1 0)'7m3!sec) nitrogen flow. CFC-1213xa was fed from a pump fo a
vapotizer mamtazned at about 118°C. The CFC-1213xa vapor was

- combined with the appropriate molar ratios of HF and Clp ina 0.5 inch

15



0.5% Pd on carbon catal yst used in Exanples 14-17 are
shown .in Table 3. The product anal ytical data is given
inunits of GC area percent. 16 WD 200 5/03 7 743

wog&;@#’;ﬁ)omost -0 VMLo o ONNOCco O}LI@QUSIL\ZI@NOQMM _

MOr 'cl' OO COOCAOOOO
WCOC,.) cMOOOco tohr dbOMON O th)NNN
(0. to .CO.r Q},‘NO)

K daimge e Nidihy Ay et PagiGa el el
t@nings. tTthe Mixtire\of reacaints thelnoentpred the reachdr) themotnrtactl:o

thhs s B oAU Bl i Elee VAl refichisludie © LO |

coaduq;ted nfa nrominal pressuye of cpne,uatmpq&pherg Th) resulty 063 _
5 1'21‘3?a %o?@ldann‘éﬁon 'HVQ' fﬁ&@éra@é?al?s& ar@s‘hoﬁvrﬂn T@blé\ﬂf

ﬁﬂabﬂpa@%a '%ngeﬂfﬂy U“KP %G aﬂ%@% o- co c 4 |v| N ccs C
M CO co LOCO N O GEKAMEEBGA{ZP. ~ Or COOUO0 0

U0 0V 0 SERdedgadietsicdfy 9000
N LOT@e r@sulls of memmomn@ﬂomaﬂoormf@nnxmm&o mO 5 U
10 %&%%C&&ﬁ%é? 8% Pd%uf)p@rt&d Grlcdrbbh Catanit¥rdlshobinth
Table 2. The product analytical data is given in units of GC area %.: The
nominal catalyst bed volume was 15 mL; the contact time was 30
seconds. Prior to beginning the hydrodechlorination, the catalyst was '
~ reduced in a stream of hydrogen at 300°C. '
15 : EXAMPLES 18-19
S Hydrodechlorination of CFg,CCIFCCIp_F
- The results of the hydrodechlorination of CF3CCIFCClLF over the |
0.5% Pd on carbon catalyst used in Examples 14-17 are shown in
Table 3. The product analytical data is given in units of GC area percent.
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CLAIMS 1. A process for the nmanufacture of

1,1, 1, 3, 3- pent af | uor opebplde and

1,1,1, 2, 3-pent af | uor opropane, conpri sing: 5 (a)

r ea|ct 'Al‘ robeds ﬁﬂﬁﬂefnhélﬂifbgﬁbre ohhor rl VB?B p@ﬁﬂafﬂicrd;ﬁ@@hnene

hal o ene g the fornmul a CX3 wher ei n each
?— RPriA

“andxt,ils PPIPRAECe CPREPTEHEM t he gr oup consi sting

of F (and r&etingthyeirogkic fuerids, athlovine; empratdeasf one
CFSCCI(Z)EZCI gl‘lci@.r v oo

~ cF3cal 2coh PR O RS CRIEE EE\QIQ?%B%?’E%%@%J&‘“ e3Fh,
presence of isandapensieotly selsated from the elopstcarsiaiingafiiy

at .l east a%ftl Eog%sabé O HRLEES M n§ '@F{@c COIP,

consi st ng ositions co

d
crystalli @@daplg '(El(ﬁQJBE oxhaeein gald) Es I %épaﬁgg o
conpri si ng OﬁlPe aﬁlﬁiﬂd@l@ed xﬂtﬁélprtme\mce@ﬂade and

_ () conp?l orc uonna lOl‘I ca alyst écmgwnsmg at least one
composition selected from the group consisting of (i)
" compositions comprising ZnCrpOj and ctystalline a- .
chromium oxide, (i) ccmpcsxtlons comprising a zinc halide -
and a-chromium oxide and (i) compositions of (l) or (ii)
“which have been treated with a fluorinating agent |
(b) reacting CF3CClzCClF2 and CF3CCIFCCI2F produced in
(a) with hydrogen to produce a product comprising
CF3CHQCHF2 and CF3CHFCH2F‘ and
(c} recovering CF3CH,CHF; and CF3CHFCH2F from the
product produced in (b). ' o
2. The process of Claim 1 wherein in (a) the catalyst is selected
from the group consisting of (i) compositions ccmpﬂsmg ZnCro0Og and
crystallme a-chromium oxide and (it} compositions of (i) which have been
treated with a ﬂuonnating agent : :
3. The process. of Claim 2 wherein the amount of zinc relative to _
the fotal of chromium and zinc in the catalyst composntlon is from about 1

| ~ atom % to about 25 atom %..

4. The process of Clalm 2 wherein the catalyst is selected from
the group consisting of () cornposltlcns compnsmg ZnCro04 and
crystalline a-chromium oxide wherein the ZnCro04 contalns between
about 10 atom percent and 67 atom percent of the chroriium in the
composition and at ieast about 70 atom percent of the zinc in the

* composition, and wherein af least about 90 atom percent of the chromlum

present as chromium oxide in the ccmposmon is present as ZnCr204 or
crystalhne o~chromium oxide and (iii) compcsmons of (1) which ha\!e been '
treated wnth a fluonnatmg agent. '
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whi ch have been treated with a fluorinating agent; (b)
reacting CF3CCl 2CCl F2 and CF3CCl FCCl 2F produced in

(a) with hydrogen to produce a product conpri sing
CF3CH2CHF2 and CF3CHFCH2F; and 20 (c) recovering
WB2@HAGHE2 and CF3CHFCH2F from the product prqetieedosyoziiss
in (b). 2. The process of Claim1l wherein in (a) the
catalyst is selected fromthe group consisting of (i)

conposi §i onge FrewBEs of @ma[&nﬂ@@%emﬁl (a)lth }é%a@élym@ selected

08B gROdE LRl o ko BBPRGons samprg nage g hide and
The—qinmmmonﬂe @ndli (iil) Zonipositionst dfeinanhich thavk beancCtreated
{Nﬁ a\@omat"ygggé tal of chromiumand zinc in the

his fromabout I atom %to about ,
5 25 at orﬁ %ThE‘4PF0¢ﬁ%B pf Ctaies5 ehegbinithe 2nwhet of minctrelative to

C afhal tyell of &réﬁiuﬁﬁtaﬁﬂi $inem t@o%@gfag Eogﬂaﬁ' ffrk)ﬁ'gal%ut

(i) ,c |t| 0 r|S|ngZ
éﬁ agﬁ% BR Blé éﬁé‘ Q@n%t he ZnCr 204 cont ai ns bet ween
'about 10 atherproessest CRiith Wh@mmtiﬁ@bgﬁmstwsé@@ted from

SRR L G S SRS Bl o Bl ported

10 when aisHpport temptisiagauchatmatw oxideranen(ii) ebmpwsitinsawfi(im -

3

LR A0S 35 HOGRNE With B0t SR IR
arﬁjﬂwﬁtuc?f Zineripladiveite e mtat of) chipindimieavdezihe imthet catalyet]

. W ddmsbsit 9 %?ﬁﬁz 3
PCT/dgaoéﬁﬂgg%ﬁgﬁﬁguﬁﬁ?@%nﬁ%gggggagfd ﬁ?l wher ei n
in (a) the catalyst is selected fromthe group
consisting of (ii) conpositions conprising a zinc
hal i de and a-chrom um oxide and (iii) comnpositions of
(ii1) which have been treated wth a fluorinating
agent. 5 6. The process of Claimb5 wherein the anmount
of zinc relative to the total of chromumand zinc in
the catal yst conposition is fromabout 0.1 atom%to
about 25 atom 7. The pr.ocess of Claim5 wherein-the

~catalyst is selected from the group consisting of
(ii) conpositions wherein a zinc halide is supported
10 on a.support conprising a-chrom um oxide and (iii)
conpositions of (ii) which have been treated with a
fluorinating agent; and wherein the anount of zinc
relative to the total- of chromumand zinc in the
catal yst conposition is. fron1about 2 atom %to about
10 atom % 21 ‘
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