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SUMMARY OF THE INVENTION
This invention provides a chromium-containing catalyst composition
comprising ZnCry0y4 (zinc chromite) and crystalline a-chromium oxide
35  wherein the ZnCry04 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
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Figure 2 represents an energy dispersive spectroscopy spectrum of
the a-CryO3 phase present in the same zinc/chromium oxide composition
nominally containing 20 atom % zinc

DETAILED DESCRIPTION

The compositions of this invention are zinc- and chromium-
containing oxides comprising ZnCr,04 and crystalline a-chromium oxide
wherein the ZnCry04 contains between about 10 atom percent and 67
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atom percent of the zinc in the conposition. The
conpositions disclosed include a catal ytic conposition
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to the aqueous solution of the chromium(lll) and zinc salts is typically
carried out gradually over a period 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 8.7. The precipitation of the zinc and chromium
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amoni um hydroxi de is added, the m xture is typically
stirred for up to 24 hours. The precipitated chrom um
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crystalline a-chrom um oxide. After the precipitation
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invention which comprise ZnCr,O4 (zinc chromite) and crystalline a-
chromium oxide wherein the ZnCr,O,4 contains at least about 90 atom
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There are no significant changes in the cell volume of the Cr,O3 phase in
the Cr/Zn samples compared to zinc-free chromium oxide. This indicates
that there is no detectable substitution of Zn in the Cr,O3 lattice. The
weight percent of the ZnCr,04 phase increases with increasing zinc
concentration.
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As noted above catalysts provided in accordance with this invention
may be used for changing the fluorine distribution and/or content of
halogenated hydrocarbons. The catalysts of this invention may also be
used to incorporate fluorine into a saturated or unsaturated hydrocarbon.

Processes for changing the fluorine distribution in halogenated
6
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or unsaturated hydrocarbons and fluorination of
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i nvention are characterized by using as a catal yst at

| east one conposition selected fromthe group
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te, are, processes erern Iné Co
h

SHENRIUEY OKIGE PR asiiPnsAfibisHaveRtion wwmﬂ:én 4 lo-

ccﬁmumm oxnderubrnmfeqcbrisyofrtﬁ@qhmmo?mmcﬁcrrmgtb“éénvv!rééted
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Wesrr@o@,ltrohe AI589F hoRe e rbb@sgésowwél@tﬂ@ﬂwﬁ@écﬁﬂ nt of a
h ocar nd is ch ortlonatln

R ElP o R BB hog SR GIBT Gl BUIRFSTbOT RETpaURd IS
piraseased bi’leeantmgeimcahpeauﬂ wiht HF)e&id @@rmcﬂse Vapﬁr phase

es ereln
e fhsrireBBhSe R FaleRtaas SrllfGGHD AP ARG a7 processes
dud:lewsettje fiyoded yistriduticor inrealhalngesated Hyalrocgrhan edmpound
ety RATRANIHY odld RIS ffdSoalfifodiib Rt n the
f PIRSENge of sicbpatalyst aomapélgenaﬁé%p ﬁ@ﬂ@@ﬁﬁ%ﬂcmdmﬁem
Lﬁ‘éjﬁﬁ%ﬁé?’ﬁ“"#“ﬁﬁiﬁ‘s'% a“eﬂ‘“. ﬁ&?ﬁwm gl
BBRet bl hsp P Hatng Shigdeleasrmied Fydrcarsd campapind

st theatagybr phiagg dm ateeﬁrdszdcaoasmrwtalystt @dlhpoéltikbn Also of

| s AL DO Bk FHEE bl

c hydiosadiorucempaundis gecreassd by aebydiofsorinaiinghsaidv e

t
ap g ECB I EREbPr oo RS Dipcert® of i beiehet
o CIPGRTioR; &Yep of pete yetryogesses wherai e fé‘{jl!ﬂ‘ef Gasent of a
t aart@enbtw ﬁyurb@érbbn c“oncmmrm us%e@teé@@sﬁy AeRiflglsAR sum

° bafbioenated nEBerod sairoutd w1 aﬂ?&%ﬁéﬂcﬁ%mﬂswapor

aphaslehymequsencmafsmd catalgstcomspositiors 7at | east one
for deggﬁ af ijé)étpﬂﬂé& R8I e@égezusﬁidrggaﬂb%gg astuﬂﬁglgsf r

chloro uor nati on proce
f Buorination, @bhr@fMQfm@eas@gnmﬁaatl@n digproportionation,

dgBKprRfLisfhAtH &R0 cRbRSEHRBRAnaflor pRocksSes réthds&aich
have the formula C,H,Br,Cl.F4, wherein n is an integer from 1 to 6, a is
an integer from 0 to 12, b is an integer from 0 to 4, c is an integer from 0 to
13, d is an integer from 0 to 13, the sum of b, c and d is at least 1 and the
sum of a, b, ¢, and d is equal to 2n + 2, provided that n is at least 2 for

isomerization, disproportionation and dehydrofluorination processes, a is
7



1 for fluorination, chlorofluorination, isonerization,
di sproportionati on and dehydrofl uorinati on processes
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dlsproportlonatlon dehydrofluorlnatlon and

g gefl orinatjon processes. pi cal of saturated
Fe@@ PRI rﬂ%rm’ﬂpaw%cq%ﬁschu%%@n uori nati on

analordmfmoninaqbn eacesshs, b erangl =t 16adt w%elﬂaoﬂnaﬁ?oran

| PlGRS5el BRI ol BB o arfce iR 5 6% gjs atloast
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| Jypical Of SaFatds %Wﬂadaﬁocﬂm c&nbéuﬁd‘s é@t&ﬂ@?orf E&RRubfination

*BtefhasgRfich héWgett‘ﬁ Sl S'tq%e Where@ 'S%“Fﬁg%g@mjlto 6
t andp,is Bgev2 ddgpidabof [ﬁnsaﬁur@tédlhal@bb?atédisliyodégéaﬂb@hs @Uitable
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DI ERERR0 il P, seREteatioh’ Hisp SR ipEGIH’ fnd
f chlor@dﬂfbnqrmatlo@ proctissps ape)thosenulmcb maxedhe formula
cgl PléBgf;BftIJ%FJg WH@&thsp{ ?rorﬂ ?%C@"e |9fanslﬁtéFtLe?tﬁ%% 0 to

hy §r suita or of I uor
\Aﬁ IS,/ iBteges frasm Quir. @ Iﬂamete@e@ friogn Aol egéanfmf@ser

ﬁfrgm @t@nd the Surd®f f, @ana Yis adledat 1Léﬂﬁﬂﬂ1ér§}n¢6fe f. g,and h
I OC ns Su u |

A IS RdPlige f 20 o Yl Ba SN0 procescos o +
V\,heg is at Iea;staﬂnfarnscafgemza‘tloorarﬁ dispfpantibrjation ptoceddss and h

f

| eantt 28 1ane Ak e HROARTONATARE AR Sqlbanaton
r BERESEESi Tvﬂwpbebsajméed)hydmmm suitebie fort o 500 C.
FehlofsThisrbagn CRERLEAN AL RS IR HE iietb ] R

carri ed out

pEeISTIRY t%&r@ﬁaduﬁ 29d02.d xmc%@éunse%@fed fw@'rocarbons
ussitdble foreffliorimation el dhiterofllitidm ationt ar@rthb§e WHedHEhaWd the

LS G whE R TS Bl iedr toim 2 L BAncidp 2. he
r eact | Dhe fluoeination aad ichlorofiubrination groeessesHre ity sicaliyd
Q?ﬁpﬁfér vééod? Ip?1[§§5 i tuE&l‘ér F@éacigpét tgfnpcé%%?é]é &6't&m

reams proce

dabwu 190° Cow)5ocbﬁes§@r @gtuasatedpcqnmomt gdluarinetipmisr es
béf@@bwT@é@iéa%utm@n 6BBGLEL15°0 [FRA0PC A%d gﬁﬁéﬁagéfe‘ra“’oly

ofBrrcabeyt 200?615 ko 3807, Bob unseeraid spupounds the

aﬂmnﬁatmh lkllfaréfeﬁ@bl? @amdtc)iblittfﬂ)m rab@gun QOhT(d ltdtsggffgtahb PRSre
shou .

BB Ra el e ABaRE IBEHE i Biclinds pftypically

aomducted abah‘edsphertcrwd]suﬂmatmoﬁsﬁlerm;mibssur@s. For reasons

t
| t t O t e
smhél cORHRe Hﬁﬂﬁm%etr@@ctﬁprsftyb@‘éllypfrbtrﬁéb&lt tto afout

ﬂ) gecénc?s ang refterart)%?frotnogg)gut%]to e?boutJGO soec%?l%gt 100:1
The amount of HF reacted with the unsaturated hydrocarbons or
halogenated hydrocarbon compounds should be at least a stoichiometric
amount. The stoichiometric amount is based on the number of Br and/or
Cl substituents to be replaced by F in addition to one mole of HF to
8
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preferably fromabout 2:1 to about 50:1 , and nore

preferably fromabout 3:1 to about 20:1 . n general,
t he hi gherP€T1€S2004/034446
tenperature and the longer the contact tine, the

greater is the conversion to fluorinated products. The
afalEalpdne Aareen-sararedeiiie hoed if RireeRlgal Yiieallm the molar

Otdtey of P tb fidé shidecdrApo@MidsOF tRE hinalas d, IHJ grg,ode,

S(bpLEEAa0 REAEL Sab B 28 5 oth 10,
mpyefomble frotredbeitt2) 1 6 about 5& 1pard emare préferaibly frdmlapstit
Ot B AT Wop BB o o oo o, B

, the taonperature@ndthedorger the coataattinte, thecgreater is tte HBr F

c&w‘v‘ér@lon tocflddrﬂaté:d E_éaddc@ 'Fhe aSb\Hz @J\IF able§c§hge bal&&é’éd

Cpng aga@ @otr@r,_@p t'the tcmjma,ﬂon hpqherpffuon@eﬁgpsﬁiuted

Cphdudts is raakintirgd. C HBrCl , CHC F, CHQ F ,

O F . Bhlivids Sesqliegpbpngefe & e dori A i é—Ld

cwmcm may®e-e@ictdd with HFCinthelpresSpeecof the catalysl afthisf
r’g/%h'n!iﬁ“iﬁéfﬂ‘dé ?ﬁ?tcl %Hoé@;%% égg%ir%%ﬂgr@o% ls, CaClsF,

carbon conp

hJ in:rF:B Mz'&g&t@ﬁs\@zwﬁlm@2Hﬁ‘§14%£zéllﬂ9ﬁbfsbaf _
t 2H0I§F’§'EQI-RDIF'4P€ HeRF 3P 0
oaﬂéo@w@q@%m@%mcéa ?ﬁ 4 Sk e,
Cﬂsclﬁﬁ'sF%maﬂﬂéﬂﬁst,t ClonQ sl Sigh Gy CC%FQ'@&H@ F?
SGRHEIE & HCRF G B3 Clr o BCTs GHe P SR Ol o

t E@"b&leﬁy Szt CisF L€ 100 5, cCétl:kmﬁFCsHsﬁlaFc%H@%Fqn

o ﬁd&?*%@ K R G G R Tl s Ol

CﬂE’,Fi 8CHF CF , the conversion OCCl CF CCl to a
m xt ur Sp@&lf@@xa'ﬁ%ew ﬁué\*ﬂbt@ﬁ' rEaéi'lm &f satliRfled halo enated

RS SO eHN e YR D3 e e oht Bodetihg canditions
isScrtiocbSaS QhgHhe oBflSts-GHBls el iiaiE e ¢ he
Zﬁ@“@é@&%:&% Il Gtz the cBnVR it & il o pptelire of
CcOHG@EF, CHtIF 2, landGhirar Heosprversioniok Gtz HGkipiasmidure of
9%eH @mn@@qi-l%@_ﬁ'lfz,@ﬁ%f r”sR)naof'f‘JH%t Ic IJQFa frixture of

uns

&Hﬁ&malf d GhtsGHfraniha ca%ermn&f (idgChls toenptidyrawt n
HEHJTCIBR, OHREBIES, dfd CRgCF3! tleysdrverSion of CH,CICF5 to

CHoFCF3, the conversion of CHCI,CF3 to a mixture of CHCIFCF3 and
CHF,CF3, the conversion of CHCIFCF3 to CHF,CF 3, the conversion of
CHBrFCF3 to CHF,CF3, the conversion of CCI3CF,CCl3 to a mixture of
CCI,FCF,CCIF, and CCIF,CF,CCIF5, the conversion of CCI3CH,CClj to
CF3CH,CF3 or a mixture of CF3CH,CCIF, and CF3CH,CF3, the
conversion of CCl3CH,CHCI, to a mixture of CF3CHoCHF 5,
CF3CH=CHCI, and CF3CH=CHF, the conversion of CF3CCI,CCIF5 to a
mixture of CF3CCl,CF3, and CF3CCIFCF3, the conversion of CF3CCI,CF4
to CF3CCIFCF3, and the conversion of a mixture comprising
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, CHOQ |, ,CCI,CCIFCCIF,CCICIF
F a ., ¢ F
@%&CH@%@%CC&FC QKT to aieiure bf CEaRFLEHQF and
%@Oﬁhﬂ' reactions of Enﬁgt urated hal ogenat ed
h C
the ool RESEF Al G EiriBinih ol it R EulRER P
abich may he reactesl with GF 61 toE patesierme 610Re, catdigsts of
oo G, emeciote Sloi oo, ey
mGatifrle, GQH@‘gﬁ'@d&‘zHC@f  GAHCIF2a69HEs @:E;fgtzhé"zgzmz o
GQH@ |, @ H @%W{,@' | 381
Ml R e
?E;]esﬂ'ﬂgco OéHthhég,E@rﬂ@@l%l CRChf 5 B ,CI=CE sHy FEFafdHEHCIF .
conver SIon ofé@%%eﬁﬁiﬁgn%% g‘% gﬁ{a%: V@%hqg\t‘aqﬁgt eis
a hedngengted hydrocadion eompowttlscwhighamay kewagried out using the
27 c‘étﬁcljﬁ_étg O;thlg'irﬁie%’tlgn F?ﬁélhé’é EH@%?W&Q?H% CHEE=C to a

, ixtuge 9,f @Hn&!ﬁfe @@.do%Hop%ﬁe, the cenvergioncpf£E5Clo to a
Hehik28 6 DH DY CFQGCHOFPCF%%Q@GFW HLOPetHY coMedsion of

OB DTS A AR AR PGS, B G s

arwn@rsnd?reif@HQEGH@It@prmﬂaneS)deHg,fGHCfFoandlICH—I§Q1—IF2, the

C%b g&isiéric d'egHg t% CH;.ﬁF?,u the cclnverSIon of C(ClngCI(aé@ toa
Zoikicre of CERCCIRaa acHooBHSIBR) hop pﬂnpeﬂswr( o e iCecer

rodu eé—)FCﬁiQh@%@n@@%ﬁiﬁéﬁ};@Fi@:ﬂzg@?Jg‘gﬁ np um?( Sh)e
\F,)V.CPHVGH;Slqrh égpgﬂq %@gsaﬁzpmmresence of the

cat al y#iso of néteiis a catamtic beo@sstf@tfwab %}é rﬁrxﬂme&ifOUt

400, b b
Sacsoloe S e g ok @Pf%riér}ae EnE e TG Blsxo
atandezashloeo-41 101 843, 3rhexailluorpopanefee dCBsCHBEC Ryiober
mﬁ??@xbg?ﬁ%ﬁubﬁnéﬂbﬁ &)Efnu%%ﬁ rﬁgt%(g%foﬁé@% compounds
sWHEED eaeh A ©& independsntiyselastegtfonptiexgroup
i %oﬁs@,tlﬁ bf FYAHAEE | Breférréihtop espdfqﬁérfém%léat' 0s

e&éﬁlrﬁ% I@ﬂegc'aﬁgéft%%hlamﬁa% firoepropene (e,

stOIT.I sBCOIEE § bc CFE-12134 (armimaﬁacﬁlbrdpropehef(ﬁér ed

e eIegREIhE G Wgﬁé%?/*&*@?ﬁﬁ erhrE 3 BiSHoetthy

abeagiing the abone unsh&retetdad:qmpomﬂfpbmth iHin the wapios phase

l_@'é@étzﬂﬁ%geﬂéé’)ﬂf fHe ERXiyLisSSt this ifféatbhiarenfifatures from
about 240°C to about 400°C, preferably about 250°C to about 350°C.

The amount of HF fed to the reactor should be at least a

stoichiometric amount based on the number of Cl substituents in the
CX3CCI=CCIX starting material(s). In the case of fluorination of CFC-
1213xa, the stoichiometric ratio of HF to CFC-1213xa is 3:1 for synthesis
of HCFC-226da. Preferred ratios of HF to CX3CCI=CCIX starting

material(s) are typically in the range of about twice the stoichiometric ratio
10



Further information on the fluorination of CFCG1 3xa
to a mxture of CFC- 1215xc and HCFC-226da is provided
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filed Cctober 14, 2003, and hereby incorporated by
reference herein in its entirety ésee al so
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inoat uf JTiod inGrma i Bh I ESERER I Tt 1 afa e apisture
C oﬁﬁﬁ%d21 58pand HGF @226dbds ptﬁwd\e&tmkle% ReteptApplicasign
ﬁ“%‘?ﬂ?‘? %@ﬁ'ﬁ% gAROABE8: B 200 ‘éﬁ"ﬁé%fﬁéud
hyrmqs@gr sefpERntEshemnsin inris eriiety (5P @lIcoBesRAing

Py ehdtional ABFﬁéaﬂi&bnbNd) rl@CThfSZW@' ysts )of t hi s
i nvention inc

m xt ur 6Wr%§lpyﬁﬁéﬁiegry§'@ @%V%{OH?SH%’} %O'BPO@HS or
=@eiktuaesl o Ghsat(fEt€Chydrotanbotisuared/of haldgetbied laydiocbon

el s g O ool g

cerellaomiiu@s, campiising bethoensaiyateghoyirosasb @l amHCl CH

C&al%ﬁ&ﬁ@@?afﬂﬁo %@@s %%Qlfl&éﬁfﬁﬁéf}le%ﬂnmres of

mSﬁtufate%hal@geraﬂed;@y FoGaTRoCEOmAoags an |x$rﬁ§)gf ure
ofunShturhtedHiydrasatbehs GndUrsaturdtedy Iﬂalébémted Ehyﬂfbca)rbons

CireB e e it 5y e TRt % LRt Ao ysing the
haﬂata:lystatoéﬂmhyrdremttmnbmdudoapmxhﬂe df €&H4 @, teimel CEHECEH,, a
E Y CRIECRTE SF CRITEL Pl 06CDR JObip el
byCClhFEEIGE|:madixtureraffeHoTdChialando® Her CCIC Heqamléwre of
t%ﬁg@g%ﬁﬁcﬂae@ﬁf%gau@%f @Fﬂg el Oé\%mltlﬁ | & nfikture
O LR AL, Sl HIGHER, Lo bR B AR g
t :@&Cmﬂ%m@gwmuﬁé omngcmness@mrchzccb, e?nld
P Gl L e tatih Papbdh o GIPRSHIEER Shr R HeChLEl o
ThletLeremtﬁ QFf;CH, G0l hanuh@hgCHeCEiy, and a onigbuadfi s
?\-I fdl%'ﬁ‘da@P“(Echhlt o about 10:1. 11Specific
exa es

¢l or of | uori natjon reactions

of sat Lwae@jcmiarlagéﬁbb isoprepanbrRs invegHowiiipanAtRNS the gamount
g it ehfrinededib thé Rehdiat |'é'b%fséd diwh@m@r BnhspgRAsRds of

t My cBaraibga comsmounisded 1 i RGN e FOSRr B A/ BF 1Giper

Ofof(EyUrdgbn% MG HYBr, CRAYACHH N € BHBECIEF, ariteCiH; that are to
be replaced by chlorine and fluorine. One mole of Cl, is required to
saturate a carbon-carbon double bond and a mole of Cl, is required for
each hydrogen to be replaced by chlorine or fluorine. A slight excess of
chlorine over the stoichiometric amount may be necessary for practical
reasons, but large excesses of chlorine will result in complete
chlorofluorination of the products. The ratio of Cl, to halogenated carbon
compound is typically from about 1:1 to about 10:1.
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conversion of CH CICF to a m xture of CHCI FCF and CHF
CF , the conversion of CC CHCHC to a m xture of CF
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' ( Ilnc‘iude

the converS|on of CCI CH CHCI to a m xture of CF cCC
Cf;CI CF COFCCIF , and CF .CCF t he
conver §P&'ﬁ Grexenmplesiof ¥epes phaﬁeaphwwlu%n%tforusae@ns of

Cehfuratedrhdlégerdted c%élrlE@CbEmpoaﬁds GFtI%&SEaI fdnﬁh@la
LR iy ar b R i 2ot

¢ dorvairla iGyl  ofhi@CmagHbeCa@edt autaisinigther aatally sisFof@hls idkéntion
- RIS Sanverson o Call 0 it ety il lfe

croprgnsighrof, CldpCi&di o letUEtth EHGIcCFernd GPEeCFacthe

5?6”%@%%‘1@@&&@ ZWEE'JS? W??@“@F?C%MJE?Z? of
e o QR antia cirmiegtion of
NGUIRCH, BHCs oanintireall GRETS0EIRY, OROTLEFS) H
eI Mo L CPRGC S BF 8??“2?&@#?{ @bgcﬂ?&‘{‘ﬂiéc' toa
oMIRIOre OECE sC Ot CIEGCCRRC QiR (F s GOIRGSIFgrand CF 00l
oCTASCERr s (1o ganvelolpn P CHCEN Ao ' frteligtor ' ©

F CRa%flgeCi 06MCClaRHat GE3e6ikEF o ﬁnéfC@q-ﬁb'E ,CF@Fthe
C@bnﬁ"&ﬂ's|cIrDoﬁ9C(II3)0}-:(}}srgg Ho@inieof. CEEC

SR ChIF CraRGTRE G iand ESGE1Cks, Qnattﬁ% kopYesion of

. GC,GHaCHO15 #6 hunixtyre @ 87 QCl,6HF ; CCFECOFCBF 51

Cﬁﬁ?mﬁ% d1CE39C\J:Q%F3pent af | uor opropane (i.e., CF

CCl FooSpeciic emamm@s pbyapcaryphaae@ dHorsfloerinatiomeeactions bf

2 URiSLRE @AM RN AtEE hi/aFdEatBortorbbiriidd & tHéigriral BRI
X1s.1n pnent ected from group
r%j'bﬁ" «? hHB é%eemyfirfec%%ﬁpmpexn@;@pi&@ general

l feinuee %ﬁ@%@h&ﬂ;@% b@rdaﬂ&icgggt tigihd *th@&@talyslt’é ep®ieinvention
or, X n
oditgren O CoHdo A bine o CERE s G LRRRRRFE
CIER.?IE;LGBIQH £Cﬂ3659p©H36¢I2Feaod|@\@Iﬁzﬁ:@lﬁgdhe conversion of
t
£s Jat %xﬁ:?é‘%?@@ﬂscqﬁzf |%r-9<?éf chlF?égﬁ‘FathE@CF?,,

P GG and E%ﬁ%@@ﬁa; anddhe fs@rnvem@@tofzfa{He:m G6FaB6{RCCl,
489 aCRIRE RN UF L OOBIF 2SI EFD 6 ELIRGETF,, and

on "t he“chl orof | uor on°of CFC- £213xa to
p (ﬁ&@}'-@%?i 215aa and CFC-215bb is provided in U S.

Pat ent Ofpoté 4 icatal@il prbceg@8for(prodddng dSmRRMEe dfi | ed

Oclté) E%FICI‘:\HOI‘O %OIC,):?,?),?—Bgntafluoropropane (i.e., CCIF,CCI,CF3 or
CFC-215aa) and 1,1,2-trichloro-1,2,3,3,3-pentafluoropropane (i.e.,
CF3CCIFCCIyF or CFC-215bb), by the chlorofluorination of a halopropene

. of the formula CX3CCI=CCIX, wherein each X is independently selected

from the group F and Cl. Preferred halopropenes of the formula
CX3CCI=CCIX include 1,2, 2-trichloro-3,3,3-trifluoro-1-propene (i.e.,
CCl,=CCICF3 or CFC-1213xa) and hexachloropropene (i.e.,
CCl,=CCICCl3). The mixture of CFC-215aa and CFC-215bb is produced
by reacting the above unsaturated compounds with Cl, and HF in the

vapor phase in the presence of the catalysts of this invention at
12
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t cukRit@iafeciSompoURds Ay S8 chlorofluorinated using the catalysts of

the present invention. Specific examples of mixtures of saturated and
unsaturated hydrocarbons and halogenated hydrocarbons that may be
used include a mixture of CCl,=CCl, and CCl,=CCICCl3, a mixture of

" CHCI,CCl,CH,Cl and CCI3CHCICH,CI, a mixture of CHCI,CH,CCl3 and
CCI3CHCICHCI, a mixture of CHCI,CHCICClI3, CCI3CH,CCl3, and
CCI3CCI,CH5Cl, a mixture of CHF5,CHoCF3 and CHCI=CHCF3, and a
mixture of CH,=CH, and CH,=CHCHg.
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f carridueoutdn ties presencé of an inéd igasauch-asMediuen, argon, or
nitrogen. The isomerization and disproportionation reactions may be
carried out in the presence of HF and HCI.

Specific examples of vapor phase isomerization reactions which
may be carried out using the catalysts of this invention include the
conversion of CCIF;CClyF to CCI3CF 3, the conversion of CCIF,CCIF to
CF3CCIyF, the conversion of CHF>;CCIF5 to CF3CHCIF, the conversion of
CHF,CHF, to CF3CH5F, the conversion of CF3CCIFCCIF; to

CF3CCI,CF3, and the conversion of CF3CHFCHF5 to CF3CH,CF3.
14
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120 seconds. The dehydrofluorination reactions can also be carried out in
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The product of dehydrofiuorination reaction consists of HF and the

unsaturated fluorinated carbon compound resulting from loss of HF from
15
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Such a process is referred to herein as a chlorodefluorination.
Chlorodefluorination is disclosed in U.S. Patent No. 5,345,017 and U.S.
Patent No. 5,763,698, which two patents are hereby incorporated herein

by reference.
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integer from2 to 6, e is an integer fromO to, gis
an intgper fromO to 12, his an integer from1l to 11,
and t hEtaleganated hygrocarkpmconspeunds suitabie as ptarting materials

f Forcathe eflcreaéfudrination qir@dtse?és%@ dfmwedﬁufoﬁ{mhw fseféytmkéu or
rat e S O e
HuBssturdied " matlyattd ReloaRhe i Lo e bon itable for
withénciGrodefilubliratimpprocesss= of thig im@/eptl@n; eoheleothosbof the

8@%@%@&%%?{3@ 5. Whet&h fsrb\heﬂé chﬂin‘% t§ nﬁg% |§ an

| don’ react | ons 1%/
ufiteaet feemi@do 124 lsmmtﬁgﬁrtfmn Oitartd, dgs muetagar from 1 to

satsuaﬁa ﬁqe Q@h%@@% @Y&é&&ﬂ&@% ﬁgmwmaWhgagéaated

uori ne content, t arti rraterla
AR AP S s forhe cblcregefiriation tppespes of
othig mntlphmw‘élﬂws@dﬁfthetgbh@ml fermule YwWitdtein p is

e
"By d8BoSRPRE 108 ¢ ISR INGERL BRI bed ls 2 niegerfram O o
ofl 2Chid3 an irdeiger ffomathtb CHGArF thamme\/gr andh isfeqaal #e 2p.
OB {8ttty SRl U (R o
cenglor yingathratedreonapounds @idhe formmyla GgHHElgfomagd
C@bc@@bd*ﬁ r@@b%&géld':oon%urﬂé wﬂfCﬂ'O‘ferfHe':va &%a@% in the

F, converS| on of m Xt ure of
CBesaaeR b1 tig Oeialy b epposBenear tipimverdhl: oo £ ool oc
, and fThe produﬁrcﬁlohlbroﬂeﬂﬂbr[ﬁdwﬁ reactionsi typically odbmptike

oBaster P HE: heiverted St TRl RoRBH i helpgenated

sbpdmadmrbgompw@dﬁ having a lewenflyodre cenient ﬂmn/\lhlerstamng
C%H%éﬁéltdrﬁf‘%éa@&:g%’d Hﬂog@HéteraOé@n%mrgd%d $.9ec.ﬁ& é&d&#ﬁb

d
? 3533@? f%ﬁg‘?'ﬂﬂ'@@&f IHempationy reastians whish may h@géjarﬁgd féu& Hging
Oth&wﬁly@@@ﬂth%{oiﬂtﬁlemdmm@ﬂ@é tﬂb'}ﬁgvt@fswn bCHF 5 td I%uemlxture
a
[ GG SHElr, eGP cie, 38 aﬂaveﬁ@acqefaé%@%@ﬁﬁ& S8ed
i mlﬂpm of 6glg(r(él3p66‘d<;ﬁ@|25f CONGCIFRy SQI3RECHF @RIFSECI,F,
C?Hatcfé'lgb? , {ﬁ& @&SH@@ ERS g?fu?zr 0 é%}?%?é BLICCl,,

mat e

For (48 add, ydiog mimﬁccwmiﬁz@agﬁ GnChp, art
' @leg@)Cﬁ’tg Al Qﬁs%@GISFl th%?élﬁh %ﬁ biF%C@‘I%éﬁf to a mixture

SRR T Qfapgwobgpﬁ%ﬁ”&aufggg?éﬁd Celctiecr,
Haat ehé eyhvansioncdfatF {eI9s0F atd ayaixans of CCl,=CHCF3, and

I ne ni ckel -chrom um al | oys, and copper clad
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Processes of this invention can be carried
out redbelrgacikimprodeacts dbtaineddiyeimeqabcessgisnafdhisrigvention

PEA beGpardtbliby dbnventional techniques, such as with combinations
including, but not limited to, scrubbing, decantation, or distillation. Some
of the products of the various embodiments of this invention may form one
or more azeotropes with each other or with HF.

The reactor, distillation columns, and their associated feed lines,
effluent lines, and associated units used in applying the process of this
invention should be constructed of materials resistant to hydrogen fluoride

and hydrogen chloride. Typical materials of construction, well-known to
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Several of the reaction products obtained through use
of the catal ysts disclosed herein will have desired
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F (HFC-32), CHF CF (HFC-125), CHF CF (HFC-125), CH

FCHF (HFC-134), CF CH CF (HFC-236fa), and CF CHCHF

( rctivamsiationrari dnelpde istainless steels,dn paginulanaf theaustemitic

; S't}ﬁ% g%?vlbl|a<tm@mﬁﬁﬁqi§fgﬁﬁg<ea Eg _s% %El)@ﬁ)aﬁgMaﬁelaﬂﬂhblgéﬂdo‘%er

CBRS M BityT VE IR s eiie s 3 Blkong MBRke-ohrgium

Chllfo\3 andr@pp2b)jadiite6H CF ( HFC- 236fa), and CF CHFCF
et i ek G . and ¢ o

(14 2483 LRSS Al b B SRR b v

t kKnewnghemicarengirearingdprastiegssni cal i nternedi ates to

n@}gmt%yseful products. For exanple, CCl CF (CFC-113a)
can be used t repare CFC-114a which can then
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LAn B STEOHRE AL AT-0h il s he b or,
CREEE-134=pandihis € dF Cosi (Ml Ggéea) findapplivatientas piopeliants,
2@ Ty %yﬂz@flm{a%gyCF (:E‘.H %QF%:(HFF-@ﬂgfa%nB%&)plication as
wRIRIB3 RGN e ARl e CERANES H8)1 CF s CHF i G 288ke) gand
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CF3CCIFCCIF, (CFC-216ba) can be used to prepare CF3CF=CF, (HFP). -
The following specific embodiments are to be construed as merely
illustrative, and do not constrain the remainder of the disclosure in any way
whatsoever.

EXAMPLES
LEGEND
CFC-113 is CCIF,CCl,F CFC-114 is CCIF,CCIF,
CFC-114a is CF3CClLF HCFC-124 is CF3CHCIF
HCFC-124a is CCIF,CHF, HFC-125 is CF3CHF,
CFC-133a is CF5CHCl 226da is CF3CHCICF,
227ea is CFsCHFCF; 236fa is CF3CH,CF3
HCC-1110 is CCL=CCl, CFC-1111 is CCIF=CCl,
HCC-1120 is CHCI=CCl, HCFC-1121 is CHCI=CCIF
1215xc is CFsCCI=CF, 1225z¢ is CF3CH=CF,
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el ectron-transparent thin sections of sanples were
used to m nimze sanple thickness effects such as

wo bawswzmsence. Al so, due to the simlarity of PEEUS2004/034446
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atom ¢ nasses, the X-ray absorption cross-sections for

Cr and Zn were assuned to be the sanme (see the

di scussi on by Zal uzec on pages 121 to 167 in

I ntroduction to Analcyétb at CRapsdieutiyncr oscopy edited

by J. J .Hren, Ol dST ¢ ang_D. C.. Jo IIter:nm
b v SOR n e

EIlDchscdplvB(TBMi) he TEM grl d and background in the
i 61 adt Mese Sl @ts BTGl B5le SlalkaSbeiaA Bhiips s
XQQFkﬂrglauemmwdtrQMIsslm ¢lection oretoscope/operatéd4d an

U%bESIeFA{fﬁ@ "4%8\[7 9hd szgﬁ%uéﬂ%gﬁég Jg@ﬁﬁw ndowless

nmeasur ene scan ween

wilip ﬁy%t?@rbwsh aoSlﬂs ewr&abdﬁtﬁe ofi fether EDSsanay
glé:édﬂ@n'-lf@n aﬁ@ﬁﬁh@fsecﬂlggts\wwﬁg)*%@\{vﬁ@%@w fhlnlmlze

et er sin o
TSP Tiskess i s oge Mo webanes. 5156 S Tadhe similarity
e of theit aidmis m'a;seh;ethwax-eay absorﬁaba ciastesextionsdoeCr and Zn

TG YR R hE eI e Gl 6, 2ali BB R Bagth

3d@11a 1§7dn (Imtwquqtlgomo@qalxt@abéteotmndwcmopér egiited by J. J.
Z'F(rép) || Eoldstdih, 44 @)5‘@: TRy §P|etitn M@&aw& r@@ﬁ?gig The

del oni zed wat er he so utlon
ner%?enﬁe csee@blmsthsrﬁ%.'%ﬁvﬁm §M an#rb@cgewm in

ofth@nﬁcrbgwpethe p increased from.7 to p 8.4. The

shurry-was st rd omtenperature over ni ght and
t hefr oven in the presence of air.
The dr |)@ca)sdxffrabtsmeasmemm wede calledted atith4sd @hilipsor

PREAR S T TR Bttt MBSH HBo fistha Cuk(aiphe)
Ziradiatien & 7<h54¢HoL) These mﬁasslﬁemﬁnsenvqlse@ agqandgtween
[ Q(g% ghlthéfé AR é’fgﬂree)oaf?];gB ?%n&o%ogo@n{t(tm bf Q%@F?lé&is The

{atiss Trarlsiges abd BRI Derferte wbraiceleraae 0 GSAG
aquﬁwase anttiie Rietiwidrmethdd. duwy vdlbmecaugrage efystdllite sizes

R el RRLL SRR SR Flarplifingta BoRSofuireana chon

dried at 120 Cin the%ﬂgeﬁﬁm@atwn The dried solid
was t hen cal ci ned p A TIC?!Q%)@AN‘/IP[EZP hours; the

resulting solid we ray powder anaIOyS| S

of the sawp?r@pafﬁilmfeﬁﬁ%ﬂérqmwyﬁe’@zm Galabist (AL
the si meuémb%mMg‘ r(m:‘g; 9@1% g%b@ls@msbe) afddi4.87 g

Zzpémﬁpiggé(lfzg)r)g@ bga was p?epared in %06) rr\fﬁ of deionized
water. The solution was treated with 450 mL of 7.4M aqueous 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.

PREPARATION EXAMPLE 2
Preparation of 90% Chromium/10% Zinc Catalyst (900°C)
A solution of 360.13 g Cr(NO3)3[9(H,0)] (0.900 mole) and 29.75 ¢

Zn(NO3)-[6(H20)] (0.100 mole) was prepared in 1000 mL of deionized
19




23.9% There was no significant change in the cell
volume of the Cr/Zn sanple (0.2896 n 3) in conparison

wWowRak/0374900C- cal ci ned Cr O sanpl e whi ch had beReT/US2004/034446
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precipitated in the absence of zinc (0.2895 nnB). This
i ndi cates that zinc had not been substituted into the
Crwa@n at he selutign avassireated avithc45 minef t4Miaauesuscammonium

hgydFxide anst tﬁe@fou%é)!aﬁm%dm tﬁéﬁpl-fﬁﬂ:?ééé%efr@ﬂdkﬁa 2

a r es SIS the sanp
EBRS R IIOABS UG o eaBrledPErars DHeIATANGdhEn dried
plaas 26°C imthai priesgnéé BE aifaThedrikddlidrwasitienh dicidednsl ai at

CRRBS 0L bl 175 s Al e iR 842 B ot ml y ot
(900 C)K- vaysmvmercanadysusat)thmsqmme(mmte[dgmu [@ebeie 650
E?"é’%%ﬁ%@eyi*%amﬁﬁ et St o0, e5aBkE). A0
wésGreQat@nc ghiamileo The weight viZakuizu yasrdriaimined to be
hypdrami deepy Wastr’ft?s@ﬁlffcéﬁt Qﬁar‘%&e\nhﬁé 'cell VBRIR&lof the Cr/Zn

- G 152888 B3] it EoRinarson ki SR0IE baliad s samble
awhictehad beth@recipitateddn tiie absencehef ziné ¢012895 inth3)a T his
ﬁ te}gmu QE ‘fﬁaﬂ%é Ha@haﬁ@ée@%g&gltg%@xﬁ% @%’%&9& 'ggﬁ;&r yTJ]e
ofestmﬂ@t ppharenhdomairesize Iof the ©5X0xandZnQip@g phRaase was
t%ﬂﬁdﬂds%ﬂws’ cF‘?‘i‘?'an?Eﬁ‘Gﬁi%r Fésp@(‘;tl /(,eskol al te) and

Zing

det er S¥%,01be PAMBKe by : amsE% 'QP'!?@FQ‘# hengresence of

Ckbhﬂﬂﬁlulrmoklhe ml%isbs‘é@htémin fzutdﬂGa\ﬁhé Arceanpato 602 3884
0C-cal cined O O sanple

mﬁﬁtqmﬂggg h&sgcqoalfqlgpg&q fi"fhe absence of zinc
(0.2895 nnB). Thi sPRERARAEONEXAMPLE Blad not been

coner ent - aaisPefaddifofgopenRidlisd 2Bt Mooc),
962 ands$9lutien ahd8®14 mayNQa9(Hz@H {8 A50wepie) and 14.87 ¢
A%'(M@l gﬁ@(;Hz@)F(@ég@h?olQ)’wEngé‘ﬁ‘é}eE%100@'rﬁ|§b?€|efo'ﬂ?zed

r Om um oxl es C Zi nc
PP EHO'P g\(qsotr%qteg V‘élﬁh‘f% %fﬂ? 6M1%9( RRUSFRFIONIUM
C@Iytlajxfdeﬁgvércthéldwrse?mﬁaﬁrﬂtl@\l BXAbfidlaked from 1.7 to H

8 1B G Rl T ihese Sfiee Byt b Hanbye
arautl 1BO°Q91 gn onend Jhe preidedrd of air2(hendries) solisswas dper ed

| ok a0k Sif5-tof 98 HRAE ine TBEERY Yhlid Wethied 70.06 o

hydr ox M@yd@ﬁéfvdqrrﬂaa&ﬁﬁ obthey samalehadlrcatqd]f@emreﬁ@m%@%d
frtmbqh@é,bs thé SiliedR iHteRt §ta41da?d160 bé(ébﬁkd}@ﬁe)“ahﬂred

?knﬁg 4é;1rq$ﬁ{1?c{{ﬁ|res i‘ﬁer ! Sgtf%ﬁ Cr2 gsr Idg c—;rrarl1t|n<=jL to bCe
12.1%. There was no significant change in the cell volume of the Cr/Zn
sample (0.2894 nm3) in comparison with a 900°C-calcined Cro03 sample
which had been precipitated in the absence of zinc (0.2895 nm3). This
indicates that zinc had not been substituted into the Cr,O4 lattice. The
estimated coherent domain size of the Cr,O3 and ZnCr,O4 phases was
962 angstroms and 913 angstroms, respectively.

Analysis of the sample by TEM and EDS indicated the presence of
chromium oxide phases containing zinc having a Cr/Zn ratio of 2 and a

chromium oxide phase containing no zinc.
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dried solid was then calcined in air at 900 C for 22
hours; the resulting solid weighed 75.80 g. X-ray
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of three phases: the silicon internal standard, Cr
(eskolaite), and ZnCr_O (zinc chrom te). The wei ght %
ZnCr O was det erm Eﬁﬁﬁéﬁw M Was no
snagn: 2 l E:Sntzpr@ angidni df J09ECRRIMIUMPLOTEEZIAE dé1§| St ( 9@3 C)
s

np fhﬁ‘l"@ Eﬁghﬁa %@gﬁﬁw&g H%tcbﬂcﬁs 8%%t @@ane
of5924919 ZnMNREYAG (HERD))] (0.206 moie) wat erepived |||1r0®0had ofot

t : C
SR ald Hhd e Faieied Wit Bo L r MRl fbu

7"am”aﬁgm bydroxiste @y the gotirsenef, onedepierc theypHyincreased from
AdloVit i 5 t%faﬁcﬁﬁ S aacld erﬂzaysﬁﬁp]/'v@ésdstﬁ%% éﬂﬁio@m@rﬁﬁéﬁ%ure

presence of m u (0).4 ases contal nin
hQYEHgRt and ﬁ‘wnr%@foﬁoz Calﬁcarho‘@n @rﬁﬁsrﬁrew&e phaiseThe
c@n“edlsmhd gvarmthéhrtsalmﬁ’&Eﬁ’PaNét ODO XA SurSt EHERFRUItRE

1% nm 1.9% Zinc Catal yst (550C) A solution
fS°E eg‘{??q(gh@) [9(H O] ( .29 noles) and 7.31 g

Zn( NO )X [ pov@lér rtalysid ©f tha @mpbsndlcatmim pres€0€e bf
OfinleSiade8d tHEGfiboh ARl Slarld8hd, (")r%d%,g?ék&ir nf'a%e

erre
c didpAe(zinaghremitel thhsu W@ghb%a%@@rzﬂu was deteiodned tebe

i gg%ﬂarhéﬁ@%dge% g@gffg;?mz g@g% ANRE 'call Woturh® ot #RCCAZN
- Samnid f el Nt 13 gormaisas i aBb0iE 2hlcHed i Qi gample
t Inericthhhd been3rlcipithied initke Bbsersce dingine (MR8BBeIM¥asThis

SUTEReS IR 2150 g e Badp Bl °CH U el e

Destiohaied aoheneat domain sizenoif me)CrgCD@andtZaﬂC;rgm mhases achs

d -12 t 20
2 R S o B RE R ) ang sheved,
and pl A¥Eysisobths sam gtg/nggl}aﬂ)a @dlcated the presence of

| REESAIUNS 6’)("61&3 se’sl'doﬁhllr’alﬁ|ﬂ§<‘z‘irﬂir hauRg af@ﬂZﬁQaﬂld‘ oﬂ2 and a
fl HI di zed s he. cat al yst was purged w

FRIAPYGRAX F}hﬁ?ﬁt ofg@ntﬁgﬂ?‘?%' Cto use. n add|t| on
the catal yst, whi cPRERARAZIONEXAMPEEYS used in

chloroflu d
fluorinat g;léua h%ﬂ orf%gcf%%{]-ﬁgm\f@ﬁﬂé 4 g%lﬂg #%8' F](5(SQOC)
cc/ nmi n A spistiampf il 6 469 CedPe)s[9H-0)5(1. 29molea) angt31 g
\A?]t@?%ﬂ?(ﬁgw 0’246‘m%leg v?aslr B %réﬂ T"?Q@Hﬂ_ & di ﬁ’IQﬁ}Nater
f i L PReker E510g/0 & hot plat qoihﬁmlétyse} was thaa tﬁe@&iqrfﬁd toa
t Eypex Tt ¢Un¢a‘ﬁ@i5 aﬁd alsﬁelabhnamemmeiﬁ af fwﬁadé Sthé onﬂ@\@n&
over seye . HFC n vver Io
g?ronh r%omiemp upeal | tEngp §g hen held at
cdﬂﬁa@tfor six hours. The container was heated from 125°C to 350°C at
1°C/min and then held at 350°C for six hours. The container was heated
from 350°C to 550°C at 1°C/min and then held at 550°C for 24 hours.
EXAMPLE 1
CF3CH2CF3 Dehydrofluorination
A sample of the catalyst prepared in PREPARATION EXAMPLE 5,
was pelletized (-12 to +20 mesh, (1.68 to 0.84 mm)); 29.86 g (20 mL) and
sieved, and placed in a 5/8" (1.58 cm) diameter Inconel™ nickel alloy

reactor tube heated in a fluidized sand bath. The catalyst was purged with
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time of 15 seconds at a nom nal pressure of one
at nosphere. The GC- M5 anal yses of the reactor effl uent

w@003087481 and 400 C are given bel ow. Ml e % Copr@DOS2UD4/034446
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300C 40QC HFC- 236fa 92.3 59.7 HFC 1225zc 6.8 36.2
HFC-227ea 0.6 3.1 M nor products included CHCF , CF
Cnhitrogencet ahiqot @503@ grior kcuse.Elaagidition, the catalyst, WhICh had

D%eéﬁrﬁé\!naeély%baq cﬂfor@ﬂﬁm@*d%%aét%scwa%r it
epared in PR I\/PLE

S hé cat
> MRt st 801 r%tp o Bt AlhOen (o acmingo gF
ZGWB/%eG) ééan)ramw@ STy estaystiwab alsenl treatet] witB'a 4:1. raﬁo of

n 1 8 it len Gﬁgf?ngfe'é‘éﬁé&ﬂ%f%ggb ARG TRV SHEE HF flow
puatge 80wictrhinn(1:3(d g tmisea)mmtheasacior memperaturem/es gradually
a%rﬁ Y f Fnﬁf@’t@ /260N s R Mekirs PHRE- Fé*ayaﬁbsed

In C uori nation reactions, was oOrl gl na é)é\(
f InifErganawere fesl todhe figacioping ddumelaliratio é{\ﬂtht%cﬂ sticantact

EXAMEbE5 s8bdridi0Ssa ARl Preddiin® of @ﬁ@rdtﬁnbg h&ler $hdasdavis

CPEabehs TP At s At aOrG areA gt ais Q%P%e ow.

cat al yst cont act tinme of 30dedbnds at a nom nal

pressure of sphere. b@ nol arg i o of
nitrogen to opane revva . The GC- M5
anal yses of HFfe23 actor ef Ouknt at §@O7C and 400 C

are given be ea %gGonponent C 400C

HCFC- 226da 7 S%ECNHFC-Z C?a 24.7 13? HFC- 1225zc

1.5 11.3 CFdﬁFPzi%%%ao 2 1708 22M nor 3} oducts i ncl uded

CNhﬁEr FﬁrdduEts m@ddeﬁ GCHBF LGEEIFC ,HIF, GIGOHCICH, &kd F:3HCIF4
, sproportionation of

aFCHCIF/CCIFCHFMxtu n and a m xture

conpr i &D@yld(rﬁ@adtﬂ%ohgﬁa]mﬁgﬂm%ﬁdm&ﬂg MVixtdrerol e

et of bl 8 i P Grcho RF ERSEPARATION Bxamey £ 2

miwasr peligtized ¢f1 ZnﬁOt#Z:(bmShoUt tqQMlmna) rA8«640e(1Raml) and

- shaaidecpaisat (ue) Rinees enel ey
areaepy ibe heated ina f}w ize sam‘f bath. The catalyasr’g was purged with

nitrogen at about 250°C prior to use. In addition, the catalyst, which had
been previously used in chlorofluorination reactions, was originally
fluorinated following a procedure similar to that in EXAMPLE 1. Nitrogen
and a mixture comprising HCFC-226da (73.9%), HFC-236fa (25.5%),
HFC-1225z¢ (0.2%), and CFC-216aa (0.1%) were co-fed to the reactor
with catalyst contact time of 30 seconds at a nominal pressure of one
atmosphere. The molar ratio of nitrogen to fluoropropane mixture was 4:1.
The GC-MS analyses of the reactor effluent at 300°C and 400°C are given
below.

GC Area %
Component 300°C 400°C
HCFC-226da 73.2 51.4
HFC-236fa 24.7 15.3
HFC-1225zc 1.5 11.3
CFC-1215xc 0.2 17.0
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bel ow. Mdl e % Conponent 300 C 400 C HFC-125 1.5 21.4
HCFC- 124 2.1 3.7 HCFC-124a 94.9 61.9 CFC-133a - 2.1 C

woiaosM3i43pners 0.7 3.3 HCCG-1 0 - 0.5 HCC 1120 PCI/U&2004/034446
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CFC-1 0.03 2.2 CCl Fisoners 0.06 1.7 HCFC 1121 0.02
0.7 CFC-114a - 2.1 CFC1 4 0.4 0.4 CFC-1 3 - 0.3 Mnor
pMiaeicproduatsl indiwde CrCHIT FGE CsHelFs, G4HaF 4, CRCE=QHFCHCI CF
. CF,DACIEF, 6,561, Cy61,FL g, G,E]. F - 23CLAIMS Vihat
is clainmed sy o A CATEm um CONLAj Ni ng catal yst

conposi tion, conpri sing: EMEE«E_,— and crystalline

- chr om unDRYrEisHrtivhatic of 4 OF;CROIF/CCIFBCRIM Mikrirgeen

d 67 f h j
"Nt A SEhRATk G LR OTERRT7 bl HER s
of2.#haolei %¢, and CRE-tbhfhdinmolerts) weds vhdee ito the rdaetot
a?BHfairﬁR i‘lﬁé’gé&%‘f%uﬁédﬂ{ EXARISIE 91 HR 5530 ¥ pitrogen to
cRP O UMY OXT eI’ thé conmpositron’is present as 20§98
othetflg,gmaﬂaim@ttgewﬁsozm ERdtheqentact timpgwas 30 seconds. The

cl@EOM S EnaRRES Iof K resricH offilieRAUTIBODRC £y £60°C atdgiten
\A/ge ein the ZnCr O contai ns between about 20 atom
p@P¥ht and about 50 atom percent of the chrom umin
the conposition. 3. The chiMoieysr cont ai ni ng cat al yst
conposi ti on Of im1 wherghh-the Z o cont ai ns at
| east about @&—@%ﬁlﬁper cemg'ﬁgfggt he zMn t he
conposi ti onHRC-12Re chroni dmd cont ai ni2dg cat al yst

conposi ti onfeEl@igm 1 whenej n greatgrythan 95% of the
chromumthat_is not present as zinc cChronite is

present as ¢GRE1d4@ne a- cBAchi um oxiBde® 5. The
chrom um cogrtAi3Rg catal yst. conposi ipn of Caiml
whi ch C,HCIFsisomers 0.7 3.3
HCC-1110 - 0.5
HCC-1120 - 14
CFC-1111 0.03 22
C.CloF; isomers 0.06 1.7
HCFC-1121 0.02 0.7
CFC-114a - 2.1
CFC-114 0.4 0.4
CFC-113 - 0.3

Minor products included CF3CH2CF3, CF3CHCI, C3HF s, CFsCHCICF3,
CzHC|3F2, CzC|2F4, CzC|F5 and CzC|2F2.
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consi sts essentially OOZnCr O and crystalline
a- chrom um oxi de. 6. A chrom um contai ni ng cat al yst

W@ vp03i4si on prepared by treatnment of the conpPST/UBZINA/034446
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of aiml with a fluorinating agent. 7. The
chrom um cont ai ni ng catal yst conposition of Claimé6
wherein the fluorinating ageAtM®s anhydrous hydrogen

f MUR4t g laifredAsPr ocess for changing the fluorine
distrigutio i n.a hal ggepat ed hydrocar bgn, or
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. t [ Lion. . _.Th rqcess of aim8
whplofl R0, SRR befiibeg audlf A 6HE Sefentafl Tbdut
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f theweodmpoditivh! | bution in a hal ogenated hydrocarbon

d h d b | Zi i d hal ted
hydr oc4r bORe EBRHBLITrCPAtaHES grES ool GRIR, st
;:wlrpogihtgrea_ater 1i2an 5% qfrthe ehsornfuntiizatris aﬁmgmsehngs kinc

ne. a rocar bon
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ng said
hal ogefat dberohdediunsontaining catalystreconprositigyoof @lairme which

t BenfERSENRERtiafly agzgﬁ@r@éﬁryofgg%ﬁngﬁémdmamium Hhfie

proces% of Cﬁlﬁal m 1 orine content of a
hal ogeRat AHPEIYBHBEINDERFSAMS sANpRiienpepasyd by
d&bﬁﬂﬂ@i(ﬁjﬂ c_beth? hmtrnp"mithbw of mfalmg_ewm agﬂdlib)’lﬁtéﬁﬁ@égéﬁt_.t _
conpou e presence.af sa atal yst.co Ltion.
14" Thé- i Be L iR RN g £alaly Tofcit oham e
cuteesin tbé flaorinatigeagerdds Aptydroas hydregerpfiuoritia. s
decr eaged ' q I . 0
e eRe A NRERLIo e BEERRE 6L Blloppate
t Redigcasars @ dncasper@tivg fiupyise it 8rasdsiatecdor unstumted
MRy MR aHN, ?ri%ﬁie!%@n&é‘ ®f &ltaPAly sterERat @AY By CiAg ¥Sla
COﬁP?SItI?n ?f aiml1l, conprisi ?Ig L
catalyst at least one composition selected ffom the group consisting of
(i) the chromium-containing catalyst compositions of Claim 1 and
(if) chromium-containing catalyst compositions prepared by treatment of a
composition of Claim 1 with a fluorinating agent.

9. The process of Claim 8 wherein the fluorine content of a
halogenated hydrocarbon compound or an unsaturated hydrocarbon
compound is increased by reacting said compound with hydrogen fluoride
in the vapor phase in the presence of said catalyst composition.

10. The process of Claim 8 wherein the fluorine content of a
halogenated hydrocarbon compound or a hydrocarbon compound is
24



(a) co-precipitating a solid by addi ng amoni um
hydr oxi de to an aqueous solution of a sol uble zinc

W@ a005/031381 a sol ubl e trival ent chrom um salt the€T/US2004/034446
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contains at |east three noles of nitrate per nole of
chromumin the solution and has a zinc concentration
ofnareasediby neadinggiaid ¢empound witholdF rasideClyp infthe vepoopbise

Cﬁ?rnﬁfénbrfe%bheé‘oP§a|§'dé@aI?ét%o?ﬁk56§ﬁléHn in the Sol utl on and
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wisempiositomCr i s formed during (d). 25

12. The process of Claim 8 wherein the fluorine distribution in a
halogenated hydrocarbon compound is changed by disproportionating said
halogenated hydrocarbon compound in the vapor phase in the presence of
said catalyst composition.

13. The process of Claim 8 wherein the fluorine content of a
halogenated hydrocarbon compound is decreased by dehydrofluorinating
said halogenated hydrocarbon compound in the presence of said catalyst
composition.

14. The process of Claim 8 wherein the fluorine content of a
halogenated hydrocarbon compound is decreased by reacting said
halogenated hydrocarbon compound with hydrogen chloride in the vapor
phase in the presence of said catalyst composition.

15. A method for preparing the chromium-containing catalyst
composition of Claim 1, comprising:

(a) co-precipitating a solid by adding ammonium hydroxide to
an aqueous solution of a soluble zinc salt and a soluble
trivalent chromium salt that contains at least three moles of
nitrate per mole of chromium in the solution and has a zinc
concentration of from about 5 mole % to about 25 mole %
of the total concentration of zinc and chromium in the
solution and where at least three moles of ammonium per
mole of chromium in the solution has been added to the
solution;

(b) collecting the co-precipitated solid formed in (a);

(c) drying the collected solid; and

(d) calcining the dried solid.

16. The process of Claim 15 wherein ZnCry,0O4 is formed during (d).
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