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25 There remains a need for catalysts that can be used for processes
such as the selective fluorination and chiorofluorination of saturated and
unsaturated hydrocarbons, hydrochiorocarbons, hydrochiorofiucrocarbons,
and chiorofiuorocarbons, the fiuorination of unsaturated fluorocarbons, the
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SUMMARY OF THE INVENTION
This invention provides a chromium-containing catalyst composition
comprising ZnCryQy4 (zinc chromite) and crystaliine c-chromium oxide
35  wherein the ZnCryQ4 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 whersin at least about




1 90 atom percent of the chromium present as chromium oxide in the
composition is present as ZnCr204 or crystalline a-chromium oxide. This
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This invention also provides a process for changing the fluorine
distribution (i.e., content and/or arrangement) in a halogenated hydrocarbon, or
incorporating fiuorine in a saturated or unsaturated hydrocarbon, in the presence
of a catalyst. The process is characterized by using as a catalyst at least one
composition selected from the group consisting of (i} the ZnCr,04 and crystaliine
a~-chromium oxide compositions of this invention and (i} the ZnCr,04 and
crystaliine a~chromium oxide compositions of this invention which have been
treated with a fluorinating agent.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 represents an energy dispersive spectroscopy spectrum of the
zinc chromite phase present in a zinc/chromium oxide compaosition nominally
containing.20 atom % zinc.
Figure 2 represents an energy dispersive spectroscopy spectrum of the
a~Cr.03 phase present in the same zinc/chromium oxide composition nominatly
containing 20 atom % zinc




Figure 2 represents an energy dispersive spectroscopy spectrum of the
a-Cr203 phase present in the same zinc/chromium oxide composition
nominally containing 20 atom % zinc 2 DETAILED DESCRIPTION The
compositions of this inventign are zinc- and chromium- containing oxides
comprising ZnCr204 and cHEEMEER DEIERIBTENe wherein the
ZnCr204 conf&l&scbetmmmoab@mtme mmc&ntmeemzmd BTAZNWMOILM-
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COmMposiIil e composItions eac tic composition
comprising ZnCr204 and crystalline a- chromium oxide. 5 The
compositions of this invention may be prepared by the method described
above using co-precipitation followed by calcination. Such methods
include, but are not limited to, precipitation from aqueous solutions
containing chromium and zinc salts in the desired molar ratio. In a typical
co-precipitation technique, an aqueous solution of zinc 10 and
chromium(lll) salts is prepared. The relative concentrations of the zinc
and chromium(lll) salts in the aqueous solution is dictated by the bulk
atom percent zinc relative to chromium desired in the final catalyst. The
concentration of zinc is from about 5 mole % to about 25 mole % of the
total concentration of zinc and chromium in the solution. The 15
concentration of chromium(lll) in the aqueous solution is typically in the
range of 0.3 to 3 moles per liter with 0.75-1.5 moles per liter being a
preferred concentration. While different chromium(lll) salts might be
employed, chromium(lll) nitrate or its hydrated forms such as
ICr(N03)3(H20)g1, are the most preferred chromium(lll) salts for 20
preparation of said aqueous solution. While different zinc salts might be
employed for preparation of said aqueous solutions, preferred zinc salts
for preparation of catalysts for the process of this invention include zinc(ll)
nitrate and its hydrated forms such as [Zn(N03)2(H20)61 25 The
agueous solution of the chromium(lll) and zinc salts may then be
evaporated either under vacuum or at elevated temperature to give a
solid which is then calcined. It is preferred to treat the aqueous solution of
the chromium(lll) and
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zinc salts with a base such as ammonium hydroxide (aqueous ammonia)
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The aqueous solution of the chromium(ill) and zinc salts may then
be evaporated either under vacuum or at elevated temperature o give a
solid which is then calcined.

It is preferred fo treat the agueous solution of the chromiumdlIl) and
zinc salts with a base such as ammonium hydroxide (agueous ammonia)
to precipitate the zinc and chromium as the hydroxides. Bases containing
alkali metals such as sodium or potassium hydroxide or the carbonates

“may be used but are not preferred. The addition of ammonium hydroxide
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

hydroxide mixture is typically carried out at a temperature of about 15°C to
3



Of note are compositions comprising ZnCr204 and crystalline a-
chromium oxide wherein the ZnCr204 is formed during the calcination
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Inven on which comprise ZnCr204 (zinc chromite) and crys
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carried out in the presence of oxygen, most preferably in the presence of
air.

Of note are compositions comptising ZnCryQ4 and crystalline -
chromium oxide wherein the ZnCryQy4 is formed during the calcination
step.

Of note are chromium-containing catalyst compositions of this
invention which comprise ZnCry04 (zinc chromite) and crystalline o-
chromium oxide wherein the ZnCry04 contains between about 20 atom
percent and about 50 atom percent of the chromium in the composition.
Also of note are chromium-containing catalyst compositions of this
invention which comprise ZnCryOy4 (zinc chromite) and crystalline o-
chromium oxide wherein the ZnCr,04 contains at ieast about 90 atom
percent of the zinc in the composition. Also of note are chromium-

containing catalyst compositions of this invention comprising zinc chromite
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25 g correlate with the presence of certain elements. Calibration experiments
have shown that the reiative heights of the Ka peaks for the metals in
mixed zinc and chromium oxide compositions reflect the mole ratio of zinc
and chromium in the compositions. Thus, the EDS specira are valid on a
guantitative basis for elements whose atomic masses are fairly similar.

30  These resulis are also consistent with wide-angle X-ray diffraction analysis
experiments of the various samples, which indicated that each sample
consisted of two phases: a pure a-CryO3 and a ZnCroCy spinel phase.
There are no significant changes in the cell volume of the CrpO3 phase in
the Cr/Zn samples compared to zinc-free chromium oxide. This indicates

35  that there is no detectable substitution of Zn in the CrpO5 lattice. The
weight percent of the ZnCr,O4 phase increases with increasing zine
concentration. ‘
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25 whisteueremesitenmeodisdidiohiniarifkogeibans hdis caeimatoamb cand
is be accomplished, for example, by placing the catalyst in a suitable
container which can be the reacior fc be used fo periorm the process of
the instant invention, and thereafter, passing HF over the dried, salcined
catalyst so as to partially saturate the catalyst with HF. This is conveniently
30 carried out by passing HF over the catalyst for a period of {ime, for
example, about 0.1 to about 10 hours at a temperature of, for example,
about 200°C to about 450°C. Nevertheless, this pretreatment is not
essential. '
As noted above catalysts provided in accordance with this invention
35  may be used for changing the fluorine distribution and/or content of
haiogenated 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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changed by disproportionating said halogenated hydrocarbon compound
in the vapor phase in the presence of said catalyst composition. Also of
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Typical of saturated halogenated hydrocarbons suitable for
fluorination, chiorofiuorination, isomerization, disproportionation,
dehydrofluorination and chiorodefiuorination processes are those which
have the formula C,HBryClFg, wherein n is an integer from 110 6, a is

35  aninfeger from 0 to 12, b is an integer from 0 to 4, ¢ is an integer from O 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
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20 integer from 1 to 6 and r is. 2q + 2. Typical of unsaturated
hydrocarbons suitable for fluorination and chlorofluorination are those
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C3pifetdbiy, carried out from about 175°C to 400°C and more preferably

from about 200°C to about 350°C. For unsaturated compounds the
fluorination is preferably carried out from about 150°C to 350°C and more
preferably from about 175°C to about 300°C. The reactions are typically

30  conducted at atmospheric and superatmospheric pressures. For reasons
of convenience in downstream separations processes (e.g., distillation),
pressures of up o about 30 atmospheres may be employed.

The contact fime in the reactor is typically from about 1 to about
120 seconds and preferably from about 5 fo about 80 seconds.

35 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 1o be replaced by F in addition fo one mole of HF to
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C3H2CI3F3, C3H2C12F4, C3H2CIF5, C3H3CI5, C3H3CI4F,
C3H3C13F2, C3H3C12F3, C3H3CIF4, C3H4Cl4, C4C14C14, C4C14Cl6,
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CH3CHCIF and CH3CHF 5, the conversion of CHaCCl3 to a mixture of
CH3CClgF, CH3CCIF,, and CHCF3, the conversion of CHoCICF, to
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CF3€)HQCF3 or a mixiure of CF3CHQCC|F2 and CF30H20F3, the
conversion of CClzCHyCHCI, to a mixture of CF3CHoCHF,
35 CF3CH=CHCI, and CF3CH=CHF, the conversion of CF3CCI,CCIF, to a
mixture of CF3CCI,CF3, and CFRCCIFCF3, the conversion of CFaCCIL,CFg
to CF3CCIFCF3, and the conversion of a mixiure comprising
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-conversion of CF2=CH2 to CH3CF3, the conversion of CCI2=CCICF3 to a
mixture of CF3CCI=CF2 and CF3CHCICF3, the conversion of
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ctions as
Ml L B g o
hyd%%n%@%pwbﬁ@n SpebificieiRdnprisnithaeiaiast from the group
consisting of F and Cl. Preferred halopropenes of the formula
CX,CCI=CCiX include 1,2,2-trichioro-3,3,3-trifluoro-1-propene (i.e.,
CCl=CCICF3 or CFC-1213xa) and hexachloropropene (i.e.,
CCly=CCICCl3). The CFC-1215xc/HCFC-226da mixture is produced by
30  reacting the above unsaturated compound(s) with HF in the vapor phase
in the presence of the catalysts of this invention at temperatures from
about 240°C {o about 400°C, preferably about 250°C to about 350°C,
The amount of HF fed {o the reacior should be at least a
stoichiometric amount based on the number of Cl substituenis in the
35  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



15 saturated halogenated hydrocarbon compounds and mixtures of
unsaturated hydrocarbons and unsaturated halogenated hydrocarbon
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Where chiorine (Cly) is present as in chlorofluorinations, the amount
of chlorine fed to the reactor is based on whether the halogenated
hydrocarbon compounds fed to the reactor is unsaturated and the number

30  of hydrogens in CyHaBrpCleFg, Cyhly, CoHeBrClgFy, and CiH; that are o
be replaced by chlorine and fiuorine. One mole of Cly is required fo
saturate a carbon-carbon double bond and a mole of Cly is required for
each hydrogen to be replaced by chiorine or fluorine. A slight excess of
chlorine over the stoichiometric amount may be necessary for practical

35 reasons, but large excesses of chiorine will result in complete
chiorofluorination of the products. The ratio of Cly to halogenated carbon
compound is typically from about 1:1 to about 10:1.
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conversion of CCI3CH2CH2CI to a mixture of CF3CCI2CHF2, 15
CF3CCIFCHF2, CF3CCIFCCIF2, and CF3CCI2CF3, and the conversion
3CH2CHCI2 to a mixture of CF3CCI2CHF2, CF3CCIECHFE2
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from the group F and Cl. Preferred halopropenes of the formuia
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35  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



of the formula CX3CCI=CX2, wherein each X is independently selected
from the group F and ClI. Preferred halopropenes of the formula
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an@é?lm%}@%b ﬁ?%ﬂ%t‘é%oéﬁﬁccﬁ-ﬁ Bamang YrE-2065m is7aretuced
PCBHiU826104(B4 446 v chaledratat e mresmum ds weithi Qr-czed kb ddheents
in V‘(FHEBrt%ﬁaégéqmﬁéjbﬁ%@éﬁ&@o@%l@eﬁ?&%ﬁl@tgﬂtﬁ?é?m@{%ﬂﬁomIOOU”d
is change rrangin r n stituents in, the
mol&Cute er(%t%éégeﬁo% a %getgr?gg?n?anﬁlgcd %r%fg;‘jrgde arrgﬁf eari%%%tt)zw% %to

malﬁ%rﬁﬂg the 5 same number of the H, Br, Cl, and F substituents,
respectlveﬂiuﬁmsirﬁmﬁbismfmareﬂhim&f&re?rinaﬁdsmﬁ@ﬁﬁhﬂﬁn 3ha to

h | %@Q@%I@’gég he @P@eﬁi%\ée@t&%wmédlwrﬁ }ﬂéﬁ&'ﬁuttlon 0‘; a
a r XC eas
one PR 2] b OISt S s, 478

starhﬁ@h?df&%PWﬁﬁ%t%é@f%’ﬁ@% TsreiRdrd %@%’Eﬁ’&éﬁ@@ﬁt also
25  corresponding international Application No. PCT/US2004/03444 7.

Mixtures of saturated hydrocarbon compounds and saturated
halogenated hydrocarbon compounds and mixtures of unsaturated
hydrocarbon compounds and unsaturated halogenated hydrocarbon
compounds as well as mixtures comprising both saturated and

30 unsaturated compounds may be chiorofluorinaied using the catalysts of
the present invention. Specific examples of mixtures of safurated and
unsaturated hydrocarbons and halogenated hydrocarbons that may be
used include a mixture of CCly=CCls and CCl,=CCICCly, a mixiure of

~ CHCI,CCl,CH,Cl and CClaCHCICH,CY, a mixture of CHCI,CH.CCl3 and

35  CCIaCHCICHSCH, a mixture of CHClL,CHCICCly, CClCHLCCly, and
CCl3CCI,CHLCl, a mixture of CHF,CH,yCF 3 and CHCI=CHCF3, and a
mixture of CHy=CH, and CHy=CHCHs.
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of another molecule of the halogenated hydrocarbon starting material so
as to result in the formation of one or more halogenated hydrocarbon

havmg a decreased fluorine content compared o}
vﬁg?‘g%ﬁg?e?d hydrocarbon starting material and one or more harllpc;ﬁags2 i

15 hydrocarbon compounds having an increased fluorine content
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ab@e(clzmt@ aijeastaoT Friihstivant thoaenistensde whiristypicanated

10 froryahaisice ﬁaw&&@@mm anqpEefenally ﬁ@%éﬁ?ﬂ@@%é‘t’i’cﬂ%t
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30, carr an inert gas suc

resence o
nutr%@ reRd iEgH?eFPiﬁ?%tfPBr?é eRSropRiRRA Rﬂ?F@é%ﬁ&&@‘iﬂ%@f %“
catpuridshe yingse desispgd dho e copecificonamptts dheapor

phmg@aﬁaeétzayarb@aﬁaﬁrﬁammtghnmém%ﬁ%m@%umm §enated
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18 t@@%”ﬁ@*ﬁé%@ém oﬁ%*ﬁﬁszgééﬂ %%%Ve%’é&?é}eﬁ%‘égﬁéﬁ%f@ Shod
of EHES BeReeIFEE Sediesr IR shnlRsdiaRieHab HPSORRSeRS Is referred
CFBOIPFinthe disprensitinftoF3CCIFCCIF2 to CF3CCI2CF3, and the
conversiom ehoth3cEthbddiradat 6%*;5?&5& Mé@«(@@@@té@?s%izaﬁon
PCJW&@Q%@&%%Q&P&&&EH‘F&HH{? %B? \éﬂHB

disproportignation reactions " which may. ecarrle tuswgg the catalysts

20 of this .nvwnﬁm%ﬁ&%ﬁ&@ffﬁ@%ﬁ@)@@%ﬁfﬁb@ﬁ@é@@rﬁ% O RPN of
COpraTirgtiog eittisyang itratTiRbe dngtine diniiibrdion of saturated

C%ﬁﬁ?&&@ﬂﬁéd&r@ui@@@%@ﬁ@l B antrHn?éahdafdtinaimipands
ro&eﬁé
2 1.2.9- t%iﬂu;g BRd T, hCH 2ce§|F§ %gaﬁ)@l? PEIRnSS b A Ritalyst

1,15PBR8 AREEHEPN CE3CHCIF or HCFC-124) to a mixture
25 The isomerization and disproportionation reactions are typically

conducted at temperatures of from about 150°C to 500°C, preferably from
about 200°C to about 400°C. The confact time in the reactor is typically
from about 1 to about 120 seconds and preferably from about 5 o about
60 seconds. The isomerization and disproportionation reactions may be
30~ carried out in the presence of an inert gas such as helium, 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
35  conversion of CCIF,CCIyF to CCI3CF3, the conversion of CCIF,CCIF, to
CF3CClyF, the conversion of CHF,CCIF; to CF3CHCIF, the conversion of
CHF,CHF5 to CF3CH5F, the conversion of CF,CCIFCCIF, to

CF3CCLCF3, and the conversion of CF3CHFCHF, fo CF3CH,CFa.
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comprising 2,2-dichloro-1,1,1-trifluoroethane (i.e., CHCI2CF3 or HCFC 10
123) and 1,1,1,2,2-pentafluoroethane (i.e., CF3CHF2 or HFC-125) in

vﬁgg&g’%‘ﬁémconverted starting materials. The mixture comprising mllcf/ a6
an a

FC-123 may be obtained in the vapor phase by contacztlng
mixture of HCFC-124a and HCFC-124 over the catalysts of this invention
optionally3pehifiqpessemde obbvditae pheeke disdrirpontiteagoupe s oiisisting
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20 secondsy.lBrug 'ﬁ&@siw@%m@g&mﬁfﬁﬁﬂm&égﬁ%m_
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corbpupiding Uitaisieblorstdrting-2fluneetiasddi.¢heCQleBixl b worthafan
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of froiiLEb EitHDDC- 18 4banti500E0 pradevublytonsteyais GOBE fovsndion

A5Qptidhsgantact Sidesicherie anlrinssBieRly famiRbeLb AbRYAg
15 300 pegonsis andareferabiv fiom ahour 1o Alguk Lefisecgns. The

deh IhatiQIt reactions ¢ta o be carried out in_the presence of
an FHEPIQRAUQRAHIAE SeMifie aRibROB tHirSRNAR T aAsk Ry BhE
of debselpséisveblytriroot 856 HaltgebeueddWdiodbrsed, tumpibend gibenay
prosél@r%@w}t:w%ﬂ@@ﬂm@aﬁamﬁn@%m?«wm%t%% ‘EF 1 to
15 B e A e e S TR S e PR
20 ex 4R 1BE®Fapor phase dehydrofluorination reactions which may be
carried oungkidgdtre ibigdhwsistion this esateridndecteabing dne drsivnof
CHgéiitdrd mf@ma@ﬂaféa%y@@wmm@mm@m@aaaan
o e S S
this invention. Halogenated hydrocarbon compounds suitable as starting
25  materials for the dehydrofiuorination processes of this invention include
those of the general formula CpHgFg, wherein n is an integer from 2 fo 6,
a is an infeger from 1 to 12, d is an integer from 1 f0 13, and the sum of a
and d is equal to 2n + 2.
The dehydrofluorination reactions are typically conducted at
30 temperatures of from about 200°C 1o about 500°C, preferably from about
300°C to about 450°C. The contact time in the reactor is typically from
about 1 to about 360 seconds and preferably from about 5 to about
120 seconds. The dehydrofiuorination reactions can also be carried out in
the presence of an inert gas such as helium, argon, or nitrogen to increase
35  the extent of dehydrofiuorination of the halogenated hydrocarbon
compound,
The product of dehydrofluorination reaction consists of HF and the

unsaturated fluorinated carbon compound resulting from loss of HF from
15



Of note is a catalytic process for producing fluoroethene (i.e., CH2=CHF
or vinyl fluoride) by the dehydrofluorination of a 1,1- difluoroethane (i.e.,

F r HFC-152a). A mixture comprising vinyl 10 flu %e
ur%o‘%@gﬁg?j HFC-152a may be obtained in the vapor phaszl; /&9904/034446

contacting HFC-1 52a over the catalysts of this invention optionally in the
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25 carbon diOXIde The dehydrofiuormatmn is preferably conducted at about
250°C to about 450°C, more preferably about 300°C fo about 400°C, If
used, the diluent gas may be present in a molar ratio of diluent to
haloethane of from about 1:1 to about 5:1. Preferred contact fimes are
from about 10 seconds to about 60 seconds.

30 included in this invention is a process for decreasing the fluorine
conhtent of a halogenated hydrocarbon compound by reacting said
halogenated hydrocarbon compound with hydrogen chloride (HCI) in the
vapor phase in the presence of a catalyst composition of this invention.
Such a process is referred to herein as a chlorodefluorination.

35  Chlorodefluorination is disclosed in U.S. Paient No. 5,345,017 and U.S.
Patent No, 5,763,698, which two patenis are hereby incorporated herein
by reference.
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integer from 0 to 12, c is an integer from 0 to 13, d is an integer from 1 to
13, and the sum of a, c and d is equal to 2n + 2. Unsaturated halogenated

“ﬁ%%&rgg&? compounds suitable for the chlorodefluorinatiowy 30%(;?%4%6

s invention include those of the general formula CpHeClg V%Eere np
is 10 an integer from 2 to 6, e is an integer from O to 10, g is an integer
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CA3dirs ureer2Ed IFanandroF 3C e M daco phletBidn, oha@FST CI2CF3
to alebdased OfyCERRIER Can(pbaRdEI AR HE! RRCER6PRagnth the
15 CQFACAIRCEH, e CRAMEERROL GRAGHEGES 0 @ mixure of

=CHCF3, and CCI2=CCICE3. 30 The reaction products obtained by
the proseS B LIRHRE R AT BRPLep EEony LRI GRAIPTSe
techﬂfqﬁé‘iﬁédsﬁéﬁ & withcesivirisatRiaginadnafeig beaiorisditedogenated
scrhpiogadesariatipureisdisitiagenoveniRiwiibeqiedicisalitaeswatiays
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20 eam%éﬁpﬁ%%%@#ﬁea %@%‘éf%}g%:ﬁ%%ﬁggim% ‘thel = ?f
asSBHS PSS B ENRHIRR SCaRPESHRISRIATNRE GaEieH out using
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typ BV e e P RES S S SR RFRVR ik SCoBper

25 alldyS 1 idsndlidy TG idkel basdtCétals GRd, hédpl TFniékel-chromium
CCIFo,CCIFg, and CF3CCIoF, the conversion of CF3CCLCF3 to a mixture
of CF3CCIL,CCIF,, CF3CCILCCIF, CF3CCICCl,, and CCIF,CCILCCly,
and the conversion of CF3CH,CF3 to a mixture of CCl,=CHCF3, and
CCly=CCICF,.

30 The reaction products obtained by the processes of this invention
can be separated by conventional techniques, such as with combinations
including, but not limited fo, scrubbing, decantation, or distillation. Some
of the products of the various embodiments of this invention may form one
or more azeofropes with each other or with HF.

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

and hydrogen chioride. Typical materials of construction, well-known to
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alloys, and copper-clad steel. 5 The processes of this invention can be
carried out readily using well known chemical engineering practices.

M%}f é% aI of the reaction products obtained through use,o é‘{@%m‘w‘m““

catalysts sclosed herein will have desired properties for dire
commercial use. For example, CH2F2 (HFC-32), CHF2CF3 (HFC-125),
CHhedrgarmtionagshdmrHre g5 Ssls Jit) parisda2E /S austenitic

(HRpE Ibtaverna SimBRig bl dhdye; 242Rhinbrepidationspsopper
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ishesls 15 blowing agents, and CHF2CF3

S (HFC-125)he PBTRISEEE D IiRCIBeIN antl ISRETHIRCRS ¢l 22Tegvell

fin&amhcat@nm@f %m&g@qﬁ]@a{@e@ther reaction products obtained
thr the use of this invention are used as chemical intermediates to

makeé use ro For example, CCI3CF3 (CFC-113a) can be used
o preparég efReahf eueerion BpClicn erebILRE h CRBRE
(Hretalgaty) discnand dectiomvibhione @wnaﬂyarmmmect
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e 2§FF ?@q@%t =%
Eaniniet s gl e e,

(C Fﬁﬁ@lﬁ@&ﬁbéﬁda@Eréétiﬁ%se(bﬁam‘wiﬁtﬁammywrrae fotiosliagts,
sp@lﬁgmiggqmmmsmm@?my@mg&m@@%fﬂyﬁwa@mmﬂ&pas
no r | e
e S N A M 25 o
€ At ERieTRS 149 X ERNEhRe)
HCFC 12%H§V@®¢EEWHI¢€@MIF@¢§BMZ%@E@%I.ﬂsh!%mventton

CFa@H%H %@mmlﬁaﬁ@@wm&ﬁam@ia&@%&@@ 286fa is
%Cl,? ﬁgé% =f !gecﬁggd Jtolérjeb%gé%%gﬁ@a which

ggﬁc OI fﬁggg?é%tgg&%@]&j%%% zgl Sehlorination.

PC$7@@’@OQ53@M@@§E&M%@%@HCICF3 (HCFC-226da)
can be used {o prepare CF3CH,CFy (HFC-236fa) by hydrodechlorination.

Also, CF3CCI=CF, (CFC-1215xc) and CE3CClILCCIF, (CFC-215aa) can

be used to prepare CF3CH,CHF» (HFC-245fa) by hydrogenation and

CF3CCIFCCIF, (CFC-216ba) can be used to prepare CF3CF=CF5 (HFP), .
The following specific embodiments are {o be construed as merely

illustrative, and do not constrain the remainder of the disclosure in any way
whatsoever,

EXAMPLES
LEGEND
CFC-113 is CCIF.CCI,F CFC-114 is CCIF.CCIF,
CFC-114a is CFsCCLF HCFC-124 is CF;CHCIF
HCFC-124a is CCIF.CHF» HFC-125 is CF;CHF»
CFC-133a is CFsCH:CI 226da is CF3CHCICF;
227ea is CF3CHFCF, 236fa is CF3CHLCF;
HCC-1110 is CCi=CCl CFC-1111is CCIF=CClL
HCC-1120 is CHCI=CCl, HCFC-1121 is CHCI=CCIF
1215xc is CF3CCI=CF, 1225zc is CF3CH=CF»
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Energy Dispersive Spectroscopy (EDS) and Transmission Electron
Microscopy (TEM) 5 In these studies, the crystallites were analyzed usmg
\Q(HQH ,p - 20 high-resolution transmission electron mlcroscop '
opera’teé ‘an accelerating voltage of 200 kV and conflgurePé:Wl]ﬁza?]M 034446
Oxford windowless EDS system with a Si(Li) elemental detector. In the
EDS analyses, electron-transparent thin sections of samples were used

to mlnlmlze 10 Sample thlcmé @tf@ﬁ&a%[@ﬁfasagl,lorescence Also, due

SAC U c on pages 121 to 167 in Introduction to Analytical
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25 G2ty d6PriepafatibriPREPARN TN AMPYEDRwpasatien bY J. J.
25?@%QmiU@@§t&WCa§@@|y@t )e‘r\&ﬂ'kﬂitegggi\@@% 979). Th
r
18 P‘%%gi?%%?p%%%%%ﬁ A RN
tre dWﬁWﬁ'nL of 7.4M aqueous ammonium hydroxide over the
kv Poraibotifitaetiph (KE&Based from 1.7 to pH 8.4. The slurry was
strred at mayt@m@efmméa&r@m@rﬁm&?swr&%@mogm oven

t Id t d OCf
s R s

20 exiRgBIR S preh é /%@dﬂ?@rwmff@% Z“ﬁ&‘@ﬁtél%ﬁ@mﬁﬁn
sol 8t bR+ M&MIC&(NBS)@[@(HBG)MG a0 umlnend 2345gds. The

ZnhDaredelieaa]dRs LY melghvws s rRaRRGdH 4Q0M Mt dripaigag 19
W%MQ(Q%%%@ &EW&&RQ%O%W% volume average crystallite sizes
were estimated using the Materials Data Jade software.
25 Catalvst Preparation
PREPARATION EXAMPLE 1
Preparation of 85%Chromium/5% Zinc Catalyst (450°C)
A solution of 380.14 g Cr(NO3)3[8(H20)] (0.950 mole) and 14.87 g
£Zn(NO3)o[6(H20)] (0.050 mole) was prepared in 1000 mL of deionized
30 water. The solution was treated with 450 mL of 7.4M aqueous ammonium
nhydroxide over the course of one hour; the pH increased from 1.7 o 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.
35 PREPARATION EXAMPLE 2
Preparation of 90% Chromium/10% Zinc Catalyst (800°C)
A solution of 360.13 g Cr(NO3)3[9(H,0)] (0.900 mole) and 28.75 g
ZN{NO3)o[6(H,0)] (0.100 mole) was prepared in 1000 mL of deionized
19




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

“8 Aﬁ;ﬂ)@,ﬂy ry was stirred at room temperature overnight an% l)en dried
G fiSu 46
? in t e presence of air. The dried solid was then calcme inair at

5 900C for 20 hours; the resulting solid weighed 75.42 g. X-ray powder
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had not bx%y%waeﬁ%mye[gﬂgf@{@@é’a#@‘i%dﬂa%e@%@}?@%ﬁeg%{ﬁm
domA S A CLel03 PIRFITA0 Bhrses Wep i aoetians and
angstroms, respec S ‘the S? B 9d EDS
md%&?éaCEHé-’ﬂFEé"éﬁ%‘E? cﬁ#&%ﬂ(ﬁﬁ%&r@@ﬁﬁé&@g veseRip I fabig
a CGitZ¥ratibhef2 was mo shymifidani dmi@qahaﬁ&amltamimgmofzhECr/Zn
10 PRWB'@%%K& MR- BodB fé@@éfﬂgﬁﬂ szé?\l’@ﬁ)&gé@&ﬂa@] é 185mp | )
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de.mwm@@%&anﬂ%%@mt iAtasoen zﬁwiaquéa;s
amesdinatad pahegdedovezitheizpofshoCos@ fmnn; ZhEp B jnEiessed/érom
1h78®§p£hg%$@ﬁb%ﬁw?fw&®‘g§ﬁﬂt%§ q\b@@@@@p?ratur_l(_ehovdermght ?”d
then drie e ir ried solid
1swas thendﬁé%(? : ? ?&%%Ygg *2};% %%gsr%ﬁﬁe%refslu [ ﬁj;soli")d We ciﬁecc’if
70, BR YIRS RIGSER AYRI8 1B £18a AR & GHHéd n%fbfc&@eﬁeg
thr@éarpmise'someanlmeummmmmndam Cr203 (eskolaite), and
ZnCr204 (zinc chromite) pREPWRIGIMSNENCHIRP4 was determined to be
3012.1%. Th b
Cr/Zn sample ?ﬁ%’gj&% gﬁggm@hgﬁ@gg%w Z%%%évga cmg%é §b3
20sample WhRHHRD BESHD cﬂapfé{ P gl 8BS 8P Mmrigbarsobiii .
Thignimtieasés tha? Zitlc titnaieheers pabstitatbth ihds thelCo? ©ddattiee,
ThevastimatecdsephRieNdarsala S kAL Sl 203 m%éugd%%ﬂ%%ﬁﬁn
oy j c%%%gogﬁ;gég%@%% PLAGIRRIOS [ReRRetiels GORVS P @ISIP
an cated t

€ presence o romium ox

§ﬁtamm@wcsﬂmatarmhe@aora%%eaw!aﬁﬁcmme@kﬁf@d
25 ph@gé éoiitainiag erenifcthe presence of air. The dried solid was then

calcined in air at 800°C for 20 hours; the resulfing solid weighed 70.08 g.
X-ray powder analysis of the sample indicated the presence of
three phases: the silicon internal standard, Cro04 {eskolaite), and
ZnCroQy (zinc chromite). The weight % ZnCry04 was determined to be
30 12.1%. There was no significant change in the csll volume of the Cr/Zn
sample (0.2894 nm3) in comparison with a 800°C-calcined CryQ3 sample
which had been precipitated in the absence of zinc (0.2895 nm3). This
indicates that zinc had nof been substituted into the Cry0; lattice. The
estimated coherent domain size of the CrpC4 and ZnCryO4 phases was
35 962 angstroms and 913 angstroms, respectively.
Analysis of the sample by TEM and EDS indicated the presence of
chromium oxide phases confaining zinc having a Cr/iZn ratio of 2 and a

chromium oxide phase containing no zinc.
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20 WO 2005/037431 PCT/US2004/034446 PREPARATION EXAMPLE 4
Preparation of 80%Chromium/20% Zinc Catalyst (900C) A solution of

R% Cr(N03)3[9(H20)] (0.800 mole) and 59.49 g
? 0gé{Jé(HZO)] (0.200 mole) was prepared in 1000 mL of SIEBIY &R 46

water. The solution was treated with 450 mL of 7.4M aqueous ammonium
hydroxide over the coursEREBARRIIRNHEMIRLE4sed from about 1.7

:ﬁ abgut pH 8. %@barakstwawa@%ma?aﬁhm%v/ﬁem%@é 0 @zﬂ@l ight and

en drie i n.j I solid was

then calc?rﬁ'ec?}lﬁgé%r] §fa§%§é%&%fteﬁgﬁ6§?) ﬁﬁg &Eﬁi ﬁ} él%osopqe ?Nel ed
75 894 LANBaalHaRN %QQH‘@%%M@@ Fiaaied ihd OhBBhal of

5thréi@lpha@@bzvatergI‘ﬁmanh@snalmﬁmmw@ésmwea MAncqueous
Zn@fﬁl@éﬁ@ﬂﬁ%@bf@ﬁiﬁ@b@@ﬁé@@b&% &%@%w&%&m&%@@é@ #6m

60. Qb/BuW%r? %) ﬁlcaﬁg‘t cga%\?w I%%%e Iume fthe C{/Zn 15

on 9

sam ) IN.comparis ine sample

whidfe Hﬁ%é&ﬂﬁ ge; E@%aﬁﬁ%ﬂe@aﬁs@h@m ﬂﬁbﬁmmmafrhfm
|ndﬁ3’&6§ﬂi@t\mﬂ:’ihad sricednsalstitb i thiorth2 ©yaes thtticesulting
10 estsprietsghaters. ggr@ain size of the Cr203 and ZnCr204 phases was

779 | fth
angsw(?% i SRR AR AW R e o
ﬁﬁ*ﬁn hﬁrﬁf"ﬁ@(}lﬁﬁe&r@ F'Zﬁ'}%?i'@ of 2 Rad esMqiRmnaRDxide
pha?s&@@taiamg Flooinite PIREPWEET I M EX ANPLES S Premairatibte bk

98@(?4@@%%&@% £inaifalal et RROMItEDAISabIteR @f b7

TSEge reparegrfﬁ%glogﬁb%%d%%lﬁgg ﬁﬁg}(é\l §3f%[%ﬁe'é|a§< %éa“s?a‘}‘? ¥
hotHHiRh PR R e BIRE 1 AR SRRk A B PRREaH R el B
theitdivairreinsliacag hed nahzeen Tuestbricainieto Wasrettedbitiom rében

tempairatie hsRneddaMinasdhenheld ad9 180 fosrisdiones
Thgw?“@%t{%@ W@.Salﬁ %?9 gr? tﬂ&-ﬁ& }%g)% g\,%g%l C/mln and then held at

350C for six ours e cont (%r was heat m 350C to 550C at

201 Cimin add! &%ﬁ@ dng sapeisr o hd R ERRNsIesed e igseres of
DekjRoTiuayimdtderPBssasannsinbifaizncdraljsg prépadodatio of 2 and a
PREH4MRi#TH ONde AL Sianiag pelletized (-12 to +20 mesh, (1.68 to

0.84 mm)); 29.86 g (20 MpRABARATION EXAMPLE 5
Preparation of 98.1% Chromium/1.9% Zinc Catalyst (550°C)

25 A solution of 516.46 g Cr{NQO3)s{9(H20)] (1.29 moles) and 7.31 g
Zn{NO3),[6(H20)] (0.0246 mole} was prepared in 500 mL of distilled water
in 1L beaker resting on a hot plate. The mixture was then transferred fo a
Pyrex™ container and the container placed in a fumace. The container
was heated from room temperaturé to 125°C at 10°C/min and then held at

30  125°C for 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 1o 550°C at 1°C/min and then held at 550°C for 24 hours.

EXAMPLE 1
CF3CHLCF; Dehydrofluorination

35 A sample of the catalyst prepared in PREPARATION EXAMPLE 5,
was pelletized (-12 to +20 mesh, (1.68 to 0.84 mmy)); 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 fiuidized sand bath. The catalyst was purged with
21




sieved, and placed in a 5/8" (1.58 cm) diameter InconelTM nickel alloy
reactor tube heated in a fluidized sand bath. The catalyst was purged with
V%& 2\{}\{}9 %,985/037431 PCT/US2004/034446 nitrogen at about 250C Erior

0 GSe, Ih addition, the catalyst, which had been previously BS&H V4034446
chlorofluorination reactions, was originally fluorinated using a 1:1 ratio of

HFrainogeitragabde02BIMIPD(RAC O3y MBtanlienctnetdiahst, Wifich had
catgiyst Wi@l%vi?éé&%vwﬁib%%ﬁﬂ%ﬁ Tg#ﬁ&%‘? \n(g%%gﬁn##mogen

fl te: 20 cc/min (3.3(10)"7 “HE f te’ 80 .
el VRt b T e AR Pl it Ohec
from/250) eartid etV Sevihal srialstivee thesr ireaigdniibge 4 W eatided

5to tHe ewattoiriyan](ditnogien fRiivaiéh 20catahiat (QUBLass “HiesY) 16F flow
se%fa%@t&mmtﬁ@i@f&ﬁ%é&%ﬁé‘?@é&%?"t@m%a%é“dﬁ?slvgra&uafuy

flgﬁré elow. Mole

analyses of the re t.at 300C and 400C are given b
% 0{%68%%2{%32%3 éﬂ@fa%&?ﬁ% S EH S5 RIB 36 2

15 Ritregsn waipiedie hmsastetingstivdnaky BHIBIE ;oataysmaract
CF8@#I61C53panddS 316 HomB AR 2 Hensofivennsiomabasc-MS

10 CPERAISLSTHRESEA LRS- At e eamile b HaliRLRIERled I
PREPARATION EXAMPLE 2 20 w%?g%q etized (-12 to +20 mesh, (1.68
e

to 0.84 mm)); 26.64 g (15 mL) and and placed in a 5/8" (1.58 cm)
diameter InconeBNNARI& alloy rea@d48iGube he4B8°E a fluidized sand

bath. The catalysivas3ptaged with 9iitBogen at apiit 250C prior to use. In
addition, the catgjiystiwhigh had begg previouslysgsed in

chlorofluorinatio z_z_%a%ﬁ_ jons, was originally 25 flugrinated following a
15procedure similap_rI to ¢ atéllﬁ EXAMP@I’:EL Nitroge??[']and a mixture

colfiPRIRjIdere iDdlsdad £3- 56 HisCs 286rt (26:596) HF B 1ammb EcHCIF,
(0.2%), and CFC-216aa (0.1 %) E&&\teLIEPtOo the reactor with catalyst

e B T et
SOMS s eI S e KRS TP B Hbo O g LE 2
20 pelWis eetieliadds 16 saibeh amsBo 6Co800® Mone 2R84 9. £16 1) and
sieved and placed in a 5/8" (1,58 om) diameter Inconel™ nickel alioy
reactor tube heated in a fluidized sand bath. The catalyst was purged with
nitrogen at about 250°C prior to use. In addition, the catalyst, which had
been previously used in chlorofiuorination reactions, was originally
25 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.
30 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
35 HFC-236fa 247 15.3
HFC-1225z¢ 1.5 11.3

CFC-1215xc 0.2 17.0
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35 HFC-236fa 24.7 15.3 HFC-1225z¢ 1.5 11.3 CFC-1215xc 0.2 17.0 22
WO 2005/037431 PCT/US2004/034446 Minor products included
B3H3F3, C3H2F4, CF3CF=CHF, CF3CHCICF3,
“%%g(gg%nd C3C62F4. EXAMPLE 3 Disproportionation 0@1%504,034446

CF3CHCIF/CCIF2CHF2 Mixture 5 Nitrogen and a mixture comprising
HGW@@IWSJ}'M&JGM))HM C2H:f2, Larble, /8 Fa@d-CHE-114 (0.4

WQ@mgshgmg@@@me the catalyst used in
EXAMPLE 2. The molar ratio of m tg he 1241124a mixture was 2:1
and the contact time was 30 s C-MS analyses of the

reactor efflu@fﬁ&f%@ﬁﬁﬂoﬂ‘d@c@ LGSR Gl Rediixgyre
5 CoNiogent300CMB0Cs HEaptiahg SCACH  RGEETL 2412iE %, HOFC-124

HORG Hide 89 GFOFG A4 maid DG L3O TARId:d:

HCG MG B A0, L ERGPC 000 42 CRCAZER 0
25 Bpdef{R4 em%m&%&&@qw@eﬂ%ﬁémm Eegsppdsy T
CSBBBVIS%@H@@Eﬁh@ﬁﬂ@i@ﬁﬁﬂ@ﬁ:ﬂ@ﬂ@@lﬁsm(@a@lQIVEBZB

10 WQ@Ra8R5/037431 PCT/US2004/034446 CLAIMS What is claimed is: 1. A
chromium-containing catalyst Compf?/ﬁﬂéo% comprising: ZnCr204; and

Component 300°C 400°C
HFC-125 1.5 21.4
HCFC-124 2.1 3.7
15 HCFC-124a 94.9 61.9
CEC-133a - 2.1
CHCLFzisomers 0.7 3.3
HCC-1110 - 0.5
HCC-1120 - 1.4
20 CFC-1111 0.03 2.2
CoClFs isomers 0.086 1.7
HCFC-1121 0.02 0.7
CFC-114a - 2.1
CFC-114 0.4 0.4
25 CFC-113 - 0.3

Minor products inciuded CF3CHRCF3;, CF3CHLCl, C3HFs, CF3CHCICES,
CoHCIFy, CaCloF 4, CoCIFs and CoChFa.
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5 crystalline a-chromium oxide; wherein the ZnCr204 contains between
about 10 atom percent and 67 atom percent of the chromium in the
weompoasitien and at least about 70 atom percent of the zinc mrihes 20041034446
- composition, and wherein at least about 90 atom percent of the chromium
present as chromium oxide in the %sition is present as ZnCr204
or crystalline a-chromium oxide. 2 omium-containing catalyst
co fAYERIG 1 wherein the ZnCr204 contains between about 20
atom percent/otirahtut-Sortinngeraenisidbmshsamiuoniiging:
composition. 3,& thré;{alum containing catalyst composition of Claim 1
515 wherein the Zn |l[ 04 cop_falns at Iea§t about 90 atom percent of the
zincin the corW 6% fb%%r R T SHilE - -containing catalyst composition
of Claim | w%ﬁ%@rm&nﬁmlm@mmmmw atrpreant

as zimt 6Chatmitpdsopreséthasionsialing thehsompasitvideRa: feddre

h
A R L S e

chraRtnT o amG Eat SONHBPRTaRArEs B Araikimaxidsrithine
10corfipBsiasiien @mmr\mﬁ &futarhatihg afeing ortlgomium oxide.

chromiunmZcoritanthgosatatysioctafingitaiziyeCiaimpes 2 brmimine
fluakjnating aentds.ay afgﬁ%&wgm%@ﬂ Hyeyidsq & %%P(@Q*?Séﬁtfgﬁd about

cha&g the fluor%ne str| ution |na @ §enate carbon, or
mcorporatm%efruorln CURIPEY B SRITRARH Ry drocarbon, in the
presence 3f alé¥t @hﬁ?a%@&@@@"@;ﬁ&i@wj ggrapesitipidtiensione

15comprasitiortsediedCrarnrtargrotip asnsisting 038 ip#resnt of the zinc in
chr%iemyggg{ng catalyst compositions of Claim 1 and (ii)

composiiin of AL WOR & NN A e oEr AU R GElT Gl &
wheYeRTeRedBBind esntdte @féhmrtr@mawwwmw@ﬁmmpm or
an chsatitatednoicasopsBficempounehiainergased by reacting said
2000mp0un%W'W%RQﬁ%%U%%Iﬁ%&%YQQQ{ n@Séméﬂ%PEﬁ%ﬁﬂclevﬂ{m
said cata%sgcom |t|o § ?69 % %es N 8 wherein t e fluorlne
conten ﬁaefo RydrocaPbSrte éﬂﬁwﬁ SRR EXIYS
compoundis @@WWM&M%W%M@Q@WQFW@%QM by
reattijrsaid cimpountbuditio [sfaidiG H2vittithefirppaphasrdatthe
presence of saickCaAH SQRRASIHAUY catalyst compesition of Claim 8
25 wherein the fluorinating agent is anhydrous hydrogen fiuoride.
€ A process for changing the fluorine distribution in 2 halogenated
hydrocarbon, or incorporating fluorine in a saturated or unsaturated
hydrocarbon, in the presence of a catalyst characterized by: using as a
catalyst at least one composition selected from the group consisting of
30 (i) the chromium-containing catalyst compositions of Claim 1 and
(ii) chromium-containing catalyst compaositions prepared by treatment of g
compesition of Claim 1 with a fluorinating agent.
9. The process of Claim 8 wherein the fluorine coniant of a
halogenated hydrocarbon compound or an unsaturated hydrocarbon
35  compound is increased by reacting said compound with hydrogen fluoride
in the vapor phase in the presence of said catalyst compaosition.
10. The process of Claim 8 wherein the fluorine content of a

halogenated hydrocarbon compound or a hydrocarbon compound is
24



11. The process of Claim 8 wherein the fluorine distribution in a

halogenated hydrocarbon compound is changed by isomerizing said 5
walogenatsd hydrocarbon compound in the presence of saidcatalysba/nz4446

composition 12. The process of Claim 8 wherein the fluorine distribution

in a halo enate roca on compound |s

disproport oénlgﬁr%as P ﬁa\%ﬁgﬁ'ﬁ%q@ %@%&Jﬁa HPRRE RERRE
phadddh piRssRasepiceaist Cf@%ﬁiﬁ@é‘f@l%lﬁémmposnlon 13. The process of
Claim 8 wher&inetheotiassine Caiteataiareinipgemaiedthyidiasatioann o

Comawé@ﬁ a?@@ﬁﬂ%%hwaeﬂa%'eﬁ% =20 E?Jf?%?ﬁﬁt& aid

arbo und in the catalyst_compadsition. 15

AR S ?erﬁféf%%.ﬂeem B a0 REiShated
hyd?%’?f@%ﬂoébmpound is decreased by reacting said halogenated

hydrocartidn G‘(bmpmmg\mhﬂiydn@whl@i‘mﬂﬁ%Iﬂd@@xﬂ@frtiﬂh&ﬁetméhe

preﬁ%@%@é@@%%@&%@ §Hlﬂﬂi 9553 gtﬂéfw SRHIBEHNS, said

chrg ium-c a‘gg%‘% Ealgst 2 os tion of C comprlsmg (a
Co-preipitat é Y ARG AR Shitm YRRTOR ?oma 2GlRSse of
SOI%&Q%@%I%T@%W@%R and a soluble trivalent chromium salt that
contains ti.leFsttbreessotd Cidimif atagpetrmerabeie srinmrndhe

SOl b aare OBRAIAIOR ALEAIDARAL anole i yAbaM

25 mo al onc tratlon of zinc.and chromium’in the  so
il et et e P U R
the SBRRHIRES been added to the solution; 30 (b) collecting the
15co-precipitatedieolicoiorsaer Ti4m); S(a)hargingteciootipeted selid pand (d)

cal%iagéh@géié'%?cﬁekgr% JheRessss L&l d pvhelgnANG§204 is

forrﬂ %ggxrzla é@ydmcarbon compound with hydrogen chioride in the vapor

phase in the presence of said caialyst composition.
15. A method for preparing the chromium-containing catalyst

20 composition of Claim 1, comprising:

(a) co-precipitating a solid by adding ammonium hydroxide to
an agueous 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

‘25 concentraiion 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 besn added to the
solufion;
30 (b) coliecting the co-precipitated solid formed in (a);

(c) drying the collected solid; and

{dy calcining the dried solid.
18, The process of Claim 15 wherein ZnCry0y4 is formed during (d).
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