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may be collected and, if desired, washed with
dei oni zed water. Preferably the precipitated zinc and
chrom um hydroxi de m xture is not washed prior to the

‘qbﬂﬂg&ﬁjzep 15 After the water has been feﬁgﬁgzoﬁb&mu

the zinc and chrom um hydroxi de m xture, nitrate
salts are then deconposed by heating the solid from
abwadc%iﬁfﬁd ixdire s typaky stTlieeE foegpitd 20 powrs| iThei s t hen

83%@4 SrBAfh A28 ol aRRIs A 000!

Furztn 4?\'?@)%%‘!’?18#%‘??“ the zinc and chroni um
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| o m
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bt ; oDl el ScipTHicy AR a8 KRR ige mifure
cateayke eoliestedansh fidegirad wash%mth @lemﬂeénr(atee Greferably

h a'tﬁ%ﬂ@t@@tpﬁdte@%’ kPand SR RydrdXige etkiuye fshict washed prior

opl hatin ent is HF though other materials may be
g‘@u‘%ﬁ %t%%h‘ur tetrafluoride, carbonyl fluoride,

15and f | ubfterithesvntenhasdeasdamouediFory bR zing and chromium
t 1 ingBloRidel hixire Nk hhte salistdit Midtidédongpovedtbyarating the

R B e Bl

35 chlsinedadigmperatutes pbirora ahaw 400°Gyio ghaut HPOPGepreferably
catfﬁt,lny%omqg@o@% bedlt@oogeent ai ner whi ch can be the
t t t
o e oo B SR B e,
dr ﬁ@dhlsoa\lmzntlnaas proaidatljrsY. §oPatent ApplisatiomPOB 133631 at e
O B D oy ool e
%ﬁ?ﬁmﬁ T4 1 ol e Ap R b ST ehfpdtRsP | "
exd’mphmhoaMtP@UUStZaﬂﬂmuL_,lD h at a tenperature of,
25f or ex afrﬁé RalchRAYinc aﬂ%té/a-c%bﬁﬁmnﬂéﬁ@e cbﬁmeﬂm 6f3he

t hi t t ti
S PFeBnEMVEROGT By b aPesse e Natio S AR SR o RFTeS for
5 csejropackingseactorpr it siayglso be nsedinl parelesfea- chr omi um

OX' dgsf’“t? %|ﬁ§ A éélblﬁ&?cémﬁ@.lﬁb?ﬂ vy bérp?@lrﬁﬁféﬁ vﬂfh ai d

o TRaTatig Sper Bon R S ag cauRls 1 oh&ioidh etuoRhg BohiGhe
303, &7 BalR§Enated chdsnscompoardsiiypically thie fluerineéing sgent iTHE

ampbdl} hQStRé:' Méteriaf rﬁé* MEub&y SR dCditur HtrmOoAdE, CaHRAG

2|nC|nt Ions IS erably from about
f“ﬁf‘%%fﬁmﬁﬂg@g Cﬂ?%cﬂmp%’"g?lg”&kaﬁor e preferably

f r drichidrofinordmetiamey/dicblosddtiftuordriethane; dhloraiiflnorcmethane,

Cowm&; ShefanbGH €4 Q.tﬁcrﬁbr%fnﬂne#de%ﬁes TP BRAAGEH! odn

352u ?a{g:fqpﬁ'\%{ng;é gr?@(amp%péygbcmg tﬁe catalyst In 8 rSl%pabYé the

container which can be the reactor to be used to perform the process in
the instant invention, and thereafter, passing HF over the dried, calcined

catalyst so as to partially saturate the catalyst with HF. This is conveniently
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according to U. S. Patent No. 5, 036,036. Pretreatnent
with a fluorinating 15 agent can be carried out as
i ndi cat ed above for the cal cined zinc

‘985&%5,242&1 chrom um oxi de conpositions. CompeyRds,ihaly

are produced in the chlorofluorination process 1n
step (a) include the hal opropanes CF3CCl 2CF3 :

. ( Cregrristioait by Padsing HICSJer €id ExtalySifor 2 pERAd of @he, for

B B il ot %ﬁz?%a‘? o b ECahy,

pr @&0ce do AboysP°C NYeveribelege, thispgelpatorst @mntegspma
and CF3©TRéEFo%t : rt]a(l ddifable fdRliRPEMORRGorRHoNSbLREP 6 ; h
S a ave
v%ﬁb%%gpa%wﬁ%8&%&%’!@%‘3‘%&%'?f%fﬁg%ﬂé‘%ﬂﬁn Lhan
25 cgrpogitiens obiainedhy-trepgpant of saitteonmrasitions comppising a
( CEﬁroﬂ%aé)and@FWbCFBmi Ecpz G Cﬁﬂcﬁl@h}m &@gllrtfglbtaﬁnt '
v 54878 0see A remls eSS SARTS, it PORUT ) zine
- HFyelafiveoto thia dotst ¢ff qhermmmand Zineinthase rompositiensiia st ep
10( a)p.—efafsmrg ﬁ‘&h%lohvo 4 itGHh aA; ﬁﬁabéﬂi 2BrAdmht%handow ek ! | ng

MR g it Zolant Wb ik S alaR bl o u2°

CF3Cmippsitiens whetkin Aaincialide isrsupported oo swppti nenpssmg
Itggcﬁgfrghﬂﬁﬁfoxﬂéhlpﬁgr&éﬂw G &;bho@aﬁmr uhidg)ﬁde .
oL, PASEIG, 3iostorpd rs#a‘e@?y%@ﬁ%er%ﬁng
15Th agbngd:m'r begGarjed buhas indicpledeatioverienthb ealciedained t o
st %Hrdrﬁlelaicﬂrd?ﬁﬁn%ﬁ?&éjb&ﬁ sitifnst h' s invention, the
nder - f Luor 1 nat t d CFC- d.
CRG. 150N hat ar%ﬁrﬁaﬁé‘q@a tpS cHRRpies brotd in
( HE@;QMirm)uMUe GaREHpanes CRgECI DB Ca1 &aas ehdsed 8
V\D(Tq% ﬁ-_ég( IE@T M’:B%?OM 034447 ' .. in U S. Patent
i‘ca /511, 28 P filed
20157 500 elapEPae L OBHI IS B GHG o/ 8BIoG, L fuornetion

Ap rbiharcGF Ceﬂﬂ Gsa. andmmmmat mayl be produtest instdpo@i) inchide

U’I

of C‘F@ F@Q‘ITB !? ﬂF@e?{afrom 5 step
dt { HCI
A T i

t h st&po(lam whichtidve lower degrdes of fhuonhaht@ amiiitp]d'mcrgemam:ethan

géiam &%cb?})ﬁéb%ffga gfﬁt tlugg s
e A o e R Sl e ok
colOFyeGl=CRH{CHFCHE15%)2, and any CFC 10 217ba are
i PfioPts 49709 0BE860h BF <SP RAUFECHE) e b;?tibr:g HEY
- o et romﬂéwmﬁgne&? giepdal ais WHCAY toprated

30 botﬂbcrmneflowtm@mﬂgsbm;ioaem of ¢l efffuent (Whiehtyichllgtcemprise

r eweéFdHf:r gﬁﬁ g@:ﬁfr f@@bh@@{j gﬁ?&&géﬁﬁ%ﬂ?ﬁwbﬁ afd'the
coIUDFIﬁ"s W‘Wﬁ‘ﬁ%ﬂ grnpRientsfdoe etflugny@vhichypically comprise
C 0300 HsdsbraérsaCg0lF 2 Idomelrs, rgrelartunder-halopenated

SeRahPbhfts Yuch Bs CaClF, isomers and CF3CCI=CCly). The higher
35 boiling componenis may be returned to step (a).

In one embodiment of this invention, the under-fluorinated
components include CFC-215aa and CFC-215bb, which are converted to
CF3CH,CHF5 (HFC-245fa) and CF3CHFCHoF (HFC-245eb) as disclosed
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organi c-rich phase and an HF-rich phase. The HF-rich
phase nmay be distilled to recover HF which is then
recycled to step (a). The organic-rich phase may then

V{D@Z(gg,bj—,yﬁred to step (b). In another enbodi
this invention, the CFC 217ba recovered ZOBEEAIS%BMOSMM

over-fl uori nat ed by- product may be converted to
hexa0! soPaBhoRsilRatidiB0T51 4284 [GlcA320aS PR\ iled Getbeat 14,

8,472 f th
or Q0SB Gy ey oo PPN,
VVI FCTHY82eén _(H2)- in a second reaction zone. The
CF3CC| 2faFahottie Satbtfdich &I Hids vention, fiesreatdr Refluentfidrar

S HF.
57 oSty idlerefite 8?**%@%%0 %c;lﬁr“ﬁ'rfwf“%ﬁ%'%%ﬁéa W
CFthIBIES arg rrmoEsdomd® 199 df $hegeatime pndleithe highet apor
?P?%ﬁng @E@Psnémé Bre e @aTrom the bbttofPefthe coRlir. CPieed
' o Rt Beaverpd Bomishb Bk or the hAF S aROR EBNpTS ke
. of delivesediiosa sesanddistilation:column nlwhwhehﬂ: Help.cand #Hy C
101 ebareaaR reeo\re@éd: bt e t¥p ok sebohdaisliativh @bmhrsand

- rrdnpipRelF Ao RiAEle SBILGS RemheB RS Grg R EF AR CE s

-na@?&sc@lqulﬁy,sarewecm@rwéamwe@oﬂommmheadtstﬂiaﬂoa@ﬁlumrm ng
2 gmﬁghﬁ?d}m%&%&@d O HatbotiBinCdfthe s@c:fbrrigfdlétlliéhbmﬁolumn
C 7 Pt Sl to Sfnar st oph oS defpld Be itiBa to 2
15t i decanten codtrolied at a suitahde tempenatyreploypemitsepriadipn of an
;3& dn%lrld‘gse 5 aﬂﬂﬁﬂ?Hancﬂ 6@5?% gﬁ%/ﬂﬁr-]tﬁbfﬁp}ﬁse&héﬂ@é
b kiR bsaost AR Rheh gD reaiedn st oo Srdhrisrich
aI Ipbgse oy théashedelivetdd tﬁ%’t&) thickel alloy. 9 WO
2005/ 032174:& éﬁﬂ%%é?nvem&ﬂ e e#d@f?ﬁ%ﬂr@bb@ed

the net

20. 335 e Aot bapiiliat B e soRaratio HxpluBhRene
chl(BEP) apiipelpserhintl). Sgﬁ’amt Nos. 5/0068,472hod tbedf7e63. ur e of

the reaﬁ'lt B)rbf rmﬁro% DEFTE GP‘ aﬂoe@Fét’@QtiF@ﬁﬂF arebe
N b

bet ween nd is erably at
I e&QE‘ 38@3 'WS’&S “ﬂ%@?%‘{’ §eCqng F}%& 50 AN roE'é% to %/he
E¥-an@ Cha& Oif QClmemay bel facbtotthe reacdastdone at daast

SShWC%):%t?@g'ie:i}sagz@@trﬁéwﬁtﬁhiﬂbom 0.1 nole H2 per nole
CFC- 216

| f H2
Pighe SBhRAImenLELR (Hon AINS STRIRLEL CFaCE G 3
10 and [0F3, G- ERIFpeis dmﬂ&redain then@peanghasepaiong withchyidragesy

go i%ﬁ%r% i tc%cgfrﬁ%% u‘&ﬁo’éﬁ‘éhmn{ '?ﬁtﬁg?fﬁ oys, as
coﬁiﬁamheﬁgn L'f S ateny E% cthgils: %V%Jso?ft e disclopyie,
30andrénCopbidtad hareth bpteferealcé yAheaction esseli of thengt materials

Lnfo; SITR6LBY) oy LA B gt ey e
¢ h@lspRssogh Yyaen ﬁﬁf%rﬁgcwst § 2 %:‘!?é(ﬁ it @aneas & B5k iy
z orentafiny farmiing 99.9%dbp weiyht)i rdcket, andtorsalloy containing 0.2
Hy 45 88 892\ AWhigh) ALY S StahiR SidyYontaining 72-99.8% (by
35 weight) titanium. Of note is use of an emply (unpacked) reaction vessel
‘made of nickel or alloys of nickel such as those containing 40% to 80%
nickel, e.g., Inconel ™ 600 nickel alloy, Hastelloy™ C617 nickel alloy, or

Hastelloy™ C276 nickel alloy.
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use in this enbodi nent include catal ysts conprising at
| east one netal selected fromthe group consisting of
rhenium iron, ruthenium osmum 20 cobalt, rhodium

- WOhabhsk5RaN ckel pal | adi um and pl atinum Sgdus2004/034447
catalytic net aI conmponent is typically supported on a

carrier such as carbon or graphite or a netal oxide,
f 1 uor i n¥¥renh useidgor packihg, tmrmmaiatmétaheﬂmwenambe particles

Carcfr'f@rfneﬁ?éh%g?é SudPhepbitaldd tayer.rggowe SRBS ehips, Of
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08, Shet: BaWEH SRWRCL 25 The supported met al catal ysts
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ar ty, |46 fot j ¢t
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P i Rfathind h A HftuRngfiod AN SAREU-SEAT BL-RRIPLAGER or

PCHsedpthisembadiment includezgéalysis comprsng ableast e metal
HF Gedfifrdm @tﬁ@gﬁjupg:oasnsﬁﬁgeoﬂ rRERiemMAIrgR Sruttieniung,f eshsiae,

du

200 %obeh Bl BTG AR S BACRd Hihns bid Btayrc
@mmr@nus@m%waeuppgﬁ%ﬁ@ércafrlﬁréyca@w@r@acﬂﬁt
40 Yeapr @%uﬁétd‘odﬁﬂémhﬁﬁd%aét oXidRs, IpP ndtalfluorite was

S

m% (i figF RBR A S erpl OB E o %Angré%é? ﬁ%@ﬁ%&%@anes
andlurigumo fitaiunarvangdium chemiwby et apd lppthanym) v

25chl or i nFhe dupporidd et taBlysiEhRap b pripaeéd by d6wamtiofdt?)

t
hyﬂ%@%@&*‘?@&%""@g@ﬁﬁ%ﬁs'%?%rﬁbfﬁqﬂgﬂ?%%fnsﬁ%b%" for it
of selubjsegalinfitee catalyiic ortalr(sise pallpdivrogterjseer rhgdlamo ut
20 n“[ﬁslt Pdeddibes by 'Dakterfeld o.dp 95 ahaé@fé%jmm
ref
2 b e pr 88&&?5%"%&5%’6 46 ST xPl Foo Bl “8er
30nolcenegnirative lof theotaialyiic metal(s) op teesuppsrtTh iypinady infhe
us %gerbﬁdb%ut:b % bpiuesgm@t th@rbamm {0 tagdstgtsﬂzg Pzgwa?et : ggd
N b essBLARIE erERda s iR Eten donopafing
ad\hydroggnatinn gatalypt argdnl theorahge pf iromta@outs PR abeubf
HCl40b¢® fBr@fe'Fé’dl ﬁ%ﬂf:ébcﬁm 1P5 W rakout Emi@CH%hbamperatures
35Ior Wptfga}llwgsu tin greater coen%ers?oﬁc’ Bte 8Fé @1 Baa anX F&316ba with
fewer partially chlorinated intermediates such as C3HCIFg isomers. At
reaction zone temperatures in the range of 125°C o 300°C the primary

products of the hydrodechlorination process are HFC-236fa and HFC-
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20 hydrogen fluoride (HF) may be co-fed to the

~reaction zone containing a hydrogenation catal yst.

The amount of HF co-fed along with hydrogen to the

%@D% zone may be from about 0.2 nole HR 6l

of %gzi i soner to about 4 noles of HF per stﬂQo?uw
CFC- 216 isoner. Under these conditions it is possible
t 3uhavith the Bmcunt of I9FCI3BEH Ricteatniy & thet@mperature is
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prm@ctwumeswrrﬂmr%rs%rpéﬁﬁ@ ﬁhﬁﬁf&dayseyaﬁd tRSfhRafci

- B4 BRebY o Gl SRRLANGr sk SnlleRe) Vo fooa ot o

and reérbeuaasmpw_rméhydrm&m)mcbto tha geagtionzene coniginindhe

10 Sty ﬁwrogm’bh Q:Btaly%t‘% rdny abbat UAR%e 6iHs pedfole

15

20

25 t

30

ed h

eGSR s wﬁé%%'s% pf Hp br FIOIS Ot s

( Hh@lczrzwe@ﬂuommmne a@ferahly fiieimn abmuh%volwaf Horpenmalep
( F d%hl&bﬁé)(aﬁhbro aae% hb&R. 10518ks oamgtaaraanozebf
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'yp (%%E?d‘ae/ 037742 PCT/ US2004/ 034447
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I ngé E%Hc'rﬂgn ggue rﬁ tsg?%te%g.ﬁn?o}é pE %&EGf erbatie
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or i d
BrARTBUHF Coio6eR: ALTSTBPHRLITOR the FoaGRRIZ208 OEARRYI] o5
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wey M\n Pyl & I
n| gEE 3 e?l oygls 1308}‘ P EasedI al | o
gjust gmmlwlgp@| of Gs @tlo reaction zon

cd@ppem@jred steel. 20 The foll ovm ng specific

35

enbodi "fﬁ?%ﬁlu%h?fr%ﬁ O{P@ sﬁe?rtﬁf Fe‘é‘éﬁ’or?‘éo Bic& ludes HCI,

il ust ra const Ie—l
+ areRcied BYAIPQE CFaly iy (HFP), CFaCH,CF5 (HF -2 6fa),
CF3CHFpHF2 (HFC-236ea), and CF3CHFCF3 (HFC-227ea), as well as

any HF carried over from step (a) or step (b). In addition, small amounts

- of CF3CF20H2F (HFC-236¢h), CF3CCI=CF5 (CFC-1215xc), and partially
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what soever. EXAMPLES LEGEND 25 214ab is CF3CCl 2CCl 2F
215aa is CF3CCl 2CCl F2 215bb is CCl 2FCClI FCF3 216aa i s
CF3CCl 2CF3 216ba is CCl F2CCl FCF3 217ba i s CF3CCl FCF3

i s CF3CCI FCHF2 226da i s CF3CHCI CF3 2 i
v@%@%@ F2 227ea i s CF3CHFCF3 30 236ch is %@ﬁ?ﬁf‘”

236ea i s CF3CHFCHF2 236fa is CF3CH2CF3 2450b i s
CH&ﬁ]EﬂﬁEk&d by predudtsS suahHsHEHS éms lirsel feira COF

B e
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{oriGEpRerd el il 8" (55 1)
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PREfBEANeR Wsle@a?ed’urﬁ@q{séﬂ 'l@ﬁp[ﬂgm'g’ %ezbfb%eémof this

oltonor Siot B4 ool Br ot fotlati o Bironeh Aiphte

15 202868 hyddgen Zhlpﬂde,S"Bymcm a)atelials of ewstiuntiors Gvelitknown to

d' ﬁ{é AlPHadGH &% zn%@étams%‘l’@é?@ rlﬁ?ﬁﬁlcﬁfa@ﬁf &E%umemw e

d d at
i tybes e Pk high PR AR, Sk 55 Mo hiakSopays
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BYs2bhd Boprer i Gedi. 20 PREPARATI ON EXAMPLE 1

Prepar 2% Zinc chlqrid t ed rom

0 oxi gl ai\ ST a o B iarea 3 b el fErelf

anllufstrataneoand dd notweansiraindhé semaiddenofdhe 2isclosutg is anyway
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Cr203. The di | aced on a warm hot 25
' pI ate and the slurry al I-égémg%dry wi t h occasi onal

25

30

st LEGEND The resultl ng solid was then dried

OVQH‘éI:QQ pthe resultingsgkd dr @q: 60. 42
%%? pel letized 2(16aa o 8F¥§§I23E8ﬁ (1.68
216ba is CCIF200IFCF3 217ba is CF3CCIFCF3
226ba is CF3CCIFCHF» 226da is CF3CHCICF3
226ea is CF4CHFCCIF» 227ea is CF3CHFCF3
236¢b is CF3CF,CHoF 236ea is CF3CHFCHF5
236fa is CF3CH,CF3 245¢h is CH3CF,CF3
254eb is CHzCHFCF4 1213xa is CF3CCI=CCly
1215x¢ is CF3CCI=CFy 1225 is C4HF 5
1234 is CaHoF 4 HFP is CFo=CFCF3
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41.5 g (30 nL) was used in Exanple 10. PREPARATI ON
EXAMPLE 2 30 Preparation of 95%Chrom unf 5% Zi nc
Catal yst (450C) A solution of 380.14 ¢

W 4obia3yAp 9( H20)] (0. 950 nole) and 14.87 g RCT/US2004/034447
Zn(NG3) 2[ 6(H20)] (0.050 nole) was prepared in 1000 nL

of deionized water. The solution was treated with 450
nmL of 7.4M aqueous anDatalvdbPramachtioni de over the course

_?_Leogfu:]?;r  chifp ARATIUE PIREBARKTRIN ExAMPLEY ?rsmsgﬁt
and then dr Peparaiionpp@0YerLChaminmg qt@iyﬁtt(@%pésence of

ai r. Th& sdltielofs400 gicvﬁa {c,[em ]a(1ocb motk)iim 1009 mittof450C

o el ArELY T Safenl, =0

e cat

pe BB epiging thetpbl toz@%ﬁ# ?hrs ?é!sarrst wap stiredalrpoand
38té§'-)n;ﬂarétﬁfe Narnights Afﬁee@l?-laajuﬁti epH fo 8.5 RRBRMNABhaNhe
| o
caly lﬁ%tﬁ?%&?& Em&%g@a&%r?%%n& qu{qﬁ £920°C. The
Cr drigksaidovastben ceblngd@n ﬁt§|aé710%r¢d ﬁzaareﬁg igg solid weighed
10 ZpéMB)gﬂﬁ(e%@a; Vst ias il 1t MRSHIY 1R PsH, e{dtsego b%“?é)o
(e} | ated W
E@bg aﬁgdﬂl\éﬁﬁs %ﬁ%‘ﬂﬁ %ﬁ#&%ﬁﬁ;&o%eé I%?’ er t he course
of 1. 4 hour sCOMBARA WVEd? REEA
Thg flhur r sé wazr hidhbﬁ@f %% zm@ahwmmmwaw@stover ni ght
an Ll e n
it ed Spminfigde B od ffied, Bigr{Ha ?@%??8%%%&‘?‘?"9%
15 hoadded fotresoletionl afi28B5-0 Znglov(Ri1§AR saplgBdigsolved im0 mL. of
c aH@hBé%Fwé&@ﬁ WHEH Waé baﬁ{éteaxrdr@meaﬁuxf% With (sin-rﬁ@ 4l

o fies TRels R 207 s TRy The Btayal W3R nela BRI 420

95mh.o(maﬁmo5b/8¢2mm)) aad 2t i (3pgnbxwasau%aﬂ iptGampayative
38g pr(NGS)S[9(H20)] (O 950 nole) and 14.87 ¢
Zn(I\I035)2[6(H20)] ( - RS 1k qared in 1000 nL
of deionized wate —was—t reated with 450
M. of 7. 4teparationsf &%n?bm dnlondw&mmﬁéd op\hromitem osides e

of one Rgblitiod bE1 Ed)"g'Z?'R‘ﬂ @Wn‘fﬂﬁ(ﬂé@ In 305151. Bﬂ‘ﬂe?&lﬁedﬂf
niafeh SRR ag@yede?iﬁ”’o%a% s Sape iRty o
ai (0.35Mmoldy) o 1i2-20 IntethvRis O h ghe diskl wamelawqh oaarwaﬂn ketoC
25 fTﬁ{é ‘?:é)?rgfthgs]umryﬁloﬁéa b Wy Witts 8EdadionRl SHtARY. 7 Prd Resiliiting .
0. SolES theh ahed gligmnt of T i feSuiiEd Pﬂ"@%*ﬁé?%gﬁﬁ
ang. The eBalpRERspelletihie EXIA/RF2Gmesk,04 68 o A8 mngpand

gzg)?%@ﬁ@ﬁ%ﬁt iREY@Mpl?$PC) A sol gt4| gn of 392.15

Zn(NGB) 2[ 6( H20)] (%8 red in 1000 niL
30 of dei oni zeHrepacdtion of!Bﬁ%Cﬂdemtundﬁ"/o\/@BcCamsémW?h 450

nL of 7 fantiR. 87
Coﬂna\leoﬁf[gklﬁ%%md mole as pﬁéﬁ?ﬁ g?{io m[n dg%n&% %'

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
35 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.

—
g

20
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8.35. The slurry was stirred at roomtenperature
overnight and then dried at 120C in an oven in the
presence of air. The dried solid was then calcined in

‘%509%3794;0C for 21 hours; the resulting sol p&rh&sitSHhr
0O g. The catalyst was pelletized (-12 to +20

' mesh (1.68 to 0.84 mm) and 35 44.9 g (23 nL) was
usé’drermtdﬂ}amh pelletized 4- 1000 2Q0 MdxB/ P48 to 0.84 mm)) and

EXAMPLE 6 Prepar ation
of fﬁ%@% Solrlrsdd;ﬁsl;&s)éﬁﬁ;%ﬁe]gl on Chrom um oxide A
sol ution of 6.0 g PREPARATIONEXAMPLES 300 o

dei oni zed Vbpdratiowot 0% hrormiven/10% Zime Gadyst(B00PAE S

S0 53 4k Gt 4535 O 50TR 27123
an Jnﬂhﬁfés)siﬁurlz(})] £ r%mlq)dvafrgremr?ﬁ %&Q%%&&pleromzed
St iwatérn Q' he Batution wasttrgaded with 480 wiksof t74M aduedis ammonium

ov %ﬁrﬁr‘c& o@% %%%gu rstehcﬁ 1£ ﬁHurEjutﬂg pf@h%r%ag‘%%ﬁgﬁdké ?cz glzl 68

|1
erﬁ»iw)v arﬁa st":g St @%mzlemraeratw&sovegu@tr andethendried

108 al @ZGPREF? ﬂe@h@@ﬂ‘&i‘h ETWe rﬂ?idtmrrdWa@ﬂh@f cAlBinéd % air at

@9?&9?&@%%{9@%& @g‘&%cir géﬁ?ﬂ %Hfot%f&%st was

Zn qoﬁtbﬁsyzgg 6t R0 neesh? @54 ww) pndﬂari’e@r (3hmbpwasi

of ugedin Exfshlv@bandsin 1 L beaker resting on a hot
pl ate. The mxturep $ flgr_ dtoa15

PyrexTM cont al ner '
15f urnace. Th Brenaﬁatwnrﬁr%"/momwm/é% £ipg rﬁatairﬁh(900°0)

t enper angbRitibR ofl 28561 4y GAGOLL(150] (11950 hrle) add 14185¢

sseetiPo RN e i ”erpa“@arerﬁirb@@omis. g ﬁﬁ%ﬁ?"

Th watern (Taerselution wasdegater with 458 gd.od 7t 4M sg0epUs arpmohidng
an %y&ﬂaﬁﬂe RRkbehatlcobRiéffdpe hdbr he'pE che@eerﬂ:rﬁ At Aoy

Opng-bors YLy gt ﬁﬁrﬂagmagb*&mpﬁraéérg Xeplight: %ﬂﬁéb'é@%u
EXAmCEOen Rngyyan in therpreserseoatiairo he mngdfwm wes tharal yst
( 9@91@}1edffn 8P btbo®C Bf 28 RBurk2tr@ redulfnd SEIR)wiighdP D be

o B calfyshvad BPlezed Tada +Ap Fehac %i?—*z@%ﬁ%méﬂ"%me

solkbt3 o(f4mb) wasusestinditampieas0! and 8f 7. 4M aqueous

25anmoni um hydroxr depggwmgmpgg sone hour; the pH
I ncreased f

i J
was stirr edig gpa #8&&&%‘?’[}]&}‘@“ ?/g\nﬁ%gﬁi?ly%ﬁgoﬁ I@n
dried ah smlz:tjon phS%’aﬂ@geﬁr(N@g)thﬁ-lzﬂ)éﬁb&%nmﬂe)and 5.9%hg
30ZfNG 26 R %s%r@ﬁéreé! th mdo mL o?%fénfzea 22

h
CZrL"vr& “ﬁé& er W@Fq ° o i, 450 153 774l Bulqusl@fmogium
300. Szﬂdrm@m oaadthel:omrag c(fZES&rhel)r thapHisertased firembbé o gH

an@ 345 Tr&MithARa gf Mgoﬁéﬁh@k’-:aﬁd]thén dried
or | orof.l uo

Procedure

CraEHtzgn g oysh i S RyFsRIR LAl 1S drienapikbties den
c atalcipsd ivais ap9e0°Edfor 81 hobrsgthe resulting solid weighed 66.00 g. -

The catalyst was pelletized (-12 fo +20 mesh, {1.68 to 0.84 mm)) and
35 44.9 g (23 mL) was used in Example 7. ‘
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(1.58 cnm) dianeter Inconel TM ni ckel alloy reactor tube
heated in a fluidized sand bath. The tube was heated
from50C to 175Cin a flow of nitrogen (50 cc/mn;

wo R0skid)yrag B/ sec) over the course of about o MS1w0sdd
was 15 WO 2005/ 037742 PCT/ US2004/ 034447 then

admtted to the reactor at a flowrate of 50 cc/mn
(8.3(10) - 7n8/ sec) . PREPARATION EXAMPIL®Er s the nitrogen

fl sed j - . . and
the HE ; PIEETSIBRES 0% Perfiofls %@f%@g%@%@‘ﬁ%%%?
this A suliepsoffs£nGle (4 amolasd it S00 mbgf deippized water
21 Semitainedl B@erainm X Y@mni ?1@@5 Gishmaduiated witls 6880ed t 0
_ I )
o SRR Phistol Ba 20 M0y THR SRR g o B gy
| unifate aryl the sirrry( adlogeddy dnhithseeoasisngl Yigdng. f Thasvesulting
CRslitianay ﬁewaﬁeg edernighihid :frugc;ptﬁecremltiw@mrd wiéighed 65.02
g, | " -
copol Lyt Belionenz BB PR (B miiPang,
C1 37.69 @50l wascusetlgn Examiplec®y) di anet er Monel Tm ni ckel
i0 al l oy tube packed B_E_EPANMWE%NEMMPILEMS- The m xture
f t th the. .t
e was Hherdrdlith & Vo] £ BT e Znd (eS80
react i dngoluiioreof Tiitfug CaNQy)si8(Héh (29 prolasd and 761 dne
G D)0 G40 thblepliabiepaietiia oh0 L of distled water
| | V \/
Bl hepkeLiabing 8R ek ke TS AT R Aol VaoRlBd to .
15 of Pysex Bt eantainer anduibiplcestainer piceg it adioater Thacodaingf a
Fg\ﬁééih&ﬁg]@ @:6&16%;&14 r@bﬁh R ﬁﬁtﬁ@ﬁ%r ort2 f@a?‘g?c'CIMiﬁ(hhku ﬁ]en'ﬂfiﬂi:l at
or b Tefe bt § b 2Stiames waf Bsa B0 fim T8kl 4she'ar o
Pd1€improancethenrheld alo3505€ dor six howraal heacaritgiser was hegigdn
Lm@@@g?%cto gﬁ@g’gtoli"%?nadiﬁ! tﬁélil ﬁéIHtag ISBQ"(‘;‘ Eor%v\&ﬁfms. Mhe
20 ey was pelleBed A R + 87 el SBod LRt mas) = 8
be@Omiwas isedhindo@pddPor i nati on, the catal yst was
acti vated by treatpmpppaRhirfONEXResME@Rr at 400C for
two 25 h . Th d i
s}N?eam 019 urf%%%@ﬁ?'ﬁ? °g§ o‘ﬁ%&m %%@%%’a&%yst‘z(gg@’@ur s
f ol | ongfdsdytian ef320:12 g of CHNO3I[S(HIO] (6f80aMMeisDandccm)
25 2730.09 GIZMA0 SR RONTD. 200 richo i brobliocin 1000 ilset, | 1€
otz waleg, Thasstiid Wesdleathay 2B e i Gauddlh
v aroriopiaim nydroxide ower the cabrsetof ©6e hoQ; tkhpH ducremediign

v agiut Wersto Rt ﬁﬁ%;ﬁ!‘ e LRy ﬁ;&@&ﬂﬁé& at RoiPleMipdratut®s
of HF a .5 10N _ %0%5 C i amet er Monel 'I;,M.m kel
0 pYsBARRER S8 20 CRAMRYED I TesRIESSNERT AT (1
.30 of dricsisniid was thee caleimed rire dir ah@00°Edfot 22 hounsethegerniting

s o sk s e el
ot RALHhEY) 16 48 SRMbbyes sSeln tossmiey 538d47 o
_ EXAMPLES 1-11 and COMPARATIVE EXAMPLES 14
General Procedure for Chlorofiugrination of CF2CCi=CCl,
- 35 A weighed quantity of pelletized catalyst was placed in a 5/8"
(1.58 cm) diameter Inconel™ nickel alloy reactor tube heated in 2 fluidized
sand bath. The tube was heated from 50°C 1o 175°C in a flow of nitrogen

(50 ce/min; 8.3(10)"m3/sec) over the course of about one hour. HF was
15
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Mr OONV Mcoto NCO CO$v O Mh ONTr N .t

c!l'' O coMODOG6) ONr rr d) Wr NMt- tom fir.
f vihen admified\odthe regrter abadiow rade G50 §8.3(10) "mifses).

COAfE! 05 td 2 h@ﬁr@e@trdﬂeﬁﬁow M%écr&‘aéed\forzd\bégn (M3 g)
(8

1 0 4 o et sk o rohde) 1

4 flow @wasmaintgingdtfor abvut 1houn The motdarqbrﬁpentwé wdstthen

et +§ra&{|al¥ bR N a0 @err 3% S48, Aino PR i U

10

15

20

25

30

o 15 Somed ATIHS reARIPoIRCS 9" phir 2
o) (3B(1Q)7 ra¥/sex) Bijtraganciow. [GFG-1R18ka Wadlfdd Moy aputhp tda
vadéﬂzér rRaiftdhned é’t’%botuﬁ d\| Tﬂg %F f '(S{Q Qdﬁl% H Bn o
N Wr%ﬁ)IRPéJ whjh 't\%e appropnaﬁe olar ratxos o nd Cly in a 0.5 inch
(1.27 cm) diameter Monel™ nicket alioy tube packed with Monel™
turnings. The mixture of reactants then entered the reactor; the contact
time was 30 seconds unless otherwise indicated. All reactions were
conducted at a nominal pressure of one atmosphere. The results of CFC-
1213xa chlorofluorination over the several catalysts are shown in Table 1;
analytical data is given in units of GC area %.
_ EXAMPLES 12-18
Hydrodechlorination of a CF3CCl,CF3(49.7%)/CCIF,CCIFCF3(50.3%)
Mixture
The results of the hydrodechlorination of a mixture of CF3CCIl,CF3
and CF3CCIF,CCIF; over a commercial 1% Pd supported on fluorided
alumina catalyst are shown in 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 activated by treatment with 20 scem air at 400°C for two
hours. The catalyst was then reduced in a stream of 25 scem hydrogen at
150-200°C for 2.2 hours followed by treatment with a mixture of HF (80
scem) and nitrogen (20 scem) at 200-400°C for 3.5 hours. The catalyst
was then purged with nitrogen at 200C. The CFC-216aa/216ba mixture
was fed from a pump to a vaporizer maintained at about 65-70°C. The
CFC-216 vapor was combined with the appropriate molar ratios of HF in a
0.5 inch (1.27 cm) diameter Monel™ nickel alloy tube packed with
Monel™ turnings. The mixture of reactants then entered the reactor; the
contact time was 30 seconds unless otherwise indicated. All reactions
were conducted at a nominal pressure of one atmosphere.

c
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LLNN Ot7 O9NNN7= rrrrrrrr6m NNN
NNNNCi OO%$aa NO rr KONco VinCON F-
F-, Wz r rrrrrr . 19 W 2005/037742

POTBBOB2/ 034447 CLAIMS 1. A process for tPR@/US2004/034447
manuf acture of 1,1,1, 3,3, 3-hexafl uoropropane and at

| east one conpound selected fromthe group consisting
of 5 1,1,1, 2,3, 3-hexafl uor%%ne and

1,1, 1,2, 3,3, 3-hept af | uoropropane, conprising: (a)

reactingy H
For ul & DaUtER B le Har R8s L8 AR RoRprdpne
s ol @ BdeRstone CBPAVISL EPIRRRAd Fiom e SERURCRIFINg of ( o
Sor otldcie2,33-lexaflastopiopamerand $)1002 CERSGepERA3ompbpane,
CFS@@%%@Z wherei n said CF3CCl 2CF3 and
CF3 2 are produced in the presence of a
chl or of | uok@Indereingdift. Hlg.and atdeast rae hglorroreng of thehe
conposi ti on secbaniig CXECAECHE wiprein @ach Xss i!tdeplgndént(yi )
conposi tions
a- chrom um oxi é, #ﬁémé@n%oé%oéﬁgﬁ@%ﬁ %{'?as?!i o E%qur?g
10hal i de and a- chpPoRielsoRpriaBgLHBGelaEls a%ﬁﬁa@??ﬁ%éz:of
]g:) or (ii) whilmeihaui CROCLCEgBAd CH;CTIRCCIF, are
uorinating 6 r glrk
CF3CCl FCCl F2 3’3@ u‘_‘?,%'glp ?hr? F?%%‘;ﬁ‘%’g"f% ‘f']w @'ﬁ@&gﬁ?caw"s‘t
" optional |y in compriging aéleast ane spmpesitionyseleried irgm the

product g co m|3f | gFou cﬁ%&ﬁhﬁ oF @) estfipaditidreamimprieing ZnCryOy4
st B S o
product pr oducnpriging §) zingirali ~cheomiug axide ang i)
one conpound s@gr@hmdné &0( drf@ Whiek BavebesH tédteg with a
CHFZC_HFCFS an 0 5. F%% 2. The process of d ai m |
wherein the h B d Pgact ant is contacted with
Cl2 and HR(b)n reaging-GraS@lzGF s and GReCHIRSEES Prdugedim(a)
20wher ei n t he halitiHydRRyRes, 6 Pin the prosbreedf BIF| & Wit h
T Ponelr e SHodgh ¢ roolEgngoRg oF cH,CF bha RAEL "
one compound selected from the group consisting of
CHF,CHFCF3, and CF3CHFCF3; and
(¢) recovering from the product produced in (b), CF3CH,CF3
25 and at least one compound selected from the group
consisting of CHF,CHFCF3 and CF3CHFCF3.
2. The process of Claim 1 wherein the halopropene reactant is
contacted with Cl, and HF in a pre-reactor.
3. The process of Claim 1 wherein the halopropene reactant is
30 contacted with HF in a pre-reactor.
4. The process of Claim 1 wherein the reaction of (b} is conducted
in a reaction zone which is unpacked or packed with a nickel alioy af a
temperaiure of from about 350°C to about 600°C.
5. The process of Ciaim 1 wherein the reaction of (b) is conducted
35 in areaction zone containing a hydrogenation catalyst at a temperature of
from about 100°C to about 350°C. '
6. The process of Claim 1 wherein in (a) the catalyst is selected
from the group consisting of (i) compositions comprising ZnCr,04 and
20 '




in a reaction zone which is unpacked or packed with a
nickel alloy at a tenperature of from about 350C to
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