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of  fluoninated

5 The iovention ooowems @ pros
comnpouads, i partioatar the Huoring
TROHNOQLUOGICAL BACKGRUOUND

YA

The hydrofluerocabeons (HPC) and i particudar the hydroflucron

as @33 3-elrattuoro-I-propene {HRD 1234y are conymunds known for thely

1 mopertiss as rofviperants and heat-transfer enty, propoliants,

foaming agents, swelling sgenty, pasoons diclectiie compounds, polymerizsation o
N foay ) Ea

monomer mediy, support Hoids, swasive agenls, deving agents and Suids for an

energy prodoction wt. Uslike CFCy and HOPCs, which are potentiaily dungerous

for the czone layer, HPFOs do nel contain ohlovine aed shevefore do not pose s

,..A
L

probiem Bor the oxone layver,

for the manufictore of 12

WORHRA02400 desribey 2 process for the production of a mixture of

o,

2,3, 3 Mtetrativono-i-propene (RN 12341 ¢

=4

tetrafluoro-Lpropene (HRQ

by

of 1,118 3 pentaflwenpropane {HEC  248eh)

A femperatuves wsed are deseribed as being Hom 480°C o PO, and in gensral from

SO fo TR0 which are the tomperatrs mnles, For a onovession

&
s

Sgre i

o ?si:t-i?t\:{} whivh s greater than 30%, the ratlo of the producty 1234y

approxumately 1314,

WO 2008002500 describes a process for the produstion of & mixtere of

T TN

S 3etratioore-bpropene (HFD 1304vi) and 123 3 ettafloores E--;}‘;‘Q;‘}*.na {HEQ

12340} by the catalylio somversion of 1,112 ';’.e»;m_a}mfm{\ CETRRRNG

a dehydrofivorination catglyst. The preferred dehydro-fuorination catalyst s

ra

fhuorinated aloming or alumsinium Suoride Glominiun oxyfiug

svicte and Hueeids), the

v iy Ve rend ST SENRUORE § N o Eraai st 3 RO S o RIS s SO & - N o
catalyst used in the exwuple being alumindum oxyfluodde.  Ase also desoribed

A debydmfivorination catalysis chosen from the orides, Buorides and oxyfivorsides of

different wwetaly, among whish are chronthuny and mickel,  No sxag

A Toasoba $80 oyiNresy e Ty > WOR use 3 con by b
catalysts 18 giver,  The foroperaturss used sre deseribs
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SN0 and move in e examples, For g vonversion of 2

vatio of the products | B IS ERprOX NG

i

These two sfrsmentivned applications thevefore relate to the produstion of a

o substratial poction of product 1234

the preparation of HEQ by converst

CHX 1o 8 compound of Reaads O OF

X s independently Cor B and 2 i bdependdentiv B

mdicated  that the selectivity of certain compounds, such ae in particulae

tetraflusropropene, and mwre weferentially il HPO-1234v8 andfor HFO-1284ee,

Fot :

and at lesst 0%, preforably of Jeast SU%. The reaction takes place in gas phiase, in

the presence of a catalyst, The o i ildds apploation we calaly

mple FeCls, chrowduns oxyfluoride, W {ncluding Nim

e, and thele mictures, Oy catalysts desoribed ave carbon-supporied catalvats,

autiony bassd fyets, ahuniniom-based

a8 AR and .s&i_-,.\:_.{.?g},_

G
-

palbiivo-bassd, plativum-based, rhodium-based

preferred snbodinent It the meparation of 1234¢ by dehydrobale

i partiondar en o nickelbased estalyst, & carboncbased catalyat or @ combingtion of

3

these. The lemperature indicated as belog sppropoiate s comprised between 45890

wd SO0C, A conversion of 8t Jeast $0% and g sclectivity of 1234 F of at least 70,

iy adso mdicated,

FTOAGTEY givt: several catalysts and peratues conditions

2

for the i‘fﬁ&@iiﬁéi’is with varmble conversions and selectivities, U

g the save cstalysy,
the inersase n temperature leads o an dnerease i conversion hut sccompanied by &

T35

concamilant decresse in selectivity, therefore affocting the viehd of 12348

8 process  compusing 8 Gosd oslages of

hydrogenation  of 1233 3pentaflooro-dpropens

o LL23

sentafinoropropans (245eh), which iy then dehydrolnlogensted in ordir fo produce

.

the sought }‘E“z}dm‘
da

fuoride; ganma aloming Duorated shaning: metal on shundsium fluoride, motal

tralluore-bprapens §

5y
i

sydrobalogenation reaction & chosen Sem the group consisting of alumindum

St

L

on Huerineted alumina oxides, Hoorides and oxyfvondes of w AR

seiun, zing and

wrsures of

dhaun oxide and Bunrinated

nestir and aimoandlor gheaintany lay

S

banthanwm axide; chronduwn oxides, chromium o wyiloorides, and aubie chrowhan
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pentafivovopropane o 1143

s

o L LR R Y NN A AN gy
carbon , sotivaind  carbon,  these-dinensional

oous materials] snd muded rompound sapported on cwrbon; the metal | N

o~

iy the Rorw of oxide, floorde or oy

fleands of w

Y Serveyy §3 TP YY
from the group

sodiumy, polassion, rubidivm, w vy, aathaenmg, o

dinen, ndoked,

,4”

praseodynsium, seodymivm, samarhng, chromism, won, coball,

6 as metad,

gopper, wing, and thelr mixorss, The sxam oles mention & migturg of €

The venversion oblaiped is spprosimately 6%, for 1 tomperature of 250°C and &
vantact tme of 348 seonads.

The document WORMITASS128 desoribes the dehvd

ration reackhion

of compounds of fomule (I CRORCHMNen to 2 compound of formuda (1D

This rescticn ts i partivadar carried out in

i, hydeogen

Similaly, dehpdeofivorination vesstions of sxafuoropropane

3 3 pentathisroproperes1 (1228

The dovument USP-3206000 desontbes the preparation of LLLE3N

v gy

pontaffuorapropane by cafalytic dehwdrehalogenation  of L1235

S 5o &

hexafloovepropane (2360} 1o L,3,3,3 3pentafiuompropened (1235ve), followed | by

a hydrogenation i order to produce the sought compound, The dohvdrole St

A

rafion

ve i varriied et dn goas phase, on 2 catalvat based on fluarinated

slumning. The selectivity of 1228ve {8 wot indioated

The document US-RI6T9ETS describes the preparation of

pontafluceopropane by eatalytly delidrolalogenation of

hexatluoropropane

# fryrirogenation in order to prod 2 aought compound. The reactions are carvied

out w gas phase. The g,‘ia}js-‘férf::ha}mge::

Bon catalyst e clwominm I oxdde o

cxyiluonide, or carbon, i e added o the strewn of 1LLLZ2A5

2 Aw\‘w o

hexafluompropane to mainlas te catalviic activ ver i, The solectivities are

e conversion is not abways very high

duserihes

a  dehydrofiuorination  process of L1103

A need therefors the prapamiion of 1234vf and

Sebh and

a high selectivity for a high
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A pead glan o fer A catalyiie procesg

gonvarsion, awd therely
heeving u high produstivity

SUMMARY OF THE INW

The vvention therefore provides a selective dek \\Lo*‘i\wr‘zm O PROCOSS 90 #

nuxed eatalyst based on chrombun and wicke! on & support based on alumminiom.

S
nrnoess for the

The dovention also provides a dehydrofluorination of 2

compound of ormala (1 OF - CHE-CHFX, fnowhioh K s hydimgen tooa compound of

ed on chronuam sl nicke! on 2

formala () CF-OF=CHX, on s mixed catalyst bag
suprnct based on alominiun.
wibetimenis:

According to the g

- the compound of formuda (1) 18 the componnd of framls (Ih)

1y the

CFCHE-CHF

and the compound of formmly compound of formula () OFs-

COF= s,

the mixad catalyst comprises an oxide, & halids or an oxvhalide of chromiuns in a

3

xurg with au oatde, @ halide or ga onvhadide of mickel

the nuxed cafalyet comprises @ fluorids or an oxyflwride of chromism in s

mixturs with @ flueride or sn oxvflvonde o frdekel,

3

~ e support hased on alumindon {8 2 hadide or an oxvhalide of sluminium,

~ the sw wport based on aluminginn 16 8 Suoride or an 0»‘&;{3\“}(‘0 of alusuman.

¥, ey

- the catalyst comprises h}-’ werght 803 1w 20% chronduwm and 8.5 to 20% oickel,

these cloments being prosemt socueding to 8 molar ratio between (1.5 and 8.

popss in impdernented i gas phass

- the

e

- the provess 4y unplemented at a femperature comprised between T8O and

SO0, preferably bebween 300 and 3N0°C and adws nfagennsty between 300 and

- the process is buplemented with g contset time comprised betwess 0.1 and 100

»

seconds, preferably between 1 aued 50 sevonds and advantageons! ¥ etwesn 2 and
R 3

24 seconds,

~ the process 8 implemented In the presencs of wirpgen, the molar watio

X,

Ha'L L2 Bpentatlooropropane heing

partivular betwesn (.5 and 20, advantageously betwasn

o

comprised  betwesn 0.3 and 30, in

1apd 10



fninnd
G

7%
o5
pesig

evsenitr e 8 % g
oxyhalide, being obiained

ad catabyat based on cheoryiun and

Ay ow enaivst oy oa o seleotive

~

o b
st <
hy RN

chrormivan and okl

TN, = o o
Pheinvey

This mixed catalyst, containe both chrombun and nivksl,  The wolar ratio
LN with respest geanrally comprised botween 08 and

S for o The vatadyst cag contadn

by welght 0.5 to 20% chromium and 0.3 to 20% nickel and, proferably, betwesn 3

The mefal can be prosent T metallic S or in the form of derivatives, in

these derivatives, in parttenias halids and
Although the

aotivatinn of e metal 8 nof necessary

The sup i, Sevaral possible supports oan be

mentioned such s

R P e SR, e FORI S SRS SRR IITp S o T
sottvaied aluming o alaminium desivattves,  These

e alumintom balides ov oovhalides, desesihed

alumintony detivatives

¥

for exaople in USSPaBO2RIR, & obtained by the sotivalion provess deseribed

niunt snd mickst in @ oreacitvided fonn or

sated Rorm, 08 a suppoTt i alen sulbjocted t sotivation af the metal or sot,

The catalyst can be propared from ted sctivated

alting O goneral a so-ualk

abuming iy getivated alining & an dlaming with ks sl pornsity, and iy disting fiom

the aloming that bas been subi

ted o actvation trostment of the metal), In o fest

stags the aloming is converted o alumininn Suesids or 0 a mmixtore of alominiun

fluoride and aleming, by Tuorination using ale and hysdrofinorie acid, the conversion

ruter oof the aluming to aluminiun Suoride essentially depends on the temperste &8

X

R § b\/\ N I\C{i M{ {’“ \n\ld

which the fuorination of the aluming is varrled owt (o iyl

wably between J30°C wud 400901 The support s then impregnted

asing agqueons solutions of cleomitm and nicke! sulis oy using sgueous solutions of

chrotaie said, »

sall and methased (which ssves as o chrominm reducing
agenth. As clondum and nickel salts, ehlorides can be used, or other salts such as

for exavaple, nicks! oxalates, for

s toetates, nitrates and sulphates or blohrpmate,
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st sdaorhed

s propared by diveot impregnation of the

LNy

by the support. The cstalyst

¥

aluming {oldel in goneral is setivated) using the solutions of the chesarium and

1 2 SR i IR Y N e BN i g e
opmpounds merdioned above, by this ease, the converdlon

\.}

ey
s

Yeoor morel of the dluming o shanintus

sxample

rani,
ey

sxyiluoride 1 carvied out duning the soivation stage of the cutalvst wetal,

The activated ahumnings which can be used for the prepamtion of the catalysd

»

o

are well-known pradects, whizh are avadlable commercially,  They wre gonersiiy

prepared by caloipation of shovdniwn hydrates Gdhundnium bvdroxades) &t 8

srature comprised between 300°C and SOHOFC, The aluminas (aotivated ar not)

s wowtaen significant levels (up to 1000 ppen) of sedium without this hanning the

talviie porformances,
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Proforably, bt without @ bolng necessary, the

tated, Lo converfed fo active and slable constituents {under the veaction
condilions) by a prior nperation called sotivating,

W

Thde trsatment can be carried ot either "y sie™ ot virotuorination reaston

ar i a suitabde apparains desdaned to withstand the activation conditions.

This sclivation stege comprises i general the fullowing slages:

« A \‘\n“, stage, This drying stage i carefed out ot ligh weaperature (250°C to

SAURC, preferably 300°C 10 350°C) in poneral wnder & sirpam of smirogen o ain

Tliis stage can optionally be preceded fn st phase by a fest dny ing stage at low

e {10000 o 1530°0, gmmdn 1l

3 i the prosence of s o

sttragen. The dusation of the fage can be comprised batwean 1 and 39 hours,

= A fluorination stage. This Soorination stage s tuplemenied at low temperature

(EROSC 1o 350°CT nxing & mixturs of hydrofuoric acid and wie ogen, senirailing

Q\\

the HF

content so that the temporature does not sxessd 330%C, The duration af

e Huorinativn stags aam b comprised betweey 1 and SO heurs,

o

Optionally ¢ finishiog stege wader & stream of hydrofuesis aaid which is jEE e

diluted with nitrogen &t a tempersture whish oug 2o up o 450°C. The

7y

duration of the finishing stags con be comprisnd hetwsen 1 and 15 hours,

Doring this operation, the catalvtic we ars {fe svample nickel and

3

\

vt halides, wicke! chromate ar ohromate, chronium oxide G are converted to
the corrsaponding i“ém‘&s*iaistg andfor oovvfluorides, which leads 1o g rolesse of water

v
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Examplos 1A, 24 and 44, passages

o
s
pog
ol
7
L7
&7
P
oo
C«
/"
e
o
bed
iy
]
jpocy
pand
’3
s
e
,
b
-
b7
g
7

i thisn document as g Thupd

chineo-1arifisore-; gamepns HE iy order to pedace

P S Yy D) SN
fetmafinnre L L e

The achydrofivonination reaction is thy reaction in whish HE is &

-

rom a starting compound, leading o e orpation of & double bond v the Haal

compoundd, The reaction ooader considuration v selovtive, o the that the

starimg conpoend Gypreatly a hydeedhaorpearbon compormd having wp to € carban

atonia) a8 stersochomisiry soeh that the elimination of HF loads o o ag two

isomers. The sterting Soorscarbon compounds ave i panticular thase
pomprising & tluoromethe! fovmina! group.

The dehydrofluovination roastion i the dehvdrefluoringtion reaction of a

compeand of fhrmuls () CF--CHP-CHFX, i which X s hydrogen to s compoud of

5

formula (1 OF

tooa first embodimont, the compuund of formds () W the

componnd of formaly {Ia) CF-CHP-CHFy (336¢s) and the compound of fornula (I

is the compound of formula (1) CF-CF=CHEF {1228ve},

According tr an embodiment, the compound of formula () s the compound

. \\.:

of formula () {F«CH

ipound of foomulas (1 i the

carnpound of Srnude () CF-0F

The dehvdeofluormation renction s e

W By

Fimiplomented i ga

prds

phase

The vetalyst van be pregent in any appropriste form, for exampls o the form

of @ fixed or Suldized bed, praferably In o Sxed badl The diseotion of Sow can be
from top to botiom or fom bottom o top.

Q¥R

The temperature can be comprizsed between 1800 and 600°C, praferat

between MM and 300°C and advanisgeoualy between 300 and $00°C, The pressure

can b atnwspherie, or loss than o greater than this attnospheriy prossuse.

The contact tne {ratio bebween the vohune of calalyst and the total fow of

the loady is in goneral comprised hotween (.1

erably between |
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W

ooy argon) can be wsed in the reaction

Hydrogen can also be wiocted, for exanple continuously, o discontinueusly. The

roolar ratise H; vary feoa great exfent, i partioniay betwenn 003 and 30 I

e . A, R Sy . s
particular between 130, advantagont

cmunted dn g rescloy dedicated 1o roscions velving

hal

v are known toos porson skilled o the arl, s o coapise

SN

Monsl® or

urtersial  coalings basad fur mmnyi& on Hagtelloy Ieonelie,

Huoropatviners. also gotuprise heat exchange musng, 1f nevessary,

The supply of reagents can in general be cardded out contiaously, or van b

e
Aapnropn tate,

o iyt vt S O ‘-‘ b s
Phe wodeet of the reestion, containdag i pany

TR

;;,msxibfit: byeproducts and® sarting products thet have pot s

Ble rengeats that bave ot veacted are 8

%

3%, preferably more than 70%

I the provess, the conversion is miore than s

and advantagesusly more § The selestivity i very high, in general more

than 80%, praferab

Ladvantageously move than 884, The visld

f'.e

: > i v $han R
18 1 general greater than

1t il Be rocalied thats
B will be rocallod thae

= the craversion fade i Yool s starn

3 prodioet that hae reacted {oumber of

mioles of starling woduet having resctoifinunber of moles of ¢ produgt

ity of the sought produst 38 the ratio of the munber of moles of seaaghd

3 o

& A

g

produst formedimamtser of v starting product having reacted;

- the vield of sought product i the ratio of the mumber of moles of so raght produst

S

formadiumber of moles of stacting produet introduced, the vield of sought

prosiuct ean alss be defined g the ;wdm ot the conversion and the selectivity,

~ the contact time Iy the toverse of the space velooity {or Gas Ho wrly Spags

Velooity (G

& betwean the otal volene flow tate and the volame

of the eatalytic bed, under normwd torperatore and pressure conditinns,
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xamples dhasddvate the invention without Hmiting
s enfalyet prepared ss ollows,

suppor? abtaned g previous stage by Huorination of GRACE

3

e fxaed bad at abott 280°C using &l and hvdrstinorie soid ¢

g o .A\ --‘{“ 2N
ACE HEA sluming haythe fullow

o

3

“‘ physicochemical charscteristion
frany beady which are 0 “‘ rany i diames

RBET sarface arga

pove-wistome: 13 e

83

£r two suparats aguenas salutions aro prepareds

solution with nicks! chlovide sdded containt g

i solotion contining:

Hons are udrsiued simallansowsty & g fomperature of 4070 wndsy

i
o)

3
it

hvdraffoonic ¢

nder 13*‘{‘\? TR

(%5

omes,
eand

7

sure snd over approximately 2 houss, onto the support wider
stage of matwation under nitvogen, the calalvet is dried under

X 3

U then at avounsd 8990 for 8§ haars

(,/
w
” )
25
e
oo
bope
T
%
ot
pest
jos
b
Pt

smpregnated solid 4y loaded mio & twbulay regctor fw

o3

sily dried nnder nitrogen swoeping &t low tomperaties then ap 1o

o $

& presence of &

gi ¢ opresswrg, i then fluerinsted o &

‘?gﬂ‘-i} mixhure ‘\ iy i

r £

PO then up © 390%C, The supply of HE &5 then cut off The

ey

s i natntained for 18 minutes 21 380°C then the ostabst is woi it

SeRIng.

teristivs of ;s‘:‘ catabyst after setivation ave the following

.
X
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wide Hameter of 2.1 om 18 used,

20 oot the oat

[ e b in the ooy of o fived bed with o height
¢ The reagent s mdxed with bydrogen and
injected dnfo the reactor, which has heen heated beforshand to the resction

tomperature, A saaple of the gaseows effluent 18 the

-

1ooavadyzed by ogas

chromatography.

The following resolts are then obtained (MR rmeans molar radio).

wintlst ensuring a conversio

it of

Ex 3;\3;\1 Uin the form ofa &

MR rmeans molar ratio).

Froduciivty
123dvf Bevhim

$36

Hie mixed catalyst is very high

whilst ensuning a conversion and a selestivity shich are also very fgh




Nxabadalml igénypontek

talivdioron,

kS Az 1. igdnypont ssertofl oli®rds, smelvben g kovert katelizfior egy krdme
axiiot, -halogenidet vagy -oxilwlogenidet terialmas i{'ex-'e:s.“‘kbcs egy  nikkel-oniddal,

ot

“hatogeniddel vagy ~oxilmlogeuddel,

'1

<§ﬁ &i&hh"\‘ﬁ} d kevert katallsdtor kg 3y

3 Az L ovagy &oigdoypent sserivgt

Pa <

Hloortdot vagy ~oxifluoridot tartslmaz keverdkben wikkeb fluoniddal vagy coxiftuoriddal,

‘

fdrds, amelvben s alundniuny alat

N Ar 1.3, igdaypordol barmdyike sporinti off

hordord egy alurmimam

halogemid vagy -oxihadogentd,

3

3. Ax 4L gdayponiol bdnvebvike szeridt oljacds, amevben ax shuninium sdapd

oo slumimefhaorit vagy ~oxifluonid,

&, A 15 pduyponiok bdrmelyvike seeriagi <~>§j<na:5\ amuelvben s katalizftor §,5-28
tmegt krdmot de 8,530 {Bmete wikkell tutalnne, exek az eloraek 4,3 &5 5 mé! andny k&

Gitd reraiyisdpben vannak jelen.

7. A -6 gdnypontol ety taban me;;\ aldsitve,

3. A WL lgdnypontoR Bdnmelyd g5 SO0 kdemig hés
mdradkieten, logtukabl 300 & 300°%C lé‘uori g e §z§§3}.-“{\~s-<3;§ 300 &8 40070 k2t megvalbaiiva,

%, Az -8, {gdnyvportol bdomelyike seeriott offdeds §1 & 1 masodpere kS0,

§ Wt Lo €8 W s fede i Sn wdfneeSron Y s WY radomiinere BEeRRt detatiessdel 148
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