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Description
Process for the purification of chlorofluorocarbons

The present invention relates to a process for removing
5 olefinic impurities from hydrogen-containing chloro-
fluorocarbons. Hydrogen-containing chlorofluorocarbons
(HCFCs) are used as substitutes for the ozone-endangering
fully-halogenated, i.e. hydrogen-free, chlorofluorocar-
bons (CFCs). However, in order to be able to use HCPCs in
10 areas such as foamed plastics and refrigeration oxr as
- aeroscls, undesired byproducts, which may be formed
during synthesis, in some cases in trace elements, must
‘be’ removed guantitatively. These byproducts are prin-

- cipally olefins, some of which are toxic. ' '

15 A known method of removing some unsaturated impurities is
adsorption on activated charcoal or zeolites. Thus, for
example, US Patent 4,940,825 discloses a process for
removing dichlorcacetylene from R 141b (1,1-dichloxo-1-~
flﬁdroethane) or vinyl chloride by adsorption at from

20 -20°C to + 60°C on activated charcoal having a p_'_o're size
of from 4.2 to 4.8 Angstrém. US Patent 4,992,044 states
that dichloroethylene and bromochloromethane are removed
from chloroform at from 10 to 150°C by adsorption on

_ calcium chabazite. According to US Patent 4,906,796, R

25 1122 (difluorochlorocethylene) is removed from R 1l34a
(1,1,1,2-tetraflunorcethane) by adsorption at from -10 to
100°C on a zeolite oxr activated charcoal having a pore
radius of from 3.8 to 4.8 Angstrdm. In general, however,
olefins having more than two carbon atoms cannot be

30 removed from HCFCs from the ethane series in this way. A

' further disadvantage is that the byproducts which build
up to high levels in the adsorbent and may be highly
toxic must subsegquently be disposed of at great expense.
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(HCFCs) are used as substitutes for the ozone-endangering

ful'l y- hal ogenated, i.e. hydrogen-free, chlorofluorocar- bons (CFCs).
However, in order to be able to use HCFCs in areas such as foamed_astlcs
and refrl geration or as aerosols, undesired bypr ges A& sawmy | be

formed. during synthesis, in sone cases 4 mtrace el e'ﬁlé‘ﬁt S
quantitatively. These byproduct s are prin- cipall ‘
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by adsorpti glogds a similar method in which the oclefin-contaminated

CFCs are passed at temperatures of up to 300°C, preferab-

ly below about 250°C, over an amdrphous metal oxide. Both

these processes have the disadvantage that preparation in
10 a constant quality of the solids used is only possible at

great expense: In addition, some 'impurities are only .

degraded to a small extent.

The invention relates to a process for removing olefinic
impurities of the formula CHF.Cl, wherem = 2 - 3,

15 n=1-4,p=1-6,gq=0-4andn+p+q=2m, from
hydrogen-~containing chlorofluorocarbons (HCFCs) of the
formula CHF.Cl, whexe a =2 -3, b=1-5,¢c=1+-17,
d=0-4and b +c +d=2a+ 2, which comprises passing
the .contaminated chlorofluorocarbons in the gas phase at

20 temperatures of 200 to 400°C and preséures of from 1 to
50 bar over a zeolite which, in the anhydrous and
template-free form, has the formula 2z . Al,0; . x (Si0,)
in which Z = H, NH,, M(I),0, M(II)O or M(III),0, where M(I)
is an alkali metal, M(II) is an alkaline earth metal and

25 M(III) is a rare earth metal having an atomic number from
57 - 71 in the Periodic Table of the Elements, and x is
a number from 2 to 2000. |

Particularly suitable HCFCs are:
1l,1,1-txrifluoro-2-chloroethane (R 133a), 1,1, 1-trifluoro-
30 2, 2—-dichlor9ethane. {R 123), 1,1,1~2-tetrafluorocethane (R .
134a), 1,1,1,2,2-pentafluoroethane {R 125) and
i,1,%:,2,3,3,3-heptafluoropropane (R 227).

Examples of usual olefinic impurities are: _
1,1-difluorochloroethene, 1,l1-difluorodichloroethene,
35 1,2-difluoroethene, 1,1,2-trifluorochloroethene,
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cal cium chabazite. According to US Patent 4,906,796, R 1122

(di'f'l uor ochl oroet hyl ene) is renoved fromR 134a (1,11 2-tetrafl uoroet hane)
‘by adsorption at from-10 to 100[err]C on a zeolitd m;s%g coal
having a pore radius of from3.8 to 4.8 [err]ngstrerr]npu_
however, ol efins having nore than tws carbon atons ot—b from
HCFCs fromthe ethane series in this way. A further di sadvantage IS that
the byproduggs. m}y@h%ma% 5@3'3*59“ leveirf-panwfﬁdwéﬁ%ﬁéwemy be

hlghly tOXIC t subsequent osed gr eat _ expenseé.
4,4,4 -hexafluoro-z-c loro-z-buteneandz rifluoro-

methyl-3 ¢3.3-trifluoro-l-propene.

The contaminated HCFCs are preferably passed over the
5 =zeolite at from 250 to 350°C, in particular at from 290 -
310°C. The pressure is preferably from 1 - 25 bar.

The zeolite is contained, for example, in a heatable

glass tube, where the ratio between the tube diameter and

the £fill level of the zeol.l.te is preferably from 1.: 5 to
10 1 : 15.

The gaseous, contaminated HCFC can be heated to the

chosen reaction temperature over a short preheat:.ng zone.

Relatively high-boiling HCFCs, such as R 123, must be

converted into the gas phase in advance in a separate
15 evaporator. '

 The .gas flow rate during the .reac'-tion is preferably from
2 - 50 1i/h. It is furthermore preferred to pass the
contaminated HCFCs over the zeclite in a stream of inert
carrier gas, such as N,.

20 The zeolite emi:loyed has, in the anhydrous and template~-
free form, the formula 2z . Al;0; - %(Si0;) where Z = H,
NH,, M(I);0, M(II)O oxr M(III),0; in which M(I) is an alkali
‘metal, M{II) is an alkaline earth metal and M(III) is a
rare earth metal having an atomic number of 57 - 71. M{I)
25 is preferably Li, Na or K, M(II) is preferably Ca, Ba or
Sxr, and M(II1) is preferably L.a or Ce. Furthermore, x is
a number from 2 to 2000, preferably from 2 to 200, in
particular from 2 to 50. Said zeolites are described in
_ Donald W. Breck, Zeolite Molecular Sieves, 1974, Wiley
30 and Sons. '

Particular preference is given to the use of H-ZSM 5 (Us
Patent 3,702,886), =zeolite A (US Patent 2,882,243),
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US Patent 3,696, 156 descri bes another nmethod in which olefinic inpurities
arée ‘renoved from CFCs by passing the contaminated CFCs at from 180 to

'250[ er'rr] C over al unmi num oxi de whi ch has been treated wth—alkalnet al
hydroxi des or alkaline earth metal hydroxides. BPTHS370:-688:3BEN ¢l oses a
simiar . method in which the ol efin-centari nat ed |CPCs _&Fé-Adadsed
tenperatures of up to 300[err]C, preferab- |y bel ow about 250[err]C, over

an anorphousfeaﬁeé ﬁxw@ pm&tﬁ% P DIAEE Mﬁéé‘ezdwe? PEeks e that

preparation_in constant qua the soli1ds used 1s o | e at

gr eat expen%e13an%ﬁH1t?QﬁFlﬁﬂ%ﬁ¥4YnﬁH#ﬁ4Q%ea#%?ﬂﬁﬂ?icﬁ%ﬂ Aaresnal |
extent. T R geertn Qo Led Wl £6 ¢ tavie RHIRE 655 faft LA N0 CR1eds €4:Em
|nmuM|% &%&@ fmm%a qu]WeH]HeH]G[HH where a = 2 - 3, n
= qs— 4 and n + p + q 2m from hydr ogen- cont ai ni ng
chlorofluorocarbons (HCFCs) of the '

5 The zeolite can be used either as a powder or in the form
of moldings, for example beads or cylinders. If powders
are used, the flow resistance is preferably reduced by

mixing with glass or metal elements, for example Raschig
rings or metal coils, in order to achieve suitable flow
10 rates.

The zecolite can, if necessary, be regenerated using air
or oxygen at elevated temperatures.

It is preferred to add continuously from 0.5 to 10 % by
volume of oxygen or air to the contaminated HCFCs before

15 they are passed over the zeolite; this keeps doking at a
verg.ldw level.,

The olefinic impurities are clearly degraded completely
or very substantially during the process according to the
invention, in contrast to the adsorption processes

20 uentioned above, in which the impurities must subsequent-
ly be removed from the adsorbent and disposed of.

The examples below are intended to illustrate the inven-
tion in greater detail.
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25 50 ml of 1, l—chhloro-Z 2, 2—tr1fluoroethane (R 123)
containing 1,500 ppm of 1,1,1,4,4,4-hexafluoro-2-chloro-
2-butene (R 1326) were passed at 300°C in a stream of
nitrogen whose flow rate (25.2 1/h) was controlled by

means of a mass flow regulai:or, through a glass tube

.. 30 (internal diameter = 20 mm, length = 100 cm) packed with
about ‘50 g of zeolite (fill level about 30 cm) and




'chI or of | uor ocarbons in the gas phase at tenperatur LMFED00] e r]C
and pressures of from1l to 50 bar over a zeolite which, in the anhydrous
and tenplate-free form has the formukagZ-. Al[err]Jerr] . x (SiJerr]) in
which Z = H, NH[err] Ml1)[err]Q I\/(II)Oor I\/(III)[err]CIerr] where M) is

an al kali neg e t al r,ar e
earth netal -Shaw %ﬁ Ag%#o?n cd%g et %E%S?ﬁ@ﬁml‘@%% Jﬂ)‘gdi&c é’bl e of
t he El enent sfamndeterminedutiyergés oghZzomatagosphy. Pohe cresml s sareabl e
HCFCs ar e: ﬂ?] dd ok op 2- chl oroet hane (R 133a), 1,1, 1-trifluoro-

2, 2-di chl or oet anex?R 123), 1,1,1-2-tetrafl uoroethane (R 134a),

1,1,1, 2, 2-pent af | uor oet hane (R 125) and

1, 1, 1, 2, 3, 3.3uphept af | uor opr opane (R 227).

forrrula C[err]H[err]F[er]rCI[err] where a = 2 - A —
0-- 4and b + ¢ + d = 2a + 2, which conprises pastl H&? Wc%ﬁﬁﬁﬁzjked

5 e == T RS
Example | Zeclite | Condensate|Reaction | R 1326 Performance
[ml] duration | content [ml/h]
(h] (ppw]
10 1 HZSM 5 46 4 45 12.5
. |
| 2 zeolite Y 42 2 below the | 25
. detection
limit
15
3 5A molecular 40 3 258 16.6
sieve
4 - 10A molecular 41 3 below the | 16.6
20 sieve _ detection
' . limit

Comparative Examples 1 - 3:

For comparison, the experiments of Examples 1 - 4 were
25 carried out with the zeolite replaced by S§i0,, -Al,0, or

activated charcoal (BET specific surface area: 1250

m*/g). The results are shown in Table 2.
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Exanpl es of usual ol efinic i npurities are: 1,1-difluorochl oroethene,
1, I'=di f1 uor odi chl or oet.hene, 1, 2-di f| uor oet hene, '

1,1, 2-trifluorochl oroet hene, - 3-
1H pent af | uor opr opane, 2H- pent af | uor opr opene,
1,1,-1, 4, 4, 4- hexaf | uor o- 2- chl or o- 2- butege-and 2-trif ey
SHESRT HAS BEEN
rrethyl 3 3 3-trifluoro- 1.propene REPLACED
Table 2
= T ==
Comparative
Example Reactor Condensste | Reaction R 1326 Performance
.5 packing - [ml] duration content | [ml/h]
[h] [ppm)
1 Activated 44 3 1343 16.6
charcoal
10
e 2 510, . 4l 4 {7 2640 12.5
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to 3 |cuI ar at from290 - 310[err] ! :
“pr ef El 5 bar . The zeolite is conta ﬁ'@éﬁ [Té?'he%@”m el
heat wherethe rati o between the t and the fill

l'evel of the zeollte is preferably fromt & 5to 1 :

e T ORAY BEEN | ]

15HOE 9héF gi2éous,

~contam nat ed HCFC can be heated to the chosen reaction tenperature over a

short prehephtggrzengim&e! atively hi gh-boiling HCFGCs,

such as R 123, nust

be converted into the gas phase in advance in a separate evaporator. "The

gas flowrate during the reaction is preferably from

1. A process for removing olefinic impurities of the
formula CH.F.,Cl, where m=2-3, n=1-- 4,
p=1-6,q=0.-4a'ndn+p+q=2m, from

5 hydrogen-containing chlorofluorocarbons of the
formula CH,F.CL, where a=2-3, b=1-235,

c=1-7,d=0-4and b +c +d =

2a + 2, which

comprises passing the contaminated chloro-flnorocar-

hons in the gas phase at temperatures of 200 to
10 400°C and pressures of from 1 to 50 bar over a
zeolite which, in the anhydrous and template~free
form, has the formula Z - A1,0, « x(S5i0,) in which
% = H, NH,, M(I),0, M(II)O or M(III),0, where M(I) is
an alkali metal, M(II) is an alkaline earth metal
15 and M(III) is a rare earth metal having an atomic
number from 57 - 71 in the Periodic Table of the
Elements, and x is a number from 2 to 2000.

2. " fThe process as claimed in claim 1, which is carried

out at from 250 to 350°C.

20 3. The process as claimed in claim 1, which is carried

out at from 290 to 310°C.

4. The process as claimed in any of claims 1 to 3,
wherein the contaminated chlorofluorccarbons are

passed over the zeolite in a stream of carrier gas.

25 5. The process as claimed in any of claims 1 to 4,
wherein from 0.5 to 10 % by volume of oxygen or air
is continuously metered into the contaminated
chlorofluorocarbons before they are passed over the

zeolite,

30 6. The process as claimed in any of claims 1 to §,
wherein the zeclite employed is H-ZSM 5, zeolite a,

zeclite X or zeolite Y. —
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2 50-—4+h—+t—isfurthernore preferred to pass the contani nat ed HCFCs over
the ) eam of inert carrier gas, such as Nerr]. The zeolite
e mﬂm “Nmn‘“mlﬂln anhydrous and tenplate- free form the formula Z .
N[wr ekr" . sx(Sigerr]) where Z=H NHerr], MI)[err]O MI1I)O or
MIll)[err]Qerr] in which M1) is an—alka i metal, X(I1jBOEsgaprahkaline
earth net al gnd MI111) is arare earth netal having an atom c nunber of 57
- 71. M) i8-preffbealpgodéss NasOoc1Kimih! i) | e a or and
M | o ’)" ang" S, msfr%m%?tQ'ZOOO

[1) is prefera Furt her np an
preferably from 2%0 %’83 01%%53?'& f:’BP‘éFlH‘%% Qr?orggovq@. firomobiié esfar e

described i n Donathewhydrsgen Mta’u.ﬁlh(gl ‘ehlloro fIRNeR fb%z-,gb %\Vg{e){ and
Sons.  Particul atrREehersaseeh ofbyERahs hlgelégse of I+ZSM

5 2,2-dichloroethane (R 123y,

ethane (R 134a), 1,1,1,2,2

-trifluoro~
1,1,1 2-tetrafluoro-

—~pentafluorcethane (R 125)
or 1,1,1,2, 3 3,3~ ~heptafluoropropene (R 227).

- //II/I//III/////I/I?iF"
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Patent 3, 702,886), zeolite A (US Patent 2,882, 243),

-4- "<zeolite X (US Patent 2,882,244) and zeolite Y (US Patent 3,130, 007).
‘Particularly suitable fornms of zeolite A are 5 [err]ngstr[err]mnolecul ar
sieve and in particular 10 [err]ngstr[err] mnol ecul ar sieve. The zeolite
can -besused either as a powder or in the form of nol di ngsr $D/F exz4pl e
beads or cylinders. If powlers are used, the flow resistance is preferably

-reduced by Abstract of the disclosure:
Process for the purification of chlorofluorocarbons

The invention relates to a procesa for removing olefinic
impurities from hydrogen-containing chlorofluorocarbons
(BCFCs) in which the contaminated HCFCs are passed in the
gas phase at 200 to 400°C over a zeolite.
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~mxing wwth glass or netal elenents, for exanple Raschig rings or netal

*coils,- in order to achieve suitable flowrates. The zeolite can, if
necessary, be regenerated using air or oxygen at el evated tenperatures.

It is preferred to add continuously from0.5 to 10 % v FunE— o —ox

air to the contaminated HCFCs before they are passed EAGEMENT ﬁ'éETthl s

keeps coking at a very low | evel. The ol efinic i rrpurlt €

degraded completely or very substanti-akly during.the groce$y MEROIGE7NC to

the invention, in contrast to the adsorption processe nti oned abovd, |i

which the inpurities nmust subsequent- |y be renoved fpom ‘

di sposed of Descxription '

s

e &

Process for the purification of chlorofluorocarbons

The present invention relates to a process for removing
olefinic impurities from hydrogen-containing chloro-
fluorocarbons. Hydrogen-containing chlorofluorocarbons
| (HCFCS) are used as substitutes for the ozone-endangering
fully-halogenated, i.e. hydrogen-free, chlorofluorocar-
bons {(CFCs). However, in order to be able to use HCFCs in
areas such as foamed plastics and refrigeration oxr as
aerosols, undesired byproducts, which may be formed
during synthesis, in some cases in trace elements, must
be removed quantitatively. These byproducts are zirin-
cipally olefins, some of which are toxic.

A known method of removing some unsaturated impurities is
adsorption on activated charcoal or zeolites. Thus, for
example, US Patent 4,940,825 discloses a process fox
removing dichloroacetylene from R 141b (1, l1-dichloro-1-
fluoroethane) or vinyl chloride by adsorption at from
-20°C to.+ 60°C on activated charcoal having a pore size
of from 4.2 to 4.8 Angstrdm. US Patent 4,992,044 sta’_:tes
that dichloroethylene and bromochloromethane are removed
from chloroform at from 10 to 150°C by adsorption on
calcium chabazite. According to US Patent 4,906,796, R
1122 (difluorochlorocethylene) is removed from R 1l34a
(1,1,1,2-tetrafluoroethane) by adscrption at from -10 to
100°C on a zeolite or activated charcoal having a pore
radins of from 3.8 to 4.8 Angstrém. In general, however,
olefins having more than two carbon atoms cannot be
removed from HCFCs from the ethane series in this way. A
further disadvantage is that the byproducts which build
up to high levels in the adsorbent and may be highly
toxic must subsequently be disposed of at great expense.



The exanpl es below are intended to illustrate the
* detail. Exanples 1 - 4: 50 m of 1,1-Dichloro-2

123) containing 1,500 ppm-of 1,1, 4,4, 4-hexafl uoro-p

1326) were passed at 300[err]Cin a streamof nitr
(25.2 1/h) was controlled by neans of= 2 mass flow
gl ass tube (internal dianmeter = 20 mm length =1
50 g of zeoUbt erdtient BgBoOs, absuldedtriBesinanothe

cn) packed with §bout

olefinic impurities are removed from CFCE by passing the
contaminated CFCs at from 180 to 250°C over aluminum
oxide which has been treated with alkali metal hydroxides
or alkaline earth metal hydroxides. EP-A-370 688 dis-
closes a similar method in which the olefin-contaminated
CFCs are passed at temperatures of up to 300°C, preferab-
ly below about 250°C, over an amorphous metal oxide. Both
these processes have the disadvantage that preparation in
a constant quality of the solids used is only possible at
great expense. In addition, some impurities are only
degraded to a small extent.

The invention relates to a process for removing olefinie
impurities of the formula CH,F,Cl, wherem = 2 - 3,
n=1~-4,p=1~-6,g=0-4andn+p+4g=2m from
hydrogen-containing chlorofluorocarbons (HCFCs) of the
formula CHFCl, whexe a =2 ~ 3, b=1-5,¢c=1-17,
d=0-4and b +c +d = 2a + 2, which comprises passing
the contaminated chlorofluorocarbons in the gas phase at
temperatures of 200 to 400°C and pressures of from 1 to
50 bar over a zeolite which, in the anhydrous and
template-free form, has the formula Z . Al,0, . x (S10,)
in which % = H, NH,, M(I),0, M(II}O or M(III),0, where M(I)
is an alkali metal, M(II) is an alkaline earth metal and
M(III) is a rare earth metal having an atomic number from

57 - 71 in the Periodic Table of the Elements, and %-is
a number from 2 to 2000.

Particularly suitable HCFCs are:
1l,1,1-trifluoro-2-chloroethane (R 133a), 1,1,1-triflunoxro-
2,2~dichloroethane (R 123), 1,1,1~2-tetrafluoroethane (R
134a), 1,1,1,2,2~pentaflnuoroethane {R 125) and
1,1,1,2,3,3,3-heptafluoropropane (R 227).

Examples of usual olefinic impurities are:
1, 1l-difluorxochloroethene, 1,1-difluorodichloroethene,
l,2-difluoroethene, 1,1,2-trifluorochloroethene,
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subsequent |y condensed. The R 1326 content--in the R 123 was
; determ ned by gas chronmat ography. The results |

1 Exanple Zeolite Condensate Reaction R 1BJEPLACENENT QHEERC
duration content [m/h] 1 '

| l 10 MAR 1397
1H-pentafluoropropane, ZH—pi' n ere,

1,1,1,4,4,4-hexafluoro-2-chloro-2-
methyl-3,3,3-trifluoxrc-1-propene.

The contaminated HCFCs are preferably passed over the
zeolite at from 250 to 350°C, in particular at from 290 -
310°C. The pressure is preferably from 1 - 25 bar.

The zeolite is contained, for example, in a heatable
glass tube, where the ratio between the tube diameter and

the £ill level of the zeolite is preferably from 1 : 5 to
1 : 15. h '

The gaseous, contaminated HCFC can be heated to the
chosen reaction temperature over a short preheating zone.
Relatively high~boiling HCFCs, such as R 123, must be

converted into the gas phase in advance in a separate
evaporator.

The gas flow rate during the reaction is preferably from
2 - 50 1/h. It is furthermore preferred to pass the
contaminated HCFCs over the zeolite in a stream of inert
carrier gas, such as R,.

The zeolite employed haé, in the anhydrous and template-
free form, the formula 2 . Al,0, - x(8i0,) where Z = H,
NH,, M(I),0, M{(II)O or M(III),0, in which M(I) is an alkali
metal, M(II) is an alkaline earth metal and M(IIX) is a
rare earth metal having an atomic number of 57 - 71. M(I)
is preferably Li, Na or K, M({(II) is preferably Ca, Ba or
Sr, and M(III) is preferably La or Ce. Furthermore, x is
a number from 2 to 2000, preferably fxrom 2 to 200, in
particular from 2 to 50. Said zeolites are described in

Donald W. Breck, Zeolite Molecular Sieves, 1374, Wiley
and Sons,

Particular preference is given to the use of H-ZSM 5 (US
Patent 3,702,886), zeolite A (US Patent 2,882,243),

Tabl e
[ h]



1 - HZSM5 46 4 45 135 5

=y —2 reotfite Y
42 2 below the 25 REPLACEMENT SHEET
detection I ijm 3 erlr ]
mol ecular 40 3 258 16. 6 _ | MR 1997
10[err] nol ecular 41 3 belol The 14. 6 1 si eje
detection Conparative Exanples 1 - 3: For conpgrisom—TNe experinents of

Exanpl es 1 zeblidve X (US Patent 2,882,244) and z

lite Y (US Patent

3,130,007). Particularly suitable forms of zeolite A are

'S5 Angstr®m molecular sieve and in particular 10 Angstrém

molecular sieve.

The zeolite can be used either as a powder or in the form
of moldings, for example beads or cylinders. If powders
are used, the flow resistance is preferably reduced by
mixing with glass or metal elements, for example Raschig

rings or metal coils, in order tc achieve suitable flow
rates.

The zeoclite can, if necessary, be regenerated using air
or oxygen at elevated temperatures.

It is preferred to add continuously from 0.5 to 10 % by

volume of oxygen or air to the contaminated HCFCs before
they are passed over the zeolite; this keeps coking at a
very low level.

The olefinic impurities are clearly degraded completely
or very substantially during the process according to the
invention, in contrast to the adsorption processes
mentioned above, in which the impurities must subsequenﬁ;
ly be rehoved from the adsaorbent and disposed of..

The examples below are intended to illustrate the inven-
tion in greater detail.

Examples 1 - 4:

50 ml of 1,1-Dichloro-2,2,2-trifluoroethane (R 123)
containing 1,500 ppm of 1,1,1,4,4,4-hexafluoro-2-chloro-
2-butene {(R 1326) were passed at 300°C in a stream of
nitrogen whose flow rate (25.2 1/h) was controlled by
means of a mass flow regulator, through a glass tube
(internal diameter = 20 mm, length = 100 cm) packed with
about 50 g of =zeolite (fill level about 30 cm) and



car ried out with the zeolite replaced by S Q2, [e-rg‘E@!A_Egm}q
. activated charcoal (BET specific surface areg: 2 njerrllg).
results are shown in Table 2.

Tabl e 2 10 MAR 1997
-8 - ;

subsequently condensed. The R 1326 cci

was determined by gas chromatography. The results are
shown in Table 1.

Table 1
e S — —
Example | Zeolite | Condensate|[Reaction R 1326 Performance
[ml] duration | content (ml/h]
[h] [ppm]
1 HZSM S 46 4 45 12.5
2 zeolite Y 42 2 below the 25
detection
limit
3 5A molecular 40 3 258 - 16.6
sieve '
|
& 10A molecular 41 3 below the 16.6
sieve detection
limit
e——2 —

Comparative Examples 1 - 3:

For comparison, the experiments of Examples 1 - 4 were
carried out with the zeolite replaced by SiO0,, y=-Al,0, or
activated charcoal (BET specific surface area: 1250
m’/g). The results are shown in Table 2.



Cdnpar ative Exanpl e

React or Condensat e Reaction R 1326
Per f or mance packi ng [m] duration cont ent
[t /h] | [h] Iepr] 1.
Acti vat ed 44 3 134. 3 16 char coal
2 Sierr] 41 4 : +2—5
[err]-Al[err]err] 41 4 l%zﬁégMENE.%lEET
-6 - !- 10 MaR 1997
Table 2
[Comparative
Example Reactor Condensate | Reaction R 1326 Performance
packing [ml] duration content [ml/h]
[b] {ppm]
1 Activated 44 3 1343 16.6
charcoal
2 §10, 41 A 2640 12.5
3 v-A1,0, 41 4 1290 12,5

3



7 .PATEPH'—GL—AHVB—J:———A——pr ocess for renoving olefinic

I mpurities of
the err]F[err]CI[err] where m= 2-3, n =1-4, p = 1-6,
= 0- ”" ImI mﬂl 2m or of 1,1,1, 4,4, 4-hexafl uoro-2-chloro-
2 b t ene,* en-contai ni ng chl orofl uor ocar bons of the fornula
C[err]H[err]F[err]CId where a = 2-3, D E1-5 = 1-7. - d =0-4 and
b+c+d = 2a+2, which conprises passing the THENSHEBT WA € 8EEN
chl or o- f | uopaeenkord ailmsizhe gas phase at REPLACED

1. A process for removing olefinic impurities of the
formula CHFCl, where m=2-3, n=1-4,
p=1-6, q=0-4andn+p+ q = 2m, from
hydrogen—contaihing chlorofluoreccarbons of the
foﬁula C.H,F.Cl, where a=2-3, b=1«35,
c=1-7,d=0~4andb +c +d=2a+ 2, which
comprises passing the contaminated chloro-fluorocar~-
bons in the gas phase at temperatures of 200 to

- 400°C and pressures of from 1 to 50 bar over a
zeolite which, in the anhycirous and template-free
form, has the formula 2 . Al,0, - x (Si0,) in which
% = H, NH,, M(I);0, M(II)O or M(IIX),0, where M(I) is
an alkali metal, M(IX) is an alkaline earth metal
and M(III) is a rare earth metal having an atomic
number from 57 - 71 in the Periodic Table of the
Elements, and x is a number from 2 to 2000.

2. The process as claimed in claim 1, which is carried
~out at from 250 to 350°C.

3. The process as claimed' in claim 1, which is carried
out at from 290 to 310°C.

4. The process as claimed in claim ‘1, wherein the
contaminated chlorofluorocarbons are passed over the
zeolite in a stream of carrier gas.

5. The process as claimed in claim 1, wherein from 0.5
to 10 % by volume of oxygen or air is continuously
metered into the contaminated chlorofluorocarbons
before they are passed over the zeolite.

6. The process as claimed in claim 1,' wherein the

zeolite employed is H-ZSM 5, zeolite A, zeolite X or
zealite Y.
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térrpeWOO[err]C and pressures of form1l to 50 bar

over a zeqli [ \mp:the anhydr ous and tenpl ate-free form has the
forwla\r\“@\\mm r\ ]. x (Sigerr])in which Z = H NHerr],
[ LI

M) [er O&r MIll)[err]Oerr] where MI) _ is an alkali netal,
M11) is an alkaline earth nmetal and= 8 =M1Il).is a rare earth netal
havi ng an atom ¢ nunber from57-71 in the Periodic Table of the

El ements, and X the précestUBBEE1hiABH21h0cRR9R. 1, whereihCoDPEPEREE aS
clainmed in claim,1 m?%ﬁ%gls carried OHt at from 250 t8 350kerr]C.
3. The processiTPUEHiissy a%p cFemayed firom, ore cgf ithe ohydrogen=yz: ¢ om
290 to 310[err] Ccontaining chlorofluorocarbons 1,1,l-trifluoro-2-
chlorocethane 01133a),1,l,1-t;if1uoro-2,2—dichloro-
ethane (R 123), 1,1,1,2-tetrafluoroethane (R 134a),
1,1,1,2,2-pentaflucroethane {R 125} or
1,1,1,2,3,3,3-heptafluoropropene (R 227).
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4. The process as clainmed in claim 1, wherein the

- cont am nat ed chl orof |l uorocarbons are passed over the zeolite in a

. stream of carrier gas. 5. The process as clained in claiml1, wherein
fromO0.5 to 10% by vol une of oxygen or air is continuously netered
into the contam nated chl orofl uorocarbons before they .are passed over
the zeolite. 6. The process as clainmed in claiml1l, wherein the zeolite
enpl oyed i s hbgbbhbt dEOkhkedAscieghrbe X or zeolite Y.

Process for the pﬁrification of chlorofluorocarbons

The invention relates to a procesa for removing olefinic
impurities from hydrogen-containing chlorofluorocarbons
(HCPCs) in which the contaminated HCFCs are passed in the
gas phase at 200 to 400°C over a zeolite.

REPLACEMENT SHegT
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7. The process as claimed in claim1, wherein olefinic

r enoved—fromone of the hydrogen- contai ni ng ct

1,1,1- chl oroet hane (R 133a) 11,1,
et hane ﬂm% mmﬁl—m&w’ t et raf | uoroet hane (R 134a),
1,1, 1, hane (R 125) or 12 AUG 1999
1,1, 1, 2,3, 3, 3-hept af | uoropropene (R 227).

PATENT CLAIMS :

1.

7

A process for removing olefinic impurities of the —
formula CH.F,Cly where m = 2-3, n = 1-4, p = 1-6, g = 0-
4 and n+p+q = 2m, or of 1,1,1,4,4,4-hexafluoro-2-chloro-
2-butene, from hydrogen-containing chlorofluorocarbons
of the formula C,H,F.Cly where a = 2-3, b = 1-5, ¢ = 1-7,
d = 0-4 and b+c+d = 2a+2, which comprises passing the
contaminated chloro-fluorocarbons in the gas phase at
temperatures of 200 to 400°C and pressures of form 1 to
50 bar over a zeolite which, in the anhydrous and
template-free form, has the formula Z . Al,0;. x (Sidz)in
which Z = H, NH,, M(I),0, M(II)O or M(III),0; where M(I)
is an alkali metal, M(II) is an alkaline earth metal and
M(III) is a rare earth metal having an atomic number
from 57-71 in the Periodic Table of the Elements, and x

is a number from 2 to 2000.

The process as claimed in claim 1, which is carried out

at from 250 to 350°C.

The process as claimed in claim 1, which is carried out

at from 290 to 310°C.

The process as c¢laimed in claim 1, wherein the
contaminated chlorofluorocarbons are passed over the

Zzeolite in a stream of carrier gas.

The process as claimed in claim 1, wherein from 0.5 to
10% by volume of oxygen or air is continuously metered
into the contaminated chlorofluorocarbons before they

are passed over the zeolite.

The process as claimed in claim 1, wherein the zeolite

employed is H-ZSM 5, zeolite A, zeolite X or zeolite Y.

I mpurities are
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