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Description

Process for the reactivation of an activated charcoal
catalyst employed in the preparation of 1,1,1,2,3,3,3-
5 heptafluoropropane (R 227).

A substitute which has been proposed in some applications

for the ozone—-endangering fully halogenated chlorofluoro-
carbons is 1,1,1,2,3,3,3-heptafluoropropane (R 227). In

the preparation thereof from hexafluoropropene and HF,

~ 10 the catalyst used is activated charcoal (British Patent
902,590). However, it hds been found that the catalyst
-loses its activity after only a relatively short time.
The ioss in activity is evident, inter alia, from the
fact that the hot spot, which, at the beginning of the

15 reaction, is at the beginning of the catalyst bed (point
of entry of hexafluoropropene and HF), gradually m:.grates

to the end of the bed. At the same time, an incres 5

the weight of the activated charcoal is obsexj ' e

20 tion of the charcoal catalyst.

It has already been disclosed that, in thd"X
activated charcoal which has been used as an a ,
desorption of the adsorbed substances, and thus regenera—
tion of the adsorbent, can sometimes be achieved by
25 increasing the temperature (Ullmann’s Encyclopedia, 4th
- Edition, Volume 2 (1972), pp. 610 - 613). In general,
temperatures of from about 300 to 500°C are used. How-
ever, if the adsorbate has low volatility, heating does
not cause regeneration. Instead, the adsorbed organic
30 impurities carbonize on heating and .cause permanent
damage. In this case, new adsorption pores can be created
by treatment with CO,- and steam-containing gas at about
900°C. However, this reactivation of the activated char-
coal as adsorbent is associated with loss of charcoal,
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catalytic activity can be reactivated by heating to from

450 to 900°C in a stream of inert gas or in vacuo. This
is surprising since it would have been expected that the
10  activated charcoal has been deactivated through adsorp-
~ tion of non-volatile oligomers, which would carbonize on
'\/ heating to from 450 to 900°C.

The invention therefore relates to a process for the
reactivation of an activated charcoal catalyst employed

15 in the preparation of 1,1,1,2,3,3,3-heptafluoropropane
(R 227), which comprises heating the catalyst to from 450
to 900°C .i.n a stream of inert gas or under reduced
pressure.

It is preferred to carry out the process in a stream of

20 inert gas. The preferred inert gas is nitrogen. The inert
gas can be heated to from 450 to 9200°C; in this case,
additional heating of the activated charcoal by other
means is unnecessary, although possible. However, if the
inert gas cannot itself be heated to from 450 to 900°C,

25 ' the activated charcoal must be heated to said temperéture
by other mean‘s} it is preferably irradiated with micro-
waves. The stream of inert gas or the pressure reduction
causes the gases formed on heating of the activated
charcoal to be transported away.

30 The activated charcoal catalyst is preferably heated to
from 550 to 800°C, in particular to from 600 to 800°C.

After treatment for from 1 to 24 hours, preferably for
from 5 to 10 hours, the reactivation is complete. This
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If the process is carried out under reduced pressure,
10 this is preferably less than 1 mbar.

It is also possible to use superheated steam mixed with
Co, at from 450 to 900°C.

The examples below serve to illustrate the invention.

Example 1
15 30 g of activated charcoal which had been used as cata-
lyst in the synthesis of R 227 from hexafluoropropene and
HF and had thus substantially lost its activity were
introduced into a tubular reactor made from quartz glass.
The tubular reactor was introduced into a microwave
20 apparatus. The activated charcoal in the reactor was
irradiated for 20 minutes with microwaves at an output of
400 watts and at a fréguency of 2450 MHz, during which
the activated charcoal was heated to 600°C. During the
heating, a 10 1/h stream of nitrogen was passed over the
25 activated charcoal. It had subsequently recovered its
' full catalytic activity, which is evident from the
position of the hot spot. '

Example 2

3 kg of activated charcoal which had been used in the
30 synthesis of R 227 and had substantially lost its cata-

lytic actiir‘ity were heated to 300°C over the course of

5 hours and to 550°C over the course of a further
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Patent claims:

1.
5
2.
3.
N 10
4,
5.
15
6.

A procesg for the reactivation of an activated
charcoal catalyst employed in the preparation of
1,1,1,2,3,3,3-heptaflucropropane (R 227), which
comprises heating the catalyst to from 450 to %00°C

in a stream of inert gas or under reduced pressure.

The process as claimed in claim 1, wherein the
catalyst is heated to from 550 to 800°C.

The process as claimed in claim 1, wherein the

- catalyst is heated to from 600 to 800°C.

si de

The process as claimed in any one of claims 1 to 3,

wherein the catalyst is heated by microwave
irradiation.

The process as claimed in any one of claims 1 to 4,
wherein a stream of inert gas is used.

".l‘he process as claimed in claim 5, wherein the inert

gas employed is nitrogen.

A
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The invention relates to a process for the reactivation
of an activated charcoal catalyst employed in the
preparation of 1,1,1,2,3,3,3~-heptafluoropropane (R 227)
in which the catalyst is heated to from 450 to 900°C in
a stream of inert gas or under reduced pressure.
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particularly qf%%bs%'itturto wg?.cg‘ ltxa Been proposed in some applications

for the ozone-endangering fully halogenated chlorofluoxro-
carbons is 1,1,1,2,3,3,3-heptafluoropropane (R 227). In
the preparation thereof from hexaflporopropene and HF,
10 the catalyst used is activated charcoal (British Patent
902,590). However, it has been found that the catalyst
loses its activity after only a relatively short time.
The loss in activity is evident, inter alia, from the
fact that the hot spot, which, at the beginning of the
15 reaction, is at the beginning of the catalyst bed (point
of entry of hexafluoropropene and HF), gradually migrates
to the end of the bed. At the same time, an increase in
the weight of the activated charcoal is observed. The

object was to develop a process which enables reactiva—
20 tion of the charcoal catalyst. '

It has already been disclosed that, in the case of
activated charcoal which has been used as an adsorbent,
desorption of the adsorbed substances, and thus regenera-
tion of the adsorbent, can sometimes be achieved by

25 increasing the temperature (Ullmann’s Encyclopedia, 4th

' Bdition, Volume 2 (1972), pp. 610 - 613). In general,
temperatures of from about 300 to 500°C are used. How-
ever, if the adsorbate has low volatility, heating does
not cause regeneration. Instead, the adsorbed oxrganic

30 impurities carbonize on heating and  cause permanent
damage. In this case, new adsorption pores can be created
by treatment with CO,- and steam-containing gas at about
900°C. However, this reactivation of the activated char-
coal as adsorbent is associated with loss of charcoal, e
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notion of the staff 13 is transmtted anplitude variation due to a jolt .

before t hrough the novenent of the plate 16 as banking occurs. 30
shown in phantomin Figure 1. The indexing nechanism

descri bed 95 The index wheel teeth 24 are deep cut herein is an
efficient neans for transmtting t®@ pernmit anplitude variations which
may . power from the bal ance wheel w thout the be caused by sudden jolts
and novenents. wuse of internediate indexing |evers. The pins 22
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35 26 of the t ver the |t uch.as
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Having regard t o) €Gio r p | ndex
| ever. tion M%Hmnt I1}c0imat t er{'fl (?#glg's@%dx‘i %}ﬂﬂ mgg)?q'\x//'\ﬁg 11 is
mount ed abohit £haxceal oyhigh thas -bapRs ePloyed, an, catgdyst im athey7

whi ch is jour naprepardtioe o @ R2272and REP 1kE lost Bemeiow X igE dtlrain

bridge 29 whil 64y prs WAL V5§ @al bs' réactivated by heating to from
450 to 900°C in a stream of inert gas or in vacuo. This
is surprising since it would have been expected that the
10 activated charcoal has been deactivated through adsoxrp-
tion of non-~volatile oligomexrs, which would carbonize on
heating to from 450 to 900°C.

The inveantion therefore relates to a process for the
reactivation of an activated charcoal catalyst employed
15 in the preparation of 1,1,1,2,3,3,3-heptafluoropropane
(R 227), which comprises heating the catalyst to from 450

to 900°C in a stream of inert gas or under reduced
pressure.

It is preferred to carry out the pracess in a stream of

20 inert gas. The preferred inert gas is nitrogen. The inert
'gas can be heated to from 450 to 900°C; in this case,
additional heating of the activated charcoal by othex
means is unnecessary, although possible. However, if the

| inert gas cannot itself be heated to from 450 to 900°C,

25 the activated charcoal must be heated to salid temperature
by other means; it is preferably irradiated with micro-
waves. The stream of inert gas or the pressure reduction
causes the gases formed on heating of the activated
charcoal to be transported away.

30 The activated charcoal catalyst is preferably heated to
from 550 to 800°C, in particular to from 600 to 800°C.

After treatment for from 1 to 24 hours, preferably for
from 5 to 10 hours, the reactivation is complete. This
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other.end is journalled in a bearing 31 ina - 1. An indexing mnechanism
for a front. frame 32. A drag disc 33 having a tinepiece conprising: a.
bal ance staff jour- 45 plurality of teeth 34 on the outer periphery

nal led for oscillation; an oscillator nmounted 110 thereof is fixedly
nmounted on the bottom on the staff afd causing novenent of said of

the index wheel 11. The teeth 34 of the staff; an index wheel having a
plurality of di sc 33 are engaged by one end of an peri pheral teeth and
a menber nount E¥egkuent gan bR reareiad oy withis pox pnteide theecRs227the

bal ance staff peopacsion pmanadexfphaatﬁﬁgrmalenfeétédie fCtrdwades| Ng
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spring 36 is nount

support 37 whi EM‘?@BHP@d"Fofm ?5& %o A5 ‘bég‘n armalternately to engage
the teeth frame 32. of the index wheel

t d f il -
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electric or el &&om the fac?-héh?ﬁdwevm*elsﬁ%twﬂom % toothe
tronic drive mpadint( nof sntay) . ofrhexqzalﬂuodepk:bpéﬁepamﬂnsonﬁxwr ithiei on in

t he 22 andc%%aq&h%r palgel y-engage the teeth 24 anplitude of oscillation
of sai d oscillator

If the process is carried out under reduced pressure,
10 this is preferably less than 1 mbar. '

It is also possible toc use superheated steam mixed with
€O, at from 450 to 9%00°C.

The examples below serve to illustrate the invention.

Example 1 :

15 30 g of activated charcoal which had been used as cata-
lyst in the synthesis of R 227 from hexafluoropropene and
HF and had thus substantially lost its activity were
introduced into a tubular reactor made from quartz glass.
The tubular reactor was introduced into a microwave

20 apparatus. The activated charcoal in the reactor was
irradiated for 20 minutes with microwaves at an output of
400 watts and at a fréquency of 2450 MHz, during which
the activated charcoal was heated to 600°C. During the
heating, a 10 1/h stream of nitrogen was passed over the

25 activated charxcoal. It had subsequently recovered its

full catalytic activity, which is evideat from the
position of the hot spot. '

Bxample 2

3 kg of activated. charcoal which had been used in the
30 synthesis of R 227 and had substantially lost its cata-

lytic activity were heated to 300°C over the course of

5 hours and to 550°C over the course of a further
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of the index wheel 11 as the index pin and staff froma normal anplitude,
if the support plate 16 is oscillated by the mechanism is

subjected to sudden 60 balance staff 13.,The pin 22 rides on the
nmovenent, before the index pins bank i25 - surface of a tooth 24 noving
wheel 11 in against the root portions & the teeth. t he indi cated
direction. As the pin 22 2. An indexing mechanism in accor- becones

di sengaged froma tooth 24, the dance with Claim 1 further including: a
pin 23 cones i t® hanemdn antelegkrinally hegtefisturnage ¢ This $ewperde of
the 65 index vwherd ¥R!tlalitabtsd i fériSrBouLS. | OverNERY Whetkeakdwdaving a
plurality of pefre t8%ivated charcoal was flushed with 50 1/h of nitro-

| gen. It had subsequently recovered its full catalytic

5 activity.
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1345.283 —— 3 i pheral teeth, and a
drag spring flxedl w& I ndexi ng nmechansim for a 15 nmount ed at

one "énd mm“ disc tinepiece constructed, arranged and
t eet h .wi

to prevent reverse adapted to operate

substanti dl |y a$ herein- novement &f the index wheel . bef ore
described with reference to the 5 3. An indexing nmechanism in accor-
acconpanyi ng drawin g dance with Claim1 or Caim2 wherein: 6. A
wat ch i ncor por%ﬂ‘% SLalmesy ng 20 the oscillator conprises a bal ance
wheel mechani smin accordance with any*one of having a relatively | ow

anplitude of ogcil-z %# e o] exi ng
mechani sm in accor- & gbﬁ é@\tﬁTﬁg‘:ﬁi—:ﬁRb éh bt éﬂ éctfp?‘lt@al m 3,
wherei n: the bal ancgharcoal lgyed\ in: the preparation Q€| as a
sl ave notor being 1,%1,1,2,3,3, S-Eepﬁﬂudmm (R 90227 jed whiehhi gh

frequency gime stanggppriges heatﬁt@'\ﬁfé %dt¥iFst to from 450 to 900°C
in a stream of inert gas or under reduced pressure.

2. The process as claimed in claim 1, wherein the
catalyst is heated to from 550 to 800°C.

3. The process as claimed in claim 1, wherein the
10 catalyst is heated to from 600 to 800°C.

4. The process as claimed in any one of claims 1 to 3,

wherein the catalyst is heated by microwave
irradiation.

5. - The process as claimed in any one of claims 1 to 4,
15 " wherein a stream of inert gas is used.

6. . The process as claimed in claim 5, wherein the inert
gas employed is nitrogen.
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Abstract of the disclosure

Process for the reactivation of an activated charcoal
catalyst employed in the preparation of 1,1,1,2,3,3,3-
heptafluoropropane (R 227).

The invention relates to. a process for the reactivation
of an activated charcoal catalyst employed in the
preparation of 1,1,1,2,3,3,3~-heptafluoropropane (R 227)
in which the catalyst is heated to from 450 to 900°C in
a stream of inert gas or under reduced pressure,
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