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ABSTRACT

METHOD FOR THE SEPARATION OF HFA 134a

A method for separating HFA 134a from an
HFA l1l34a-rich mixXture thereof with HF and/or HCFC 1122
which comprises feeding the mixture to a distillation

column to separate an azeotrope or near—-azeotrope of
HFA 134a and HF and/or HCFC 1122 from a residue

comprising substantially pure HFA 134a. Starting from
an HF-rich mixture of HFA 134a such as a typical product
stream in HFA 134a production, the method includes a
first distillation step to separate HF from the initial

mixture and produce an azeotrope oOr near azeotrope of
HFA 134a and HF which is an HFA 134a-rich mixture.
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METHOD FOR THE SEPARATION OF HFA 134a
___________’_«_______________..._-—-—-—————-—-——-——-——--——-'—

This 1nvention relates to a process for
separating 1,1,1,2-tetrafluoroethane from a mixture
5 thereof with hydrogen fluoride and/or
1-chloro-2,2-difluoroethylene.
Several methods are known for making
1,1,1,2-tetrafluoroethane (HFA 134a) which is useful
for example as a refrigerant, as an aerosol propellant
10 and as a foam blowing agent. In particular, it is known

to make HFA 134a by reacting hydrogen fluoride (HF) with
various C, compounds.

ALt some stage 1n these processes, a reaction
product 1s formed containing HFA 134a and HF and,

15 usually, other halogenated organics. Not only is it
necessary to isolate the HFA 134a in a substantially
pure form but it is also essential to the economics of
the process to recover the HF and any other unchanged

starting materials for recycling to the fluorination

20 reactor. One method that has been proposed for
separating HFA 134a and HF is to scrub the mixed gases

with water.

In some at least of the known processes a

by-product of the reaction is

25 l-chloro-2,2-difluorocethylene (HCFC 1122). This
by—-product is toxic and needs to be removed from HFA
134a or at least reduced to an extremely low level, eg
below'lo ppm and preferably lower. SeVeral methods have
been proposed for removing HCFC 1122 from HFA 134a,

30 including (i) permanganate treatment., (ii) reaction with
HF over chromia and (iil) absorption using a molecular
sieve such as a zeolite or a carbon molecular sieve.

It has now been found that azeotropic mixtures of
HFA 134a with HF and/or HCPEFC 1122 are formed at wvarious
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temperatures and pressures and it has further been found

that azeotropic distillation of HFA 134a/HF and/or

HCFC 1122 mixtures, as hereinafter described, provides a
highly efficient and economic method of separating the

materials, especially for removing essentially pure
HFA 134a from the mixtures.

According to the present invention there 1is
provided a method for the separation of HCFC 1122 which
1,1,1,2-tetrafluoroethane (HFA 134a) from a HFA
134a-rich mixture thereof with HF and/or HCFC 1122 from a
comprises passing said mixture through a distillation
column whereby to separate an azeotrope Or
near—-azeotrope of HFA 134a and HF and/or
residue comprising essentially pure HFA 134a and
collecting said residue from the distillation column.

It has been found that azéotropic mixtures of

HFA 134a and HF are formed at various temperatures and
pressures: -

Pressure Temperature HFA 134a HEF
(bars absolute) (°C) (mole (mole
fraction) fraction)

0.5 -42 0.73 0.27
1.0 —27 0.76 0.24
3.0 0 0.82 0.18
6.0 20 0.85 0.15
10.0 38 0.87 0.13
16.0 56 0.87 0.13

It has also been found that azeotroplic mixtures
of HFA 134a and HCFC 1122 are formed at wvarious

temperatures and pressures: -
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-~ 3 -
Presshfe Temperature HFA 1l34a HF
(bars absolute) (°C) (mole (mole
fraction) fraction)
0.5 -4 4 0.74 0.26
1.0 -29 0.77 0.23
3.0 -2 0.82 0.18
6.0 18 0.86 0.14
10.0 36 0.89 0.11
16.0 55 0.92 0.08

It has also been found that ternary azeotrope of
HFA 134a, HF and HCFC 1122 are formed at the various
temperatures and pressures given 1n the above tables.

By the term "near—-azeotropic mixture’ there 1s
meant a mixture which contains the components thereof 1in
amounts close to but not exactly equal to the amounts in
the actual azeotropic mixture.

The invention utilizes these azeotrope-forming
capabilities of the components of mixtures to effect a
separation of essentially-pure HFA 134a from the
mixtures. Thus passing to a distillation column

operating at a temperature T°C (and associliated pressure
P) a mixture of HFA 134a with HF and/or HCFC 1122

‘containing a proportion of HFA l34a greater than the

azeotrope between HFA 134a and the other component(s) at
T°C and pressure P, results in removal oOf the azeotrope
or a near—-azeotrope from the top of the column and a
liquid residue comprising essentially pure HFA 134a.
Accordingly by the term "HFA 134a-rich mixture”

as used herein there is meant a mixture of HFA 134a with
HF and/or HCFC 1122 which contains a proportion of HFA
134a greater than the azeotrope between HFA 234a and the

other component(s) at the particular temperature and

associated pressure at which the distillaticn column 1S

operated.
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By way of example and having regard to the tables
above, the term "HFA 134a-rich mixture" means in

relation to operation at 38°C (and 10 bar) or 56°C (and
16 bar) a mixture of HFA 134a and HF contalning a mole

5 fraction HFA 134a greater than 0.87, whilst in relation
to operation at —-42°C (and 0.5 bar), the term means a
mixture containing a mole fraction HFA 134a greater
than 0.73. It is to be understood that the precise

figures quoted above and in the tables above are

10 approximate only and are not to be interpreted as
imposing a precise numeral restriction on the scope of
the term "HFA 134a~rich mixture" or the invention.

It will be readily apparent, that for any
particular HFA 134a-rich mixture, lowering the

15 temperature of operation of the distillation column
reduces the amount of HFA 134a removed by the column as
an azeotrope or near—azeotrope and hence increases the
amount of essentially pure HFA 134a separated from the
mixture. However, whilst there may be an advantage from

20 operating at very low temperature and below 1 bar
pressure in terms of HFA 134a separated, in practice 1t
is convenient to operate the separation at about

atmospheric pressure and about -27°C.

As stated, the invention resides 1n recovering
25 HFA,134a'from a HFA 134a-rich mixture of HFA 134a with

HF and/or HCFC 1122. In practice, however, the product
stream from a HFA 134a production unit will often be
HF-rich rather than HFA 134a-rich and in fact typically
will contain a major proportion of HF. Such a product

30 stream will require treatment to produce a HFA 134a-rich
mixture prior to use in the invention. Any method for
reducing the HF content of the mixXxture and creatling a

HFA 134a-rich mixture may be employed but we nave found

L,
s B

that an azeotropic distillation technique

35 particularly sulitable.
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In this technique, distillation of the HF-rich

mixture results in removal of an azeotrope oOr near
azeotrope of HFA 134a and HF and a residue comprising
ligquid HF. The resulting azeotrope or near—-azeotrope

may be employed as the HFA l34a-rich mixture in the present
invention; thus with reference to the tables above (cC),
distillation of the HF-rich mixture at high

temperature (and high pressure) can result 1n an

azeotropic or near-azeotropic mixture containing a mole
fraction HFA 134a of about 0.87; distillation of this

azeotropic or near azeotropic mixture at a lower

temperature (and lower pressure) can result 1n th

(v

formation of another azeotrope Or near—azeotrope
containing a mole fraction HFA 134a of about 0.73 with
associated separation of essentially pure (liquid)
HFA 134a.

| In practice, the HFA 134a product stream from a
production unit 1S likely to contain only a small amount
of HCFC 1122, for example about 20 ppm, and even during
the HFA 134a work up procedure there is unlikely to be
produced a HFA 134a/HCFC 1122 mixture which is not a
HFA 134a-rich mixture. Such HFA 134a-rich mixtures do
not require a pre—-treatment before use 1in the invention.

However, in the event that a HCFC 1122-rich‘mixture were

to be treated it can be distilled in a prelliminary
distillation column as described above in respect of
HF-rich mixtures. Since the treatment of a HCFC 11l22-rich
mixture has little practical significance, the inventlon

is described hereinafter only in respect Orf an HF-rich

mixture.

According to a preferred embodiment c¢I the

invention there is provided a method for the separation
of 1,1,1,2-tetrafluorcethane (HFA 134a) from an initial
mixture thereof with HF, said method comprising passing

the mixture through a first distillation co_umn whereby
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tO separate a first azeotrope or near azeotrope of HF
and HFA 134a from a first still residue comprising HF,

feeding the azeotrope or near—-azeotrope to a

second distillation column maintained at a lower
pressure than the first distillation column whereby to
separate a mixture comprising a second

azeotrope or near-azeotrope of HF and HFA 134a from a
second still residue comprising HFA 134a. |

In the case of an initial mixture comprising a
major proportion of HF and a minor proportion of HFA
134a, the preferred method of the inventlion separates
both HF and HFA 134a and comprises :-—

(1) passing the initial mixXxture through a first
distillation column whereby to separate HF from a
relatively low boilling azeotroplc Or near—-azeotropic
mixture comprising a major proportion of HFA 134a and a
minor proportion of HF;

(2) recovering HF from the bottom of the column;

(3) removing the azeotropic or near azeotropilc
mixture from the top of the column and feeding it to a
second distillation column maintained at a lower
pressure than the first column whereby to separate HFA
134a from a relatively low boiling mixture comprlsing an
azeotrope or near—azeotrplic contalning a major
proportion of HFA 134a and a minor proportion of HF;

(4) removing the relatively low boiling mixture
from the top of the second distillation column and
returning it to the first distillation column, and

(5) recovering substantially pure HFA 134a from
the bottom of the second distillation column.

Included within the invention is a modification
of the two-column process decribed hereinbefore wherein

a liguid/liquid separation zone 1s provided between the

first and second distilliation columns whereby tO
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separate an upper layer rich in HF from a lower laver
rich in HFA 134a, as hereinafter described.

According to a further feacture of the invention
there is provided a method for the separation of
1,1,1,2~tetrafluorocethane (HFA 134a) from an HF-rich
mixture thereof which comprises passing the mixture

through a first distillation column whereby to separate
a first azeotrope or near-—-azeotrope of HF and HFA 134a
from a first still residue comprising HF, feeding the
azeotrope or near~a2eotrope to a liguid-liqguid
separation zone whereby to separate an upper HF-rich
layer from a lower HFA 1l34a~rich layer and pasing said
lower layer to a second distillation column whereby to

- separate a second azeotrope or near-azeotrope of HF and

HFA 134a from-a'second.still residue comprising HFA
134a. ' ' '

Thus, in the case of an initial mixture
comprising a major'proportion of HF and a minor
proportion of HFA,134a, this feature of the invention
comprises: |

(1) passing the initial HF—rich mixture through
a first distillation column whereby to separate HF from
a relatively low boiling azeotropic or near—azeotroplc
mixture comprlsing a major proportion of HFA 134a and a
minor proportion of HF: |

(2) recovering HF from the bottom of the column:

(3) removing the mixture from the top of the
column and feeding it to a separation zone whereby to
separate an upper HF-rich laver from a lower HFA
134a-rich layér:

(4) removing the HFA 134a-rich laver from the
separation zone and feeding it to a second distillation
column whereby to separate HFA 134a from a relatlvely
low boiling azeotropic or near-azeotropic mixture

lllllll
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comprising a major proportion of HFA 1l34a and

a minof proportion of HF,

(5) removing the relatively low boiling mixXture from -
the top of the second distillation column and returning

it to the separation zone, and

(6) recovering substantially pure HFA 134a from the
bottom of the second distillation column.
The HF recovered from the bottom of the first

distillation column can be recycled to the fluorination
reactor.

Mixtures of HFA 134a and HF form two phases at
various temperatures as indicated below: -

Temperature Mole Fraction HFA 1l34a
(°C) Upper layer Lower layer
-40 0.30+04 0.92 +0.01
-30 0.31 " 0.92 "
~20 0.33 " 0.92 "
-10 0.36 " 0.92 "

0 0.40 " 0.92 )
10 0.45 " 0.92 "
20 0.52 " 0.92 "
30 0.60 " 0.92 ,

The critical solution temperature occurs between
30 and 40°C.

Thus, over a range of temperatures, a mixture ot
HFA 134a and HF separates into an upper layer rich in HF
and a lower layer rich in HFA 1l34a.

The upper layer formed in the separatlon zone can

be returned to the first distillation column whilst the

lower laver is passed to the second distillat:ion column
which is generally maintained at a pressure from about
0.5 to about 36 bars absolute. The operating pressure 1S

preferably lower than that of the first column where HE
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18 the major component of the initial mixture. The
second column separates substantially pure HFA 134a from
a mixture comprising an azeotrope or near-—azeotrope less
rich i1n HFA 134a than the distillate from the first
column. The distillate from the second column can be
recycled to the separation zone.

The initial mixture used in the method of the
invention may be any HFA 134a-rich mixture of HFA 134a
and HF requiring separation. A feature of the method is
applicable to HF-rich mixtures obtained in prOcesses for
the manufacture'of HFFA 134a by the reaction of HF with
C, compounds. The mixtures produced in such processes
generally contain'HF; HFA 134a and'other halogenated
products such as 2-chloro-1,1,1-trifluoroethane,
z2—chloro-1,1,1,2-tetra- fluoroethane and/or
trichloroethylene. If necessary, these reaction streams
may be given a pre-treatment in order to effect partial
Oor complete removal of one or more of these other
constituents. ‘

When treating a mixture wherein HF is the major
component, the first distillation column isg generally
maintained at a pressure from about 0.5 to about 36 bars
absolute and separates the bulk of the HF and any other
materials heavier than the HFA 134a/HF azetrope from an
azeotrope or near-azeotrope rich in HFA 134a, the
preclse composition depending upon the temperature and
pressure of the column. The HF recovered from the
bottom of the column can be recycled to the fluorination
reactor. .

The second distillation column is then generally
maintained at a pressure from about 0.4 to about 8 bar
absolute, a feature being that the operating pressure
in the second column is lower than that of the first

column, and separates substantially pure HFA 134a from a
mixture comprising an azeotrope or near—-azeotrope less
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rich 1n HFA 134a than the distillate from the first
column. The distillate from the second column can then
be recycled to the first column.

The conditions recited for the second column may
be adopted where the initial mixture is HFA 134a-rich in
respect of HF and/or HCFC 1122 and therefor requires only
a single distillation column.

The 1nvention will now be illustrated with
reference to the accompanying drawings, the Figures
being schematic representations of equipment for use in
treating a HF-rich mixture of HFA 134a and HF
A, Referring to Figure 1, a feed mixture comprising
about 20% of HFA 134a and 80% of HF, on a molar basis,
1s fed via line 1 to a distillation column 2 maintained
at a pressure of 16 bars absolute. An azeotrope or
near—azeotrope of HFA 134a (87% molar) and HF (13%
molar) 1s taken from the top of the column and condensed
in a condenser 3 whilst the residue comprising HF (and
various halogenated organics) leaves the column via line
4 for recycling to the fluorination reactor. Part of the
condensate from the condenser 3 is fed via line 5 to a
second distillation column 7 maintained at a pressure of
3 bars absolute, a reflux flow line 6 leading back to
the column 2 from condenser 3. Substantially pure HFA
134a 1s taken from the bottom of the column 7 via line 8
whilst an azeotrope or near—azeotrope of HFA 134a (82%
molar) and HF (18% molar) is taken from the top of the
‘column 7, condensed in condenser 9 and returned via line
10 to the first column 2. A reflux flow line 11 leads
from.the condenser 9 back to the column 7 and a lights

recycle flow line 12 leads from the condenser 9 back to

the fluorination reactor.

B. Referring again to Fig. 1, a feed mixture
comprising about 6% of HFA 134a, 23% of Rl33a and 71% of HF

on a molar basis, 1s fed at 75°C via line 1 o a
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distillation column 2 maintained at a pressure of 16

bars absolute. An azeotrope or near—azeotrope of HFA 1343
(87% molar) and HF (13% molar) is taken from the top of
the column and condensed in a condenser 3 whilst the
residues comprising HF and R133a leave the column via

line 4 for recycling to the fluorination reactor. Part

Of the condensate from the condenser 3 is fed via line S
at about 56°C to a second distillation column 7
maintained at a pressure of 1 bar absolute, a reflux

flow line 6 leading back to the column 2 from condenser

3. Substantially pure HFA 134a is taken from the bottom of
the column 7 via line 8 whilst an azeotrope or
near-azeotrope of HFA 134a (82% molar) and HF (18% molar)
1s taken from the top of the column 7, condensed in
condenser 9, and returned via line 10 at about-29°C to
the first column 2. A reflux flow line 11 leads from the
condenser 9 back to the column 7 and a lights recycle
flow line 12 leads from the condenser 9 back to the
fluorination reactor.

C. This embodiment describes the treatment of a
mixture containing the impurity 1122. Referring again to
Fig. 1, a feed mixture comprising about 6% of HFA 134a, 23%
of R133a, 71% of HF and 0.001% of HCFC 1122 on a molar
pasis, is fed at 75°C via line 1 to a distillation

column 2 maintained at a pressure of 16 bars absolute.

AN azeotrope or near-azeotrope of HFA 134a (87% molar) and
HF (13% molar) containing HCFC 1122 (0.1% molar) is taken
from the top of the column and condensed in a condenser

3 whilst the residues comprising HF and various
halogenated organics leave the column via line 4 for

recycling to the fluorination reactor. The residues

contaln less than 1 X 10-°¢ppm of HCFC 1122. Part of the

condensate from the condenser 3 is fed via line 5 at

about 56°C to a second distillation column 7 maintained

at a pressure of 1 bar absolute, a reflux flow line 6

L . . T T N I L LI ERL RN
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leading back to the column 2 from condenser 3.
Substantially pure HFA 134a (containing less than 1 x 10 °
ppm of HCFC 1122) is taken from the bottom of the column 7
via line 8 whilst an azeotrope or near-azeotrope of

HFA 134a (82% molar) and HF (18% molar) is taken from the
top of the cclumn 7, condensed in condenser 9, and
returned via line 10 at about-29°C to the first column

2. A reflux flow line 11 leads from the condenser 9 back
to the column 7 and a lights recycle flow line 12 leads

from the condenser 9 back to the fluorination reactor.

During operation of the system, the HCFC 1122 content

of the vapour mixture fed to condenser 3 from the top ot
column 2 increases and from time to time thilis wvapour
mixture is vented from the system and returned to a
suitable point in the HFA 1l34a produétion/work-up.

D. Referring to Figure 2, a feed mixture comprising
about 20% of HFA 134a and 80% of HF, on a molar

basis, is fed via line 1 to a distillation column 2
maintained at a pressure of 16 bars absolute. An
azeotrope of HFA 134a (87% molar) and HF (1l3% molar) 1is
taken from the top of the column and condensed 1n a
condenser 3 whilst the residues comprising HF and
various halogenated organics leave the column via line 4
for recycling to the fluorination reactor. Part of the
condensate from the condenser 3 1s fed via line 5 to a
separation zone 13 maintained at a temperature of 0°C, a
reflux flow line 6 leading back to the column 2 from
condenser 3. In the separation zonel3, an organlc phase
comprising 92 mole percent HrFA 134a and 8 mole percent HF
forms as the bottom layer and an acid phase comprisling
60 mole percent HF and 40 mole percent HFA 134a as the top
layer. The acid phase 1s returned from the top of the
separation zone 13 to the column 2 whilst the organic

rphase 1s fed from the bottom of the separation zonel3 CO

a second distillation column 7 maintained at & pressure
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of 3 bars absolute. Substantially pure HFA 134a is taken

from the bottom of the column 7 via line8 whilst an
azeotrope of HFA 134a (82% molar) and HF (18% molar) is

taken from the top of the column 7, condensed in
condenser 9 , and returned via line 10 to the separation
zone 13. A reflux flow line 1l leads frcm the condenser
9 back to the column 7 and a lights recycle flow line

12 leads from the condenser 9 back to the fluorination
reactor.

E. Referring again to Fig. 2, a feed mixture
comprising about 6% of'HFA 134a, 23% of Rl33a and 71% of HF
on a molar basis, is fed at 75°C via line 1 to a
distillation column 2 maintained at a pressure of 16

pars absolute. An azeotrope or near-azeotrope of HFA 134a
(87% molar) and HF (13% molar) is taken from the top of
the column and condensed in a condenser 3 whilst the
residues comprising HF and R1l33a leave the column via

line 4 for recycling to the fluorination reactor. Part

of the condensate from the condenser 3 is fed at about
56°C via line 5 to a separation zonell3 a reflux flow

line 6 leading back to the column 2 from condenser 3.

In the separation zone 13 an organic phase comprising

about 92 mole percent HFA 134a and 8 mole percent HF forms
as the bottom layvyer and an acid phase comprising about

- 60 mole percent HF and 40 mole percent HFA 134a as the top

layer. The acid phase 1s returned from the top of the
separation zone 13 to the column 2 (at about -40°C)
whilst the organic phase is fed from the bottom of the
separation zone l1l3(at about -40°C) to a second
distillation column 7 maintained at a pressure of 1 bar
absolute. Substantially pure HFA 134a is taken from the

pottom of the column 7 via line 8 whilst an azeotrope or
near—-azeotrope of HFA 134a (82% molar) and HF (18% molar)

is taken from the top of the column 7 condensed in

condenser 9 , and returned via line 10 at abou- —-27°C toO
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the separation zone 13. A reflux flow line 1ll leads from
the condenser 9 back to the column 7 and a lights

recycle flow line 12 leads from the condenser 9 back to
the fluorination reactor.
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CLAIMS

1. -~ A method for the separation of 1,1,1,2-tetra-
fluoroethane (HFA 134a) from a HFA 134a-rich mixture
thereof with HF and/or 1l-chloro-2,2-difluoroethylene

(HCFC 1122) which comprises passing said mixture through
a distillation column whereby to separate an azeotrope

Or near-azeotrope of HFA 134a and HF and/or HCFC 1122
from a residue comprising essentially pure HFA 134a and
collecting said residue from the distillation column.

2. A method as claimed in claim 1 wherein the

HFA 134a-rich mixture is derived by distillation from

an 1nitial mixture which is HF-rich.

3. A method as claimed in claim 2 which comprises -
passing the initial mixture through a first distillation
column whereby to separate a first azeotrope or near
azeotrope of HF and HFA 134a from a first still residue
comprising HF, feeding the azeotrope or near~azeotrope
o a second distillation column maintained at a lower
temperature and pressure than the first distillation
column whereby to separate a mixture comprising a second
azeotrope oOr near-—azeotrope of HF and HFA 134a from a
second still residue comprising substantially pure HFA 134a.
4 . A method as claimed in claim 2 or claim 3 wherein
the 1nitial mixture contains a major proportion of HF
and a minor proportion of HFA 134a which comprises

(1) passing the initial mixture through a first
distillation column whereby to separate HF from a
relatively low boiling azeotropic or near-azeotropic
mixture comprising a major proportion of HFA 134a and a
minor proportion of HF,

(2) recovering HF from the bottom of the column.

(3) feeding the azeotropic or near AZeotroplc mixture
from the first distillation column to a second
distillation column maintained at a lower Lemperature

and pressure than the first column whereby tc separate

. . . .. e . e s e . . .t . cs s et pledtys N H f‘lfm~ﬁv4k"‘:h“<""' .
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HFA 134a from a relatively low-boiling mixXture
comprising an azeotrope or near-azeotrope containing a
major proportion of HFA 134a and a minor proportion of
HF,

(4) returning the low-boiling mixture from the top of
the second distillation column to the first distillation
column, and

(5) recovering substantially pure HFA 134a from the
bottom of the second distillation column.

5. A method as claimed in claim 2 or claim 3 which
comprises passing the initial mixture through a first
distillation column whereby to separate a first
azeotrope or near-azeotrope of HF and HFA 134a from a
first still residue comprising HF, feeding the azeotrope
Or near~azeotrope to a liquid/liquid separation 2zone
whereby to separate an upper HF-rich laver from a lower
HFA 134a-rich layer and passing said lower layer to a
second distillation column whereby to'separate a second

azeotrope or near—azeotrope of HF and HFA 134a from a

second still residue comprising substantially pure HFA 134a.

6. A method as claimed in claim 4 or claim 5 which
comprises:—
(1) passing the initial HF-rich mixture through a

first distillation column whereby to separate HF from a
relatively low boliling azeotropic or near—azeotropic
mixXxture comprising a major proportion of HFA 134a and a
minor proportion of HF,

(2) recovering HF from the bottom of the column,

(3) feeding the azeotropic or near—-azeotropic mixture
from the top of the first distillation column to a
separation zone whereby to separate an upper HF-rich
layer from a lower HFA 134a-rich laver,

(4) feeding said lower laver to a second distillation
column whereby to separate HFA 134a from a relatively

low boiling azeotropic or a near-—azeotropic mixture.
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comprising a major proportion of HFA 134a and a minor
proportion of HF,

(5) returning the low-boiling mixture from the top of
the second distillation column to the separation zone,
and

(6) recovering substantially pure HFA 134a from the
bottom of the second distillation column.

7. A method as claimed in claim 6 wherein the upper
HF-rich layer is fed from the separation zone (step 3)
to the first distillation column.

8. A method as claimed in claim 5, 6 or 7 wherein
the second distillation column is operated at a lower
temperature and pressure than the first distillation
column.

g. A method as claimed in any one of Claims 1 to 8

wherein the distillation column or the first

distillation column is operated at a pressure of from
0.5 bar to 36 bars absolute.

10. A method as claimed in claim 9 using two
distillation columns and wherein the second distillation

column is operated at a pressure of from 0.4 bar to 8
bars absolute. '
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Fig. 2
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