
REPLACEMENT SHEET                                 1        Process for the
removal of olefinic impurities from     1,1,1,2,3,3, 3heptafluoropropane
The invention relates to a process for the removal of 5  olefinic
impurities from 1,1,1,2,3,3, 3-heptafluoropropane      (R 227), the
preparation of which is disclosed in British      Patent 902,590. This
compound has been proposed as a      substitute for ozone-endangering,
fully halogenated 



chlorofluorocarbons. In order to be able to use R 227 in 10  refrigeration
or - as a propellant  for pharmaceutical     aerosols, interfering and
toxic olefinic impurities     formed during synthesis - in some cases only
trace     amounts - must be removed completely. This is not pos-     sible
within economically acceptable limits by means of 15  conventional physical
methods such as distillation or      adsorption. It is therefore necessary
to find another way      of converting the interfering impurities, by
reaction      with suitable substances, into nontoxic compounds or into
those which can be separated from R 227 by physical means 20  without great
expense.       It has proven favorable to react the olefins, such as
2H-pentafluotopropene,  formed  in the  preparation  of      R 227, with
alcohols in the presence of bases. This forms      exclusively high-boiling
compounds, which can easily be 25  separated from R 227 during purification
distillation. In      addition, R 227 is not attacked, and the reaction
pro- 



ceeds quickly and quantitatively.       Although it is disclosed in
Chemical Abstracts 1971, Vol.      13: 60600w that a mixture of relatively
high-boiling 30  ethers and esters can be prepared from 2H-pentafluoro-
propene and alcohols in the presence of KOH, the conver-      sions are not
quantitative. It could therefore not have      been expected that traces of
2H-pentafluoropropene and      other olefins, dissolved in R 227, can be
removed.                                      - 2-  



quantitatively by reaction with alcohols. In addition it     was feared
that R 227 would form azeotropes with     alcohols,  analogously  to  many
other  fluorinated     hydrocarbons.  5  The invention relates to a process
for the removal of     olefinic  impurities of the formula
C[err]F[err]Cl[err] wherein     n = 2 - 6, m = 0 - 8, p - 1 - 12, q - 0 - 8
and m + p +     q = 2n, from 1,1,1,2,3,3,3-heptafluoropropane (R 227),
which comprises bringing the contaminated R 227 into 10  contact with an
alcohol and a base at temperatures of     from -20 to 100[err]C and at
pressures of from 1 to 50 bar,     and simultaneously or subsequently
removing the R 227 by     distillation.      The impurities are in
particular 1,1,3,3,3-pentafluoro- 15  propene (2H-pentafluoropropene) and
perfluoropropene.       It is preferred to use a monohydric alcohol of the 



formula C[err]H[err]OH, C[err]H[err](OH)[err] C[err]H[err]OH or
C[err]H[err](OH)[err] where      a - 1 to 6, in particular 1 to 3.
Particularly suitable      are methanol, ethanol, i-propanol and ethylene
glycol 20   (glycol).       The bases used are preferably those whose pK is
from 8 to      14, in particular NaOH, KOH or sodium phenoxide.       The
temperature is preferably from 0 to 50C and the      pressure is preferably
from 1 to 10 bar. Based on R 227, 25  the amount of alcohol is preferably
from 0.5 to 10% by      weight and the amount of base is preferably from
0.01 to      5% by weight.       The invention is illustrated in greater
detail with      reference to the examples below.    



REPLACEMENT SHEET         Examples 1 to 9:     A heatable stirred autoclave
(V = 300 ml) was charged     with 100 g of 1,1,1,2,3,3,3-heptafluoropropane
(R 227)     containing about 500 ppm of 2H-pentafluoropropene (PFP), 5  and
with 10 g of an alcohol and 1 g of a base. The     autoclave was
subsequently warmed to 50[err]C (pressure     9.3 bar) and stirred at this
temperature for 4 hours. The     content of PFP was monitored by gas
chromatography. The     alcohols and bases employed and the results are
shown in 10  Table 1.      Table 1 



Alcohol        Base              Content  of  PFP [ppm]
after 4 hours      Methanol       NaOH              b.d.l.* 15  Methanol
KOH              b.d.l.      Methanol       Sodium acetate    350
Methanol       Na[err]HPO[err]           400      Methanol       Pyridine
280      Methanol       Sodium phenoxide  150 20  Ethanol         NaOH
b.d.l.*      i-Propanol     NaOH              30      Glycol         NaOH
b.d.l.       * b.d.l. = below detection limit (< 1 ppm)  25   Example 10:
A distillation vessel was charged with 80 kg of R 227      containing about
200 ppm of 2H-pentafluoropropene, and 



with 600 g of methanol and 15 g of KOH. The vessel was      subsequently
warmed to 30C and stirred at this tempera- 30   ture for 12 hours. The
content of PFP had dropped to less      than 10 ppm.               Patent
claims:     1.   A process for the removal of olefinic impurities of
the formula C[err]H[err]F[err]Cl[err] wherein n = 2 - 6, m = 0 - 8,
p = 1 - 12, q = 0 - 8 and m + p + q = 2n, from 5
1,1,1,2,3,3,3-heptafluoropropane  (R  227),  which 



comprises bringing the contaminated R 227 into           contact with an
alcohol and a base at temperatures           of from -20 to 100[err]C and
at pressures of from 1 to           50 bar, and simultaneously or
subsequently removing 10        the R 227 by distillation.        2.   The
process as claimed in claim 1, wherein an           alcohol of the formula
C[err]H[err]OH, C[err]H[err](OH)[err], C[err]H[err]OH or
C[err]H[err](OH)[err] where n = 1 - 6, preferably 1 - 3, is           used.
15  3.   The process as claimed in claim 1or 2, wherein a           base is
used whose pK is from 8 to 14.        4.   The process as claimed in any
one of claims 1 to 3,           wherein the process is carried out at from
0 to 50[err]C 



and at from 1 to 10 bar.   20   5.   The process as claimed in any one of
claims 1 to 4,           wherein the alcohol used is ethylene glycol,
metha-           nol, ethanol or i-propanol.       6.   The process as
claimed in any one of claims 1 to 5,           wherein the base used is
NaON, KOH or sodium 25        phenoxide.       7.   The process as claimed
in any one of claims 1 to 6,           wherein from 0.5 to 10% by weight of
alcohol and           from 0.01 to 5% by weight of base are used, based on
R 227.    


