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lPos
Process for the removal of olefinic impurities from
1,1,1,2,3,3,3~heptafluoropropane

The invention relates to a process for the removal of
olefinic impurities from1,1,1,2,3,3,3-heptafluoropropane
(R 227), the preparation of which is disclosed in British
Patent 902,590. This compound has been proposed as a
substitute for 6zpne-endangering, fully halogenated

" chlorofluorocarbons. In order to be able to use R 227 in
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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
conventional physical methods such as distillation or

- adsorption. It is therefore necessary to find another way

20

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

without great expense.

It has proven favorable to react the olefins, such as
2H-pentafluoropropene, formed in the preparatiqn of

'R 227, with alcohols in the presence of bases. This forms
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exclusively high-boiling compounds, which can easily be
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 Abstract§'1971, Vol.
13: 60600w that a mixture of ‘relatively high-boiling

- ethers and esters can be p;ep&red from 2H-pentafluoro-

propene and alcohols in the presence of KOH, the conver-
sions are not quaptiﬁative. It could therefore not have
been expected that traces of 2H-penta£1uoropropene and
other olefins, dlssolved 1n R 227, can be removed
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chl orofl uorocarbons In order to be.abl,e to use R 227 i

or “-as a propel l ant for pharmaceutical - aer osol s,

toxic olefinic inpurities: formed during synthesis -+ y
trace anounts - nust be renpved conplefely. This is not pos- sible
Wi thin econonmically acceptable linits by nfans of 15 conventional physical
nmet hods such as distillation or adsorption. It is therefore necessary

to find anot herquﬁmtitati\télxdxwmeaicrtg.dnhWLtht aléehols. i Ipladditeion ,bth
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r eat
expense. Yeohal gy ov@ma‘lé\gﬂwk t §°r eadany he afthex ns fmmedg
2H pent af | uot ommrbgﬁ med in the preparation of R 227, with
al cohols in the presence of bases. This forns excl usi vel y hlgh boi I'i ng

conmpounds, which can easily be 25 separated from R 227 during purification
distillati@. IlThe invefilibhokelBted’ t& aO0protesskFbr afke ! pemboatt ich

pro- olefinic impurities of the formula CHJFCl, 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°C and at pressures of from 1 to 50 bar,
and simultaneously or subsequently removing the R 227 by
d.l.stillat:l.on .

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.H,,,0H, CH,,(OH),, C,H,.,0H or CH,,,(OH), where

a=1 to 6, in particular 1 to 3. Particularly suitable

are methanol, ei:hanol,' :i.-pro;_:anol and ethylene glycol
- 20 (giycol) . '

The bases used are preferably those whose pK is from 8 to
14, in particular NaOH, KOH or sodium phenoxide.

'The temperaturé is preferably from 0 to 50°C 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.
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ceeds quickly and quantitatively. Al though it is disclosed in
Chewi cal Abstracts 1971, Vol. 13: 60600w that a ni Ktire= elatively
hi gh-boiling 30 ethers and esters can be prepared fro sp%’r‘EBiTH A9 BREN
pr-opene and al cohols in the presence. of kxgi t he conver -

quantitative. It could therefore not have been expected that

2H pent af | uor opr-opene and other olefins, dissolved in R 227, can be
r enoved. Examples 1 to 9: - 2-

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 subéequently warmed to 50°C (pressure
9.3 bai') 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 [ppml
: after 4 hours

Methanol NaOH b.d.l.”

15 Methanol - KOH b.d.l1.”
Methanocl Sodium acetate 350
Methanol Na,HPO, 400
Methanol Pyridine 280
Methanol Sodium phenoxide 150

20 Ethanol NaOH | b.d.1l."
i-Propanol NaOH 30
Glycol NaOH | b.d.l.*

* b.d.1. = 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 30°C and stirred at this tempera-

30 ture for 12 hours. The content of PFP had dropped to less
than 10 ppm.
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~Tor the renova o) | B Cx |npur|t|es of the fornul
Clerr]F[err]C[err] wherein : 2-"64m—0- aEOE gyF 1379 . g
and m+ p + q = 2n, fron11,1,1,2,3,3,3-heptafLuoropropane (R 227) '

vvlhi CE Icorrpgli sepatentgclgitmee contanminated R 227 into 10 contact with an
al cohol and a base rakure f o) 0

pressures of f? om 1 tg£§§B§ £k éhg e%‘?‘r’r% tg]rsleégg#fn é%%g%?léf
removing the R 227 the formuén anﬂali‘,sllq whereinen mp rr't ﬁesnaﬁa ¢ 8,

parchI ar 1,1,3,3, 3 ;;L,eni a]‘_l 49r,0¢q 1= ogr;opgan&néZH-n.e or;)pzxpﬁefgbmand
er fl uoropropene. is_preterred to use a nonohyd I
P ps P 1,1, 1 2 3, 3p3-heptafluoropropane )i! " C ﬂ co OL OL the

comprises bringing the contaminated R 227 into

contact with an alcohol and a base at temperatures

of from -20 to 100°C and at preésures 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,Hy.0H, C.Hp,(OH),, C.H,, ,0OH or
C.H,,-,(OH), where n = 1 - 6, preferably 1 - 3, is
used.

15 3. The process as claimed in claim 1 or 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°C
and at from 1 to 1()" bar. '

20 5. The process as cla:.med in any one of cla:unl 1 to 4,
where:.n 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 NaOH, KOH or sodium
25 phenoxide.

7. The prodess 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. '
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‘f,io,rvr_rula Cerr]Herr] OH, C[err]H[err](d—i)[err] C[er'r]H[erTﬂmTHAséEEN;

Ceérr]Herr](OH[err] where a- 1to6, in particylar IRtmAe
gflrti cularly suitable are nethanol, ethanol, i-propano

ycol 20 (glycol). The bases used.are preferably t Kis
from8 to 14, in particul ar NaCH, KO-lsor sodi um pheno%%wsﬁﬁhe
tenperature is preferably fromO to 50C and the ‘pressure is preferably
from1l to 10 baabsBeaet of £h@2dis@losune:anount of al cohol is preferably
fromO0.5 to 10% by wei ght and the amount of base is preferably from
0.01 to "~ 5% by wei ght. The invention _is illustrated in greater

detail with  Precesseritert &heneremawplescbeladefinic impurities from
1,1,1,2,3,3,3-heptafluoropropane '

The invention relates to a process for the removal of
olefinic impurities from1,1,1,2,3,3,3-heptafluoropropane
(R 227) in which the contaminated R ‘227 is brought into
contact with an alcohol and a base, and the R 227 is
simultaneously or subsequently removed by distillation.
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REPLACEMENT SHEET Examples 1 to 9: A heatable_gstirred autocl ave

(V = 300 m) was charged with 100 g of 1,1,1,2,3,3,3 o .
(R 227) cont ai ni ng about 500 ppm of 2H pentafl uoropr nggﬁ?'f 9ﬁp§HEEEj
with 10 g of an alcohol and 1 g of a base. The aut oclfaye was

subsequently warmed to 50[err]C (pressure 9.3 bar) afd|stli%rEEB4892 h| s
tenperature for 4 hours. The content of PFP was noni §ojed by gas

chr omat ogr aphy. The al cohol s and bases enpl oyed and the results are

shown in 10 Table 1. Table 1 o '

Process for the removal of olefinic impurities from
1,1,1,2,3,3,3~heptafluoropropane

The invention relates to a process for the removal of
5 olefinic impurities from1,1,1,2,3,3, 3-heptafluorbpropane
(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
chlorofluorccarbons. 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-pentafluoropropene, formed in the preparation of
R 227, with alcohols in the presence of bases. This forms
exclusively high—boiiing 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, Vvol.
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




Al cohol Base Content of PFP [ppn]

after 4 hours Met hanol NaCOH b.d.|I. *REBLAWENECSHEET

KOH - b.d.I. Met hanol Sodi um acet at e 350

Met hanol Na[ err] HPO err] 400 Met hanol 499

280 Met hanol Sodi um phenoxi de 2150 20 Et hanol 14 %%—l

b.d.|.* | - Propanol )I NerOH

b.d.I. is ﬁi!q gen) P rrp 10:

A distillati anﬁ\%ss%fa%ﬂﬂ%l;g%%% & Jgiﬁh *c n cont al g about

200 ppm of 2H-YRHt af?%ﬁﬁ%pr would form azeotropes w:Lt
alcohols, analogously to many other fluorinated
hydrocarbons.

5 The invention relates to a process for the removal of
olefinic impurities of the formula CHJF,Cl, wherein
n=2-6, m=0-8,p=1-12,q=0-8andm+ 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°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,H,,,0H, CJH,, (OH),, C,H, ,0H or CH,. ,(0H), 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 50°C and the
. pressure is preferably from 1 to 10 bar. Based on R 227,
25 the amount of alcochol 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.




with 600 g of nethanol and 15 g of KOH The vessel was
warnmed to 30C and stirred at this tenpera- 30 ture fo

cont’ent of PFP had dropped to | ess than 10 ppm 1 . ' t gnt
cl ai nms: 1. A process for the renoval of olefinic puﬂi‘t if&B &;ﬁ
the formula CJerr]J]Herr]F[lerr]C[err] waeBetn n = 2 - 6 =0 -8 |

p=1-12, g=0- 8and m+ p + q = 2n, fromb5
1,1,1,2,3,3, 3-pephpibyofopgogane (R 227), which

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°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.1."

15 Methanol KOH b.d.1.*
Methanol Sodium acetate 350
Methanol Na,HPO, 400
Methanol Pyridine 280
Methanol Sodium phenoxide 150

20 Ethanol NaOH b.d.l."
i-Propanol NaOH 30
Glycol NaOH b.d.1l.*

* 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 30°C and stirred at this tempera-

30 ture for 12 hours. The content of PFP had dropped to less
than 10 ppm.



conprises bringing the contamtated R 227 into ' £
al cohol and a ba of from-2

at pressures of im\m“ﬂﬁmﬂﬂmﬂ\“‘s 50 bar, and sinultahe
subsequently remow ng 16 he R 227 by distillati
process as clainmed in claiml1, \Ahereln ané - al cqhdl
Cerr]Herr]OH derr]Herr](OHd[err], Cerr]Herr] CH o
Cerr]Herr] (Phtent] chagmgsn = 1 - 6, preferably 1 -

15 3. The process as_cl ai claim.1 £i.N i:s
used whose pK i§ fr n?ﬁ‘_’?ssinggr the "'gfnovo""Th‘?ze’5 p%e?és'g' aﬂ%iﬁéﬁq 7 any
one of claims 1 to 8he formula CyAH Cly vhereimcess 2 s~ cGy rmed Ou+ &, from

0 to 50[err]C p=1-12, q=0-8 and m + p + g = 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°C and at preésures of from 1 to
S0 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 CH,,,0H, C H, (OH),, C,H,,.;OH or
CH, ,(OH), where n = 1 - 6, preferably 1 - 3, is
used.

15 3. The process as claimed in claim 1 or 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°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 NaOH, 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 alcochol and

from 0.01 to 5% by weight of base are used, based on
R 227.
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PROCESS FOR THE REMOVAL OF OLEFINIC IMPURITIES FROM
1,1,1,2,3,3,3-HEPTAFLUOROPROPANE

ABSTRACT

Process for the removal of olefinic impurities £from
1,1,1,2,3,3,3-heptafluoropropane

The invention relates to a process for the removal of
olefinic impurities froml,1,1,2,3,3,3-heptafluoropropane
(R 227) in which the contaminated R 227 is brought into
contact with an alcohol and a base, and the R 227 is
éimnltaneously or subsequently removed by distillation.




