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In response to the demands of up-to-date 
technologies for more and more advanced 
electronic devices, novel power cells are being 
designed and existing ones improved. Despite the 
fact that fuel cells have long been known – over 
one hundred years – they are still exotic and, at the 
same time, one of the most promising power 
sources for both mobile electronics and energy-
consuming machinery. 

 Fuel cell structure are incessantly being 
perfected that required novel chemically endurable 
materials. As an example, fluorinated materials 
turned out the best ones for making ion-exchange 
membranes. The well-known Nafion® membrane 
of DuPont make is tetrafluoroethylene/sulfo-
containing vinyl ether copolymer. To attain such 
structures copolymers are first to be prepared with 
not sulfo but sulfofluoride groups. Russian 
scientists began studying compounds like these in 
the middle of past century [1]. However, many 
issues were not covered properly yet for some 
reasons. That is why we have had a try to deeper 
enter into the chemistry and process engineering of 
the synthetic processes. 

The first step on the way to sulfofluoride-
containing monomer is the interaction of 
fluoroolefin with sulfuric anhydride giving rise to 
so-called β-sultone.  
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R = F, Cl, H, CF3. 
As it is reported, the reaction proceeds 

unequivocally, and sulfur adds just to R carbon-
substituted atom [2]. In the course of process 
experiments for basic fluoroolefins sulfo-
trioxidizing and investigation into the products 
obtained by 19F and 13C NMR spectroscopy it has 
been stated that the process is much more 
numerous. We have proved and confirmed by gas-
liquid chromatography, NMR, etc., that 
pyrosultone, i.e. the product of two sulfuric 
anhydride molecules addition to olefin, can arise. 
The formation of two isomeric cyclic forms of 
sultone and pyrosultone takes place as well (except 
for R = F and CF3). Under certain conditions 

products of cycle disclosure are observed, 
disclosed isomers of pyrosultone series having 
been characterized for the first time. 

Tabulated below are products of sulfo-
trioxidizing of basic olefins RCF=CF2. 
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It has been found that with R = CF3 the only 

isomer arise as sultone, that can be accounted for 
by a strong influence of CF3-group and the 
formation of excess negative charge on the carbon 
of –CF group. Hence, this very carbon is attacked 
by sulfur of sulfuric anhydride. 

In all cases β-sultones are the principal products 
that tend to ionotropic transformations [2]. The 
way of such anionotropic transformations is 
governed by nucleophilicity degree of the attacking 
reactant and bond strength in sultone molecule. 
Since a high efficiency of fluoride anion is known 
in transformations like those, we have employed 
sodium and potassium fluorides: 
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Representation anionically catalyzed reaction 
for perfluorinated fluoroanhydrides with aprotic 
solvent present is the formation of alcoholates. The 
latters are able to attack a partly positive carbon of 
oxirane, hexafluoropropylene oxide (MO6) in 
particular [3]. It results in oligomeric products of 
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MO6 addition which can be presented here in the 
below form: 

F-S-CF-CF2-O-CF-CF2-O-CF-C

O

O CF3 CF3
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where n may be as great as 20 [4]. 
n = 1 is the most preferable to prepare monomer 

products. 
The synthesis of monomer (vinyl ether) is run 

through fluoroanhydride conversion to sodium salt 
and further pyrolysis. 

F-S-CF-CF2-O-CF-CF2-O-CF=CF2

O
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All of the products obtained have been 
characterized by 19F NMR spectroscopy. 
 
 

Conclusions 
Some specific features have been determined 

for the preparation of monomer products for ion-
exchange membranes. 

The process for the sulfo-trioxidizing of a series 
of fluorinated olefins has been studied. 

New data on NMR spectroscopy have been 
gained for the materials under study. 
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