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PROLIMINARY NOTE

A Convenient One-Stage Synthesis of Some Diiodoperfluorocalka-

nes By Using Tetrafluorcethylene Derived From Poly(tetrafluo—

roethylene) Jaste

STEFAN V. KOTOV, GEORGI D. IVANOV and GEORGI XK. KOSTOV

The Higher Institute of Chemical Technology, Laboratory of

Fluoropolymers, 8010 Bourgas, (Bulgaria)

SUMMARY

Tetrafluorocethylene was prepared by a thermal depolyme-
rization of poly(tetrafluoroethylene) waste. The gaseous
mixture containing 9597 ¢ tetrafluoroethylene has been used
without further purification in a direct reaction with iodi-
ne to synthesize some o,w-diiodoperfluorocaikanes at temperature
285%* 5°C for 8 h, Stoichiometric one to one ratioc of the
reagents has been found to produce higher diiodoperfluoro-
alkanes yield per unit reaction volume than synthesis in the
presence of an excess of tetrafluorcethylene, This approach
provides a rapid one~-pot procedure to these wvaluable recagents

without any dangerous step.

& ,w ~Diiodoperfluorocal kanes with general formula
I(CFZ- CFZ)nI (n=1,2,3) are known to be useful intermedia-
tes for preparation of certain perfluorovinyl functional
monomers by multi-stage synthetic procedure:
I(CFz)an ———» CF ;= CF-0- (CFz)zn_lCOOR n=1,2,3; R= 01{3, c,u

(1)

These monomers have been copolymerized with some fluorcole-

5

fins, such as tetrafluoroethylene into special fluoropolymers
with excellent thermal and chemical resistance and cation-

exchange properties. Thus, compound (I) (n::Z, me thyl-perfluo~-
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ro - 5-oxa~J-hexenoate) derived from 1,%-diiocdoperfluorobutane
has been widely used for this purposc (1) .

Nifferent methods For prepucration of & wW-~aijodoperflao-
roalimnes have been developed, most of thesce dealing with:
(i) synthesis wsnd separation ol the aastable 1,2-diiodoper-
rluoros suune aad {(ii) shermal dezcadation or eoligomerization
of the latter with tetrafluoroethylene into higher products([2-51]
Je ish Lo report a couvenient one stage synitliesis of diiodo~
perfluorocal kancs by using tetrafluoroethylenc ‘stabilized!
with small impurities derived from its preparation.

Tetrafluorocthylene (TEA) was prepared vy a thermal

depolymerization of poly(tetrafluoroethylene) waste lHostailon
FRG) at 510-52008 and 5-10 mm Hg. According to GC analysis
the mgas contained 95-97 ¢ tetrafluorocthylene, 2.5-4 ¢ hexa-
fluoropropylene and 0.%1 ;' perfluorocyclobutane. The sascous
mixture was introduced without further purification into a
reactor containing iodine, One stage synthetic procedure was
cuployed, bearing in mind that 1,2-diiodoperfluoroethane is
formed in situ at first, undergoing subsequently thermal
dcgradation/telomorization to higher «,w ~diiodoperfluocoroallka-
nes., The impuritics (3—5 ﬂ hexafluoropropylene and perfluoro-
cyclobutanc) present appear to possess a 'stabilizing' effect
on tetrafilaoroethylenc. Thus, potentially dangecrous sponta-
neous polymerization of tetrafluorocthylene used in higher
quantity within a limited reaction volume (23. 200 g.dm_3)

was avoided. The reactions were carried out in stainless-
steel cylinders at 285% 500 for 8 h. The results were compared
with those obtained in the presence of TFZ excess towards
iodine (Table I)

The gaseous products after reaction contained 3-4 7
unreacted TFE, 50-60 ¢ perfluorocyclobutane aand 35-40 ¢ hexa-
fluoropropylene (experiment with TFE/I2 equimolar ratio). The
corresponding calculations based on the initial gaseous mixtu~
re and GLC of the products did not indicate any reaction of
hexafluoropropylene. Higher than stoichiometric TFE/iodine
mole ratios do not suggest any advances with respect to
dijodoperfluorocalkanes yield and composition. On the contra-
ry, the yield per unit reaction volume is diminished, wvhereas

the amount of gaseous products increcases significantly.



TAVLS I

™

Reaction of T witlh iodine into o,w-diiodoperfluoroalkanes
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TrE/I, mole ratio 1 1,5 2
Diiodoper fluoroalkanes
vield
~based on TFE-I, mintura,w HG1.4 31.3 33.9
~peor aait reaction volana,

e dni 7 293.5 172.0 1303
Gaswons producis vield

basc” on TFD introducod, % Te2 15.1L 2.0
Diiodoperfluoronllanes
mixture composition,? (GLGC)
C2F4I2 38.4 15.3 26,9
C,FgI, 4347 39.8 37.1
CGFlzIZ 8.4 23.8 23.7
CS 1612 2.3 L0.4 8.3
Unidentified (incl.higher
products ) Te2 57 4,0

Higher TFE/iodine mole ratio appears to favour a formation of

more 1,6-diiodoperfluorchexane and 1, 3-diiodoperfluorooctane,

which are difficult to separate from the rcaction mixture.

Moreover,*,wW-diiodoperfluorocal kancs I(CFC—CFQ)nI

of perfluorovinyl functional monomers,
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(n> 3) are

of lesser practical importance with respect to preparation



