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Abstract: Synthesis of n-perfluorooctanesulfonyl fluoride(n-PFOSF), which is valuable precursor perfluoro-chemi-
cals, was studied by electrochemical fluorination(ECF). Of prime concern was to investigate the cyclic voltamograms of
Ni electrode in anhydrous hydrogen fluoride( AHF) with and without the reactants and to measure fluorine evolution po-
tential. In a batch cell, chronoampherometric electrolysis and various chemical analysis such as GC, GC/MS and IR
were used to understand the amphere change of electrode and the reaction paths. Fluorine equilibrium potential was
found to be about 2.8V(vs. Cu/CuF,) from the cyclic voltammograms and decay curves of anode potential in AHF. In
batch processes, the ECF proceeded in two distinguished steps. The first step proceeded electrochemically and the second
one chemically. Under 7V(vs. Cu/CuF,), amount of crude products was proportional to the applied anode potential.
Above 7V (vs. Cu/CuF,), it had a hundred percentage with weight ratio of reactants and productivity of PFOSF was
almost constant.
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5. Potentiostat
6. X-Y recorder
7. Personol computer

Working electrode

1.

2. Reference electrode
3. Counter electrode
4. Electrolysis cell

Fig. 1. Apparatus for electrochemical fluorination.
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Table 1. Experimental Condition of Electrochemical

Fluorination
Reactant CH,(CH,)nSO,Cl1
Reactant concentration 1mol%

Operation Potential 4~8V(vs. Cu/CuF,)
ECF temperature 0cC
0.08dm? 0.3dm?
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Fig. 2. Cyclic voltammogram of Cu electrode in

AHF.
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Fig. 3. Cyclic voltamogram of Ni and NiF, electrode
(Scan rate 20mv/sec).
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Table 2. Data from Potential Decay Curves of Ni/

NiF, Electrode
Time(min) Potential(V) Cell Voltage(V)
59.67 6.02 7.65
59.83 6.02 7.65
60.00 6.02 7.64
60.02 2.83 3.36
60.03 2.82 3.17
60.05 2.77 3.07
Open circuit
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Fig. 4. Potential decay curves of Ni/NiF, anode.
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