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ABSTRACT

Synthesis of perfluoromethanesulfonyl fluoride(PFMSF) which is a valuable precursor of perf-
luoro-chemicals such as surface modifier and fine chemicals was studied by electrochemical fluorination
(ECF). In order to determine the termination of preelectrolysis, it was carried to monitor the variation
of current during preelectrolysis by means of constant cell voltage operation. In a batch cell, chrono-
potentiometric electrolysis and various chemical analysis such as GC, GC/MS and IC were used to
understand the potential change of electrode and synthesis and control of hazardous gases products.

Termination of preelectrolysis was determinated by measurement the current and/or detection of F,
gas generation. And during the preelectrolysis, an amount of generated OF; was shown that a lot of
moisture was absorbed from air when a cell was filled with anhydrous hydrogen fluoride( AHF ). Above
4V cell voltage, F, gas was generated and acted on any form of fluorinating agents. In the ECF of
MSC (methane sulfonyl chloride) by constant current operation, the potential of anode was intimately
relation with generation of SO;F,. Exchange of Cl to F was dominatly occured in a initial stage. There
were various gaseous products including PFMSF as main product and C; compounds.
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1. Drain volve 9. Reflux condenser
2. Electrolysis cell 10. HF absorber
3. Cooling jacket 11. Gas trop
4. Electrode 12. Refrigerated circulator
5. Thermocouple 13. Gas chromatography
6. Reactant hole 14. Mass dector
7. AHF cylinder 15. Solid state relay
8. Level gauge 16. Personal Computer

Fig. 1 Schematic diagram of electrolysis system
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Table 1 Analysis of Ni electrode(Made by inco Ca. )

component| wt. % | component| wt. % | component| wt. %
Ni >99.9 Fe 1073 Si 107
Mg 1074 Pb 107 Mn 1074
Sb 1073 P 1073 Sn 1073
Cu 107! Co 1073 Co 1073
Al 1073 Cr 1071 Bi 1074
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Table 2 Compasition of anhydrous hydrogen fluoride

HF H,SiF, S0, H.S0, H.0 B.P.
<99.5%{ 0.02% 0.01% | 0.005% | 0.05% | 19.4C

Table 3 Experimental condition of electrochemical

fiuorination
Reactant CH;S0,Cl
Reactant concentration 1mol%
Operation Potential 1~3 A/dm®
ECF temperature 0T
Anode area 1.8dm”
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Table 4 GC conditions for gas samples

Column Porapak-Q 60-80 mesh,
1/8” SS, 3m
Carrier gas helium(99.9% )
Carrier gas flow 20 ml/min
Inlet temperature 250C
Detector temperature 300C, FID
Initial temperature 100TC
Final temperature 200C
Temperature program 10C /min

Table 5 GC conditions for GC/MS

column material PoraPLOT-Q
(30m, 0.35mm ID,
1um film thickness)
Carrier gas helium(99. 9% )
Carrier gas flow 1 ml/min
Column head pressure 10 psig
Inlet temperature 250
Transfer line temperature 280C
Split ratio 2001
Initial temperature 50C
Final temperature 200C
Temperature program 10C/min
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