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New synthetic method and electrochemical application of fluorinated carbon
materials
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It has been known that fluorination of carbonaceous materials results in
high functionalities. In this study, structures and electrochemical properties of fluorinated carbon
materials, prepared by the reaction of the starting materials with sulfur tetrafluoride, are
investigated.
Graphite oxide and activated carbon are deoxofluorinated by sulfur tetrafluoride. The degree of
fluorination changes, depending on the reaction temperature and pressure. There is a selectivity of
functional groups on the fluroination degree as well. A new deoxofluorination reagent derived from
sulfur tetrafluoride is also developed in this study.
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Table 1 Conditions of the reaction between GO and SF4
GO « . .
Samplename  weight SF4 pressure ngmp. Reactiontime  Product weight
[ atm /°C /h / mg
/ mg
FGO-150-1 92 1 150 24 93
FGO-25-5 167 5 25 72 167
FGO-25-8 274 8 25 72 328
FGO-25-10 329 10 25 72 388

*Pressure at 25°C.




Table 2 Conditions of the reaction between GO and SF4 in the presence of HF

GO SF4 Tem Reaction HF Product
Sample name weight pressure* /oC P- time pressure* weight

/ mg / atm /h [ atm / mg
FGO-25-1-HF 91 1 25 24 0.5 95
FGO-100-1-HF 89 1 100 24 0.5 94
FGO-150-1-HF 90 1 150 24 0.5 96
FGO-150-5-HF** 413 5 150 24 0.5 475

*Pressure at 25°C. **The sample prepared in this condition followed by water-washing is named FGO-

150-5-HF-W.
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Figure 2 Infrared spectra of GO before and after its reaction with (Left) SF4, (Middle) SF4 in the presence
of HF catalyst, and (Right) SF4 in the presence of HF catalyst accompanied by water-washing. (Left) (a)
pristine GO, (b) FGO-150-1, (c) FGO-25-5, (d) FGO-25-8, and (€) FGO-25-10. (Middle) (a) pristine GO,
(b) FGO-25-1-HF, (c) FGO-100-1-HF, (d) FGO-150-1-HF, and (€) FGO-150-5-HF. (Right) (&) pristine GO,
(b) FGO-150-5-HF, and (c) FGO-150-5-HF-W.
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Figure 3 X-ray diffraction patterns of GO before and after its reaction with (Left) SF4, (Middle) SF4 in the
presence of HF catalyst, and (Right) SF4 in the presence of HF catalyst accompanied by water-washing.
(Left) (a) pristine GO, (b) FGO-150-1, (c) FGO-25-5, (d) FGO-25-8, and () FGO-25-10. (Middle) (a)
pristine GO, (b) FGO-25-1-HF, (c) FGO-100-1-HF, (d) FGO-150-1-HF, and () FGO-150-5-HF. (Right) (a)
pristine GO and (b) FGO-150-5-HF-W.
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Table 3 Chemical compositions of AC, F1-AC, and F5-AC obtained by XPS and combustion analysis.

XPSfor surface

Elements [at%)] Atomic ratios
Samples
C F @] F/C o/C
AC 95.8 — 4.2 — 0.044
F1-AC 93.3 4.4 2.3 0.047 0.025
F5-AC 91.8 6.2 2.0 0.067 0.022
Combustion analysis for bulk
Elements [wt%] Atomic ratio
Samples
C F H F/C
AC 94.3 0 0.7 —
F1-AC 90.0 21 0.6 0.015
F5-AC 89.2 2.4 0.6 0.017
SF4 DAST
SF4
SFs~ SFs~
CsF Sk (G4) [CS(GA4)2][SFs]
Cs*
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KF RbF
SF4 SFs~



2 2 0 0

Kazuhiko Matsumoto, Yuki Haruki, Shunsuke Sawada, Shigeyuki Yamada, Tsutomu Konno, Rika 57
Hagiwara
Stabilization of SF5- with Glyme-Coordinated Alkali Metal Cations 2018

Inorganic Chemistry

14882 14889

DOl
10.1021/acs. inorgchem.8b02655

Hiroki Yamamoto, Kazuhiko Matsumoto, Yoshiaki Matsuo, Yuta Sato, Rika Hagiwara 49
Deoxofluorination of graphite oxide with sulfur tetrafluoride 2020
Dalton Transactions 47 56

DOl
10.1039/c9dt03782a

6 1 2
HF SF4
41
2018
SF4 HF
45

2018




Kazuhiko Matsumoto, Yuki Haruki, Shunsuke Sawada, Shigeyuki Yamada, Tsutomu Konno, Rika Hagiwara

SF5 salts stabilized by glyme-coordinated alkali metal cations

22nd International Symposium on Fluorine Chemistry

2018

Kazuhiko Matsumoto, Yuki Haruki, Shunsuke Sawada, Zhengfei Chen, Yuto Tonouchi, Rika Hagiwara

Reactive fluoride ion for fluoroacid-base and fluorination reactions

24th Winter Fluorine Conference (ACS Division of Fluorine Chemistry)

2019

SF4

44

2017

SF4

98

2018




Dalton Transactions 2020 1

Inside Front Cover




