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Behavior of Electrolyte Ions in Electric Double Layer capacitor by Multiple-Quantum
Solid State NMR
"nstitute for Materials Chemistry and Engineering, Kyushu University,2Nippon Steel
Corporation Environment & Process Technology Center; Ironmaking R&D Div.
OMasanori Saito', Tae-Gon Kim', Sang-Min J angl, Keiko Ideta', Jin Miyawakil,
Koji Saito”, Seong-Ho Yoon', Isao Mochida'

The anion behaviors of EDLC electrolyte were examined using solid NMR method.
Chemically activated carbons with various surface areas (500-2000m?/g) and pore size
distributions were selected as electrode materials of EDLC. Tetrafluoroborate anion (BF4") in
organic EDLC showed sharp and broad peaks at the impregnated, charged and discharged
states, which meant different ionic patterns according to the adsorption states. The authors
assigned that the sharp peak is ascribed to free BF, and broad peak to the adsorbed BF4 on
the pore wall surfaces, respectively. The longitudinal relaxation time (T,) of each peaks were
also obtained at each impregnated, charged and discharged states. T decreased at the charged

state, meaning the constrained state of ions by the formation of electric double layer.
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Table.1 Longitudinal relaxation time (T,) ' 5 U ! '
of two peaks at impregnated, charged and {ipm
discharged states. Fig.1 1B-NMR spectra of BF: in
A peak | B peak M1200 positive electrode at
Impre gnated 140s | 435 s impregnated charged and
Charged {+) 023s | 040 s discharged states. The (A) and (B)
Discharged (+) | 116 s | 505 s peaks were attributed to absorbed

and free BF4, respectively.
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