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Fig. 1 Coaxial three-electrode assembly inserted

in normal 10 mm NMR sample tube
a: RE capillary(emerging below WE) ; 4. Cylindrical Pt-mesh CE; c:
Pinholes( X 4) connecting CE/WE compartments; d: Teflon plugs;
e: Tubular WE (Au film on glass); f: Receiver coils!1?)
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Fig.2 500 MHz 'H NMR spectra(a-g) obtained in the in situ
electrochemical-NMR cell during the electrochemical
reduction of 25 mmol + L™' 9-chloroanthracence in
CD;CN containing 0. 25 mol « L' Bu, NPF; as the sup-
porting electrolyte
a: Prior to electrolysis; b: 7~12 min; c¢: 17~22 min; d;: 25~30
min; e; 40~45 min; f: 47~52 min; g: 60~65 min; A: 25 mmol «
L~! anthracene in CD;CN obtained in a 5 mm-o. d. NMR tubel!4!
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Fig. 3 iZQC spectra of 10% MEK in cyclohexane in

an inhomogeneous field (excepting (c))
(a): Using HOMOGENIZED pulse sequence; (b): Using SEL-HO-
MOGENIZED pulse sequence; (¢): Normal 1D spectra in homogene-
ous field; (d): Normal 1D spectra in inhomogeneous field; (e): Ac-
cumulated projection spectra of (b) along F1 axis. The magnified

multi-peaks are shown in the insets
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Coupling Liquid Phase Electrochemistry with Nuclear Magnetic
Resonance Spectroscopy and Its Applications
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Abstract The combination of liquid nuclear magnetic resonance spectroscopy (NMR) and electrochemistry (EC) is a new tech-
nique with promising prospect which provides novel, exciting, and crucial insights into the processes near or on the electrode sur-
face at a molecular or atomic level. The development of in situ EC-NMR spectroscopy with flow or static electrolysis was sum-
marized, the structures of the electrolysis cell and the characteristics of the NMR spectra were analyzed, and the feature of the in
situ EC-NMR spectroscopy in practice was described in detail. The electrolysis electrode located at radio-frequency detection area
of the NMR spectrometer reduced homogeneity of the magnetic field. Furthermore, the electrolysis current results in broadened
spectral lines and loss of resolution. The working electrode consisting of a thin metal film and the electrolysis current parallel to
the static magnetic field can overcome such shortcomings. Besides, several high-resolution methods in inhomogeneous fields were
discussed and compared, such as intramolecular multiple quantum coherences, nutation echos, intermolecular nuclear Overhauser

effects, and intermolecular multiple quantum coherences.
Keywords Electrochemistry; Nuclear magnetic resonance; Combination technique; In situ; High-resolution
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