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Abstract : A simple and rapid electrochemical method for the quantitative analysis of Mn?>* ion
is demonstrated with a view to examine the Mn**dissolution behavior of LiMn,O,. The method
described herein is based on the oxidation reaction of Mn?" to Mn*'(MnQ,) in aqueous buffer
solution. Under the optimum condition (pH 8.9 0.04 M NH;-NH,Cl buffer solution and glassy
carbon working electrode), the linear range of 5 tM-100 uM (0.275-5.5 ppm) [Mn?'] is obtained
for the Linear sweep voltammetry(LSV) and 0.2 uM-10 uM (0.011-0.55 ppm) [Mn?'] for the
differential pulse voltammetry (DPV), respectively. It is also noted that the oxidation reaction
of Mn* ion is reduced with increasing amount of the electrolyte (LiPF, EC, EMC) added to
the measuring solution, which is found to be mainly due to LiPFs and EC rather than EMC.
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Fig. 1. Background current densities at GC and Pt electrodes
in pH 8.9 0.04 M NH;-NH,Cl buffer.
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Fig. 2. Linear sweep voltammograms for 10 mM (550 ppm)
[Mn*"] in 0.04 M NH;-NH,CI buffer solutions in the pH
range of 7.8-9.0.
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Fig. 3. Linear sweep voltammograms for the concentration of Mn>" in pH 8.9 0.04 M NH;-NH,Cl buffer. (a) 1 mM
(55 ppm), (b) 0.1 mM(5.5 ppm), (¢) 10 uM(0.55 ppm), (d) 1 pM(0.055 ppm).
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Fig. 4. Calibration curve of linear sweep voltammetry.
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Fig. 5. Differential pulse voltammograms for the concentration of Mn** in pH 8.9 0.04 M NH;-NH,CI buffer. (a)
10 uM(0.55 ppm), (b) 1 pM(0.055 ppm), (c) 0.6 pM(0.033 ppm), (d) 0.3 uM(0.017 ppm).
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Fig. 6. Calibration curve of differential pulse voltammetry.
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Fig. 7. (a) Linear sweep voltammograms of 10 mM (550 ppm) [Mn*"] in NH;-NH,CI buffer solutions with 0, 10, 20,
30 vol% electrolyte (1 M LiPFs EC/EMC (1/2)), (b) Relationship between electrolyte content and the peak current.
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30 vol% EC, (b) Relationship between EC content and the peak current.



136

25
(a) |
20}
<
Zoast N
o
c
g 1.0}
S
O 05 ——0vol%
- - -10vol%
0.0} - - 20 vol%
—-—-30vol%
05 L L L 1 1 L L
01 02 03 04 05 06 07 08
Potential / V

J. Korean Electrochem. Soc., Vol. 14, No. 3, 2011

24

(b)
< 22} . .
=3 — \./
E 20
g .
3
O 18}
X
3
o 16
144 A . . A . L
0 5 10 15 20 25 30

EMC content / vol%

Fig. 9. (a) Linear sweep voltammograms of 1 mM (55 ppm) [Mn*"] in NH;-NH,CI buffer solutions with 0, 10, 20,
30 vol% EMC, (b) Relationship between EMC content and the peak current.
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