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Abstract : A method for electrochemical degradation of the perchlorate anion (ClO4) using
mercury film electrode has been studied. Electrochemical method has relatively simple pre-treat-
ment. However, electrochemical method should avoid interference from hydrogen evolution at
the applied potential to degradation of perchlorate ion, and thus applied electrode should have
large hydrogen overvoltage which suppressed the hydrogen evolution at the working reduction
potential to prevent hydrogen evolution. In this study, we used mercury film electrode as a
working electrode which has a large overvoltage. Ag / AgCl (sat. NaCl) was used as a ref-
erence electrode, and platinum was used as a counter electrode. Mercury film electrode was
made by cyclic voltammetry (CV) method. The deposition time was decided as 10 minute, and
the stability of the mercury electrode in perchlorate solution was confirmed by CV. The reduc-
tion potential of perchlorate was checked by using CV method, and decomposition of perchlo-
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rate was performed by using chronoamperometric (CA) method. Also, ion chromatography (IC)
was used to confirm the degradation rates of perchlorate.

Keywords : perchlorate, electrochemical reduction, mercury film electrode, hydrogen overvoltage,

chronoamperometry
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Carbon (CH Instrument, CHI 104) 29 =
(working electrode) & AFE-33, 71534 (reference
electrode)> Ag/AgCl (sat. NaCl), 2= (counter
electrode) Platinum wire (CH Instrument,
CHI115)S AREIT). o gbol o] A71% gl &
o= EasES =ol7] s BHF ] & v
g4 29 AF (Reticulated Vitreous Carbon,
RVC, 100PPI, 0.5", Duocely& A3, 7|&d3e
Ag/AgCl (sat. NaCl), Z3= (counter electrode)
Platinum plate (Sigma Aldrich, 0.65x2 cm*& A&
k. A3 Aol Glassy carbonzty] A=+ Alumina
S-S 2183k polishing 31993, REAFS Irks)
Faget GAE 3 0 1 HER EFT & 208
Bt BV F H 3A FRFE AL ARSI

A A9 A3 A2 FFAGHFH (cyclic
voltammetry)Z} A]7Hl] 59 (chronoamperometry )2
AP 4 YA sk= 7171t} Princeton Applied
Research A}] Potentiostat/Galvanostat model 263A
71712 st Fgiqbel 9] v wslE 574
3171 $138te] Dionex AFe] lon Chromatography
DX-300& AR&sIATh. ZH2 lonPac AGI6 4 X
50 mm Guard Column, lonPac AS16 4 X
250 mm Analytical Columng AR&-3)3L, Suppressor
+ Dionex ASRS 300-4 mm Ultra suppressor<
AHE-Th ©]542 35mM NaOHE AHE-3F L,
Injection Volume 50 puL, Flow Rate> 1 mL/min,
AN 16 #2253
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Fig. 1. Cyclic voltammogram of 1 mM Hg(NOs), in 0.1 M
HNOs; on glassy carbon electrode. (Scan rate : 100 mV/s,
5 mL, Potential : 1.0~-1.0 V).
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Fig. 2. Linear sweep voltammogram of solution in presence of perchlorate (left, 100 ppm ClOy in 0.1 M Na,SO, S mL),
and absence of perchlorate (right, 0.1 M Na,SO4 S mL) according to deposition time of Hg. Short dot : 30min, Dash :

20min, Solid : 10 min.
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Fig. 3. Cyclic voltammogram at the perchloric acid
solution. (a) 1000 ppm (b) 3000 ppm (c) S000 ppm: Short
dash : 1 cycle, Solid : 2~14 cycle. (-0.5~-2.0 V, scan rate :
100 mV/s, cycle 14)
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Table 1. The degradation of perchlorate ion by applied time

99

ClOy, Conc. 0.01M 13 Time Temp. Potential Reduction
(mg/L) Na,SO, P ‘0 ) (%)
10 o H,SO, 5 hr. 50 -1.5 88.9
10 (0} H,SO, 24 hr. 50 -1.5 92
w0 hr, _ 24 hr.

) ) i) 1] " 11 uy o

Fig. 4. Ion chromatogram of 10 ppm perchlorate ion. Before reduction (left) and after 24 hr (right).
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A BEE s A3 10ppm FENA SAIZE
88.9%, 24 A7l 92% E3&3F AS T}

HAfel 2
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QA9 A7) Pog FYEYFUT

S =7 AR 20143 &9} AT
Aol AAG2FRIE FAG Y] AP ol A

= 335Ut (NRF-2014H1C1A1066447)
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