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Abstract — Electrochemical redox behaviors of nitric acid were studied by using a glassy carbon fiber column electrode sys-
tem, and its reaction mechanism was analyzed in several ways. The electrochemical reaction in less than 2.0 M nitric acid was
not observed, but in more than 2.0 M nitric acid, the reduction rate of nitric acid to produce nitrous acid was slow so that the
nitric acid solution had to be contacted enough with electrode in order to observe a apparent reduction current oftaitric acid

nitrous acid. The nitrous acid generated in more than 2.0 M nitric acid was rapidly and easily reducgethtoug® an auto-

catalytic reaction. Sulfamic acid was confirmed to be effective to destroy the nitrous acid. The sulfamic acid of at Mast 0.05

was necessary to remove the nitrous acid generated in 3.5 M nitric acid.
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Fig. 1. Schematic diagram of the electrolytic system with two glassy
carbon fiber column electrodes.

6. Product reservoir
7. Computer-controlled
multi-channel potentiostat
8. Three-way valve

1. Nitric acid reservoir

2. Solvent delivery pump

3. SSE reference electrode

4, GC fiber column electrode
5. Pt counter electrode
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Fig. 2. Voltammograms of several nitric acid concentrations at cell 1.
Scan rate: 0.5 mV/sec, Scan rate: 0.65 ml/min
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Fig. 3. Voltammograms of several nitric acid concentrations at cell 2.
Scan rate: 0.5 mV/sec, Flow rate: 0.65 ml/min
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Fig. 4. Cyclic voltammograms of several nitric acid concentrations
cell 1.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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Fig. 5. Cyclic voltammograms of several nitric acid concentrations at
cell 2.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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Fig. 6. Second cyclic voltammograms with different scan starting points
at 2.5 N nitric acid.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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NO; +3H"+26 =HNO#+H,0 E,=+0.94(V vs SHE)(+0.74V vs SSE) (1)
HNO#H"+e =NO+H,0  E,=+0.94(V vs SHE)*0.77V vs SSE) (2)
NO+NO; +2H"+e"=2HNO, E,=+0517(V vs SHE)(+0.32V vs SSE) (3)
HNO,+2NO+H0=3HNO, @)
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Fig. 7. Cyclic voltammograms in nitric acid at stationary GC and P
electrode.
GC electrode diameter: 3 mm, GC electrode diameter: 3 8uar
rate: 1 mV/sec, Flow rate: 0.65 ml/min
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Fig. 8. Cyclic voltammograms in several scan rate at 2.5 N nitric acid.

Flow rate: 0.65 ml/min
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Fig. 9. Nitrite and nitric acid concentrations after cell 1 of 1.1V anc
cell 2 of 0.68 V with a change of feeding nitric acid.
Flow rate: 0.6 ml/min
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Fig. 10. Cyclic voltammograms of several nitric acid concentratior
with 0.05 M sulfamic acid.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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Fig. 11. Cyclic voltammograms in 3.5 N nitric acid concentrations wit|
0.05M and 0.1 M sulfamic acid.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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Fig. 12. Cyclic voltammograms in nitric acid concentrations with sev-
eral sodium nitrite concentrations.
Scan rate: 1.0 mV/sec, Flow rate: 0.65 ml/min
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Fig. 13. Cyclic voltammograms in 1.0 HCI with 0.002 N and 0.01 N sodium
nitrate.

Scan rate: 1 mV/sec, Flow rate: 0.65 ml/min
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