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Fig. 1 Classification of the elements on the
periodic table for the polarographic reduction of ni--
trate ion

(Group A) refs. 3~8; (Group B) refs. 12~15. (a)
no reduction wave of nitrate ion; (H, Na, K) our
results; (b) ill-defined wave, ref. 11; (c) Ti(IV)/
Ti(III) and W(VI)/W(V) catalyze the reduction
of chlorate or perchlorate ion, ref. 16, 17; (d)
Fe(IT)/Fe(0) in KCI catalyzes the reduction of ni-
trate after 105~ +3H,O0+6e¢~ —= 1~ +60H " ; ref.
18.
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Fig. 2 Relationship between the reduction poten-
tial {E(NO3; )} of nitrate ion in the presence of
metal ion and that {E(M)} of metal ion to metal

(1) Li(I); (2) Mg(ID); (3) Ca(I); (4) Sr(II); (5)
Ba(11); (6) La(III); (7) Ge(III); (8) Yb(III); (9)
AI(IIT); (10) Th(IV); (11) HKIV); (12) Zr(IV);
(13) Cr(III); (14) U(IV); (15) V(III); (16) Nb(V);
(17) Mo(VI). E(NO;~ ) data from: (1)~(5),
(10)~(12) refs. 3~6; (6), (7), ref. 7; (8), ref. 21;
(9), ref. 8; (14), ref. 12; (15), ref. 14; (16) ref. 15;
(17), ref. 13.  E(M) data from ref. 22
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Catalytic effects of metal ions on the electrochemical reduction of nitrate ions at
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Technology, Ryukoku University, Yokotani, Oe-cho Seta, Otu-shi, Shiga 520-21)

Two kinds of catalytic effects of metal ions on the electrochemical reduction of nitrate
ions at mercury electrodes are discussed. For the first group (Group A), consisting of
metal ions, such as alkaline-earth, zirconium, efc., the nitrate is reduced at a more positive
potential than the reduction potential of the above metal ions. For the second group
(Group B) containing as molybdenum, uranium, ef., the nitrate is reduced at the reduc-
tion potential of metal ions, and is accompanied by the so-called catalytic enhancement of
the reduction current of metal ions. In general, one of the chemical properties of Group A
ions in aqueous solution is that they are proton producing when they polymerize with OH
bridging while Group B ions consume protons to polymerize with oxygen bridging. It is
suggested that, in both group ions, species having the hydroxyl group could play a very
important role for the reduction of nitrate.
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