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Transformation of Nitrogen in the Form of Nitrate into Ammonia by Electrochemical Reaction
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Abstract — Nitrogen in the form of nitrate was electrochemically reduced with different cathode materials including
Fe, Ni, Cu, and Zn. Zn cathode shows the greatest electrocatalytic activity on the transformation of nitrate ions into
ammonia and the NOj3 removal efficiency has highest value at pH 8.5. Nitrogen in the form of nitrate was initially
reduced into nitrite and sequentially, converted into nitrogen inside NH;. Nitrogen in the form of ammonia was com-
pletely removed by the reaction with HOCL.
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Fig. 1. Concentration of nitrate ion and ammonia after electrolysis
with various cathode materials in different pH solution.
Basic solution; HNOj; electrolyte, (a) base solution: 180 ppm
of total nitrogen(TN), (b) basic solution is adjusted to pH 10
with Ca(OH),. Applied current density=20 mA/cm?, electrol-
ysis time=2h.

= AAaAZIAA A7 A s @A AdSFulEAY] 7]
5o A7 Fr FEAR] ool s A5 HEMB)S =
oron-doped diamond(BDD) =2 Hkg- (1)ell thet 2t
| 271 wiell 9] whgo] A=A Fabd Fao] A|AH g&o]
36%ell ©]=1 Stk =8-92] Po} BDDHFE] 547 nlwal]
2J51e] stainless steel, Fe, Ni, Al, Zn 2] H]F% AL 0] €3

oq xv\]_/ﬂ x])\ _,_OHH 2 O 0 A st} @l,]ﬁ Flg 101] 1/}5}14]01;} AL

B84 Fig 1 B4V Akel ATAY 24 8 g
oMy Axme] A W BT X ke o Yok el
]_
£

3}

(]

=
golol|x]9] Fig. 1(by= Fig. 1(a)s} BlIL Al 2} Aol|A] 827
2 28 B 4 ok 53], 7Rl ofdl el FA 40
o] %}PLHOW Az AsE AL Slsh 2= 99T}, obn
oMd AAE HOCIHS] 318H] ukSo) o3 AA7} 7Fsste s o
%O Oﬂ/ﬂ ]E]}\\_}:}é ]E]—L«L‘ 7@7]7':0]101] 3]0}-01 90% ]/5]'./1 UH
S AAEES A& F Atk TE A dRyokre] Hg



5] MeXel RN

x&7]g.tﬂ-7< o]%:l'

10 = =
100 [ |
S
g 80
£
g
. 60} "
o
=z n
5 40} .
3 = =
&
3 20F
=
w
ok | |
Pt Ni BDDStainless Fe  Cu Zn
steel
Electrodes

Fig. 2. NOj3 removal efficiency of different cathodes in 0.5 M HNO;
solution. Applied current density=20 mA/cm’?, electrolysis time=2h,
pH=10 at room temperature.
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Fig. 3. Effect of pH adjuster on the NO; removal efficiency in 0.5 M
HNOj solution. Electrode=Zn, electrolysis time=2 h, pH=10 at
room temperature.
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Fig. 4. Effect of pH on the removal of NO; and the formation of NH;
when Ca(OH), is used as a pH enhancer. Electrode=Zn, elec-
trolyte=1,000 ppm HNO;, electrolysis time=2h.
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Fig. 5. Effect of applied current density on the removal of NO3 and
the formation of NH; when Ca(OH), is used as a pH enhancer.
Electrode=Zn, electrolyte=1,000 ppm HNO;, electrolysis time=
2h.
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Fig. 6.
Electrode=Zn, pH=8.5 at room temperature.
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