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Nitrogen evolution of Ti based Ir(: anodes in
leaching solution containing ammonia and chloride
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(Institute of Materials Science and Engineering,

Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Nitrogen evolution on Ti based IrQO, anodes in leaching solution containing ammonia and chloride was in-
vestigated by means of linear sweep voltammetric technique. The electrocatalytic activities of three different kinds of
T1i based IrO2 containing different oxides species were compared with each other. The reasons of different electrocat-
alytic activities corresponding to different anodes were examined in terms of SEM and EDX. The results show that
the main reaction on Ti based IrO2 anodes is nitrogen evolution, which is ascribed to the electrochemical oxidation of
ammonia at electrode potential lower than 1.1V or so. The Tibased IrO2 anode containing Pd, Ru, Ti elements dis-
plays better electrocatalytic activity. It is probably due to the existence of elements, such as Pd, Ru, Ti, which re-
sults in a wide and deep, typical morphology of cracks. The typical morphology of cracks contributes to the exist-

ence of electrochemically active surface area and an improvement of electrocatalytic active for nitrogen evolution.
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Fig. 1 LSV plots of gas evolution on
IrO,/Ti anode at various solution systems
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Table 1 Metal element amount of three kinds of

Ti based IrO2 anodes containing different oxides

T1i based Amount of metal element/ %
IrO2 anode Ir Ru Pd Ta Ti
PdRuTi 45.25 14.34 3.07 0 13.24
RuTi 85.14  4.67 0 0 5.49
Ta 60. 43 0 0 29.02 4.05
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Fig. 7 T afel plots of nitrogen evolution on
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Table 2 Kinetics parameters of nitrogen
evolution on three kinds of Ti based IrO2

anodes containing different oxides
Ist Tafel slope 2nd Tafel slope

Ti based

105 anode al b/ y al b/ v
V (Vedec) V V (Vedecc) V
PdRuTi 0.879 0.0321 0.905 0.816 0.0849 0.926

RuTi 0.883 0.0323 0.909 0.804 0.0991 0.933
Ta 0.881 0.0349 0.909 0.815 0.0923 0.935
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Fig. 9 Apparent activation energy of nitrogen
evolution on Ti based IrO: anodes containing

different oxides at different electrode potentials
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