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Effect of nitrogen treatment of Ti substrate on
service performance of IrO,-Ta,0Os coating
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University of Science and Technology of Beijing, Beijing 100083, China)

Abstract: IrO,-Ta,Os coated titanium anodes were prepared by thermal decomposition, and Ti substrate were nitrogen
treated at 550, 600, 650, 700 and 750 C after sandblasting and acid etching. The effect of nitrogen treatment of titanium
substrate on accelerated life and electro-catalytic properties of IrO,-Ta,Os coated titanium anode were studied. The results
show that, during the nitriding process at 550 “C, the TiH, produced by acid etching on the surface of titanium substrate is
not composed in massive and forms titanium nitride. At the same time, the formed hydride and nitride film on the surface
is in favor of nucleation and grain refining of IrO,. The IrO,-Ta,Os coatings are porous and the precipitated IrO, is
smaller and more well-distributed. The average grain size of IrO, is less than 20 nm. The IrO,-Ta,Os coated titanium
anode with the substrate nitride at 550 ‘C owned the best and electro-catalytic characteristics that the voltammetric charge
is 68.4 mC/cm? and the longest life is 1 066 h.
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Fig. 1 SEM images of IrO,-Ta,0Os coated titanium anodes on titanium substrate after different treatments: (a) Without nitrogen
treatment; (b) Nitrogen treated at 550 C; (c) Nitrogen treated at 600 ‘C; (d) Nitrogen treated at 650 ‘C; (e) Nitrogen treated at
700 °C; (f) Nitrogen treated at 750 C

Fig. 2 FESEM images of IrO,-Ta,Os coated titanium anodes on titanium substrate after different treatments: (a) Without nitrogen

treatment; (b) Nitrogen treated at 550 C; (c) Nitrogen treated at 600 ‘C; (d) Nitrogen treated at 650 ‘C; (e) Nitrogen treated at

700 °C; (f) Nitrogen treated at 750 C
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Fig. 3 FESEM images of cross-section of IrO,-Ta,Os titanium coated anodes on titanium substrate after different treatments:

(a) Without nitrogen treatment; (b) Nitrogen treated at 550 ‘C; (c) Nitrogen treated at 600 C; (d) Nitrogen treated at 650 C;

(e) Nitrogen treated at 700 ‘C; (f) Nitrogen treated at 750 ‘C
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Fig. 4 XRD patterns of titanium substrates after different treatments: (a) Without nitrogen treatment; (b) Nitrogen treated at 550 C;

(c) Nitrogen treated at 600 ‘C; (d) Nitrogen treated at 650 “C; (e) Nitrogen treated at 700 ‘C; (f) Nitrogen treated at 750 'C
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Fig. 8 Qg4 and 1/R values of IrO,-Ta,Os coated titanium
anodes on titanium substrate after different treatments:
1—Without nitrogen treatment; 2—Nitrogen treated at 550 C;
3—Nitrogen treated at 600 ‘C; 4 Nitrogen treated at 650 C;
5—Nitrogen treated at 700 ‘C; 6—Nitrogen treated at 750 C

EIRUR, % Ti AR 110,-TayOs Y2 B BRI VE S 1 520 3501
0.945
0.935}
g 0925}
wwl I
0.905 I
1 2 3 4 5 6

Technic No.
B9 BRIEARZAF AL BES 4 ) IrO,-TayOs vt 2 Bk FHAK
na 8
Fig. 9 ny values of IrO,-Ta,Os coated titanium anodes on
titanium substrate after different treatments: 1—Without
nitrogen treatment; 2—Nitrogen treated at 550 T ;
3—Nitrogen treated at 600 ‘C; 4 Nitrogen treated at 650 C;

5—Nitrogen treated at 700 ‘C; 6—Nitrogen treated at 750 C
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Fig. 10  Accelerated life of IrO,-Ta,O5 coated titanium anodes

on titanium substrate after different treatments
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