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Structure and morphology of titanium anode coating with
different combinations from Ru-Ti and Ir-Ta
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Abstract: Titanium anodes with different combinations from Ru-Ti and Ir-Ta were prepared by thermal decomposition at
500 ‘C. The morphologies and phase structures of the titanium anode coating were analyzed by XRD and SEM
techniques. The results show that the phases of Ti/Ir-Ta/Ru-Ti anode coating are IrO,, rutile-type solid solution (Ti,Ru)O,
and (Ru, Ti)O,. The Ti/Ru-Ti/Ir-Ta anode coating contains anatase TiO, besides phases hereinbefore. The phases of
Ti/Ru-Ti-Ir-Ta anode coating are rutile-type solid solution (Ti,Ru,Ir)O, and (Ir,Ti,Ru)O,. Tantalum exists in the coatings
with the form of non-crystalline. The crystal lattice distortion decreases with the harmonious distribution of the different
size ions. The formations of coatings possess characteristics of the structural epitaxial growth. The morphology of
Ti/Ir-Ta/Ru-Ti anode is beehive-liked structure. The morphologies of Ti/Ru-Ti/Ir-Ta and Ti/Ru-Ti/Ir-Ta anode are dry
cracked-mud like.
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Table 1 Design of titanium anodes

Sample No. Coating structure of anode
Ti
1 Ir-Ta coating
Ru-Ti coating
Ti
2 Ru-Ti coating
Ir-Ta coating
3 Ti

Ru-Ti-Ir-Ta coating

HIA I BRI Z G5 PR B AR 2 256 ¥R Ru-Ti
WL Ru-TiWRAR 65, P BIRE Ir-Ta &
W VR YR T A FE T2 55 1 AR
B AR Ru-Ti-Ir-Ta B PHAR 3 52Pr_E st &
FRTVY TCHR 2R B AR o BCTISERC 11 Ru-Ti —JCiRK
M Ir-Ta ZJ0IRBE—0, ¥ 2 FRMBRSG, R4
Ru-Ti-Ir-Ta PUTGIRM . FPUITIRBIRE TR b, iR
BOTERPMEIE T 2580 1. 2 .
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4 (°)/min, KN 0.01,
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Fig.1 XRD patterns of titanium anode at 500 C: (a) Sample;
(b) Rutile (101)
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Table 2 Characteristic spacing and phases in anode coatings

and data from standard cards

Coating dyjo/nm dyo;/nm Phase
Anode 1 0.323 1 0.2559 .IrOZ
0.318 2 0.2512 (Ti,Ru)0O,
0.256 0 1rO,
Anode 2 0.324 0 0.2513 (Ti,Ru)0O,
0.2500 (Ru,Ti)O,
Anode 3 0324 4 0.256 6 (Irle,Ru)Oz
0.2535 (Ti,Ru,Ir)O,
Card(88-0288) 0.3186 0.258 6 1O,
Card(88-0323) 0.3154 0.254 7 RuO,
Card(89-0555) 0.324 6 0.248 6 TiO,
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Fig.2 Micrographs of titanium anode at 500 ‘C
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2) ¥R H(Ti,Ru,)O, M(Ti,Ru,Ir)O, #5 & TiO,
[ A, (HCTEIARRAS AR ZEAROK, [ T B 2R+,
HL it T T B2 2 v S 140 THO, 1)t T TR 2, 5 WA
o)A W i ) N o e SRR R A N T L S = S
GARIR)Z 1) TrO, [ ¥ A v I A 1A

3) W TXUZGE R, AR THE ARG HRIME
PEA KA A B2 R ITE I 220 T N 2R )2
Ti/Ir-Ta/Ru-Ti B FHAR VR 2 (1) SR OB 30 3= SR Bk 35035
ISR, 1 ZHT H(Ir, Ru)O,. Ti/Ru-Ti/Ir-Ta £k BH k%
A BRSO IR ZLR, gL v F 2K
F 1) (Ir,Ru)0, H7 o Ti/Ru-Ti-Ir-Ta Bk FHAR )2 B
[ LR LT R SR TE S, A — IR EGURTB T Hh 2>
&1 (Ir, Ti,Ru)0,.
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