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1 —— Coating prepared from inorganic salt solution
2 ——Coating prepared from inorganic salt solution
modified by citric acid and ethylene glycol
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Fig. 1 XRD pattern of Ir-Sn oxide coatings
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Fig. 2 Surface morphologies of Ir-Sn oxide coatings: (a), (b) Thermal decomposition of inorganic salt solution modified by citric
acid and ethylene glycol; (c), (d) Thermal decomposition of inorganic salt solution
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Table 1 Mole fraction of atoms in Ir-Sn oxide coatings
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Mole fraction/%
Coatings No.
Ir Sn Ti (0] Cl C
Coating No.1 prepared from inorganic salt solution 16.26 11.41 9.05 58.60 1.86 2.83
Coating No.2 prepared from inorganic salt solution 15.58 10.99 10.17 59.02 1.59 2.64
Coating N0.3 prep‘ar.ed fr‘om inorganic salt solution 9.62 19.90 130 66.62 041 246
modified by citric acid and ethylene glycol
Coating No.4 prepared from inorganic salt solution 1022 19.63 1.20 66.52 0 5 43

modified by citric acid and ethylene glycol
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Fig. 3 Surface distribution of elements on Ir-Sn oxide coatings prepared from inorganic salt solution((a), (b), (c)) and inorganic salt
solution modified by citric acid and ethylene glycol((d), (e), (f)): (a), (d) Backscattered electron image; (b), (e) Ir element; (c), (f) Sn
element
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Fig. 4 Cyclic voltammetry curves of Ir-Sn oxide coated
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Fig. 5 Semi-logarithmic polarization curves of Ir-Sn oxide

coated electrodes
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Table 2 Kinetic parameters of oxygen evolution of Ir-Sn oxide coated electrodes

Coatings type alV b/(V-dec)  J/(A-cm?) r p J/(mA-cm )
Coating prepared from inorganic salt solution 0.39154 0.3133 56.25 0.9791  0.096 21.6-300
Coating prepared from inorganic salt solution 0.57801 02179 292 09792 0.138 3 63-300

modified by citric acid and ethylene glycol
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Fig. 6 Impedance complexplane of Ir-Sn oxide coated
electrodes: (a) Coatings prepared from inorganic salt solution;

(b) Coatings prepared from inorganic salt solution modified by

citric acid and ethylene glycol
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Table 3 Electrochemical parameters for equivalent circuit elements of Ir-Sn oxide coated electrodes
. Rs/ R/ 0/ R,/ 2% Chi
Coat
oatings type (Q-cm?) (Q-cm?) (S-s"-cm™?) n (Q-cm?)  (S-s-em?) 2 squared

Coating prepared fr.om inorganic salt 0337 2491 X 102
solution

Coating prepared from inorganic salt

solution modified by citric acid and ~ 0.388 19.62

ethylene glycol
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Fig. 7 Open circuit potential curves of Ir-Sn oxide coated

electrodes
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Effect of citric acid and ethylene glycol on structure and
properties of IrO,-SnO, coatings prepared by
thermal decomposition of inorganic salt solution

JIANG Yu-si, XIAO Fang-ming, YANG Rui

(Guangdong Research Institute of Rare Metals, Guangzhou 510650, China)

Abstract: The Ir-Sn oxide coatings on titanium were prepared using brush painting-thermal decomposition of inorganic
salt solution containing iridium chloride and stannic chloride modified by citric acid and ethylene glycol. The effects of
citric acid and ethylene glycol on the surface morphology, structure, roughness and elements distribution of IrO,-SnO,
coatings were studied with scanning electron microscope, X-ray diffractometer, chronoamperometer and electron
microprobe, respectively. The influences of citric acid and ethylene glycol on the electrocatalytic activity and chemical
stability of IrO,-SnO, coatings were also investigated by cyclic voltammetry, anodic polarization and AC impedance. The
results show that, citric acid and ethylene glycol may reduce the size of oxides grains in coating, cracks on the coating,
and improve the Sn element distribution. The cyclic voltammetric charge of the modified coating in 0.5 mol/L sulfuric
acid solution increases by 1.71 times; the slope of Tafel curve decreases by 37%; the charge transfer impedance of oxygen
evolution reaction decreases by 66%. In addition, the open circuit potential increases by 0.13 V.

Key words: coated electrode; Ir-Sn oxide; citric acid; ethylene glycol; eletrocatalytic activity; chemical stability
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