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Fig. 1 Experimental setup of the photoelectrochemical cell for

corrosion prevention
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Fig.2 Images of AFM for the (a)TiO; and (b) TiO; ~ Sn(Q;, films
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Fig.3 XRD of TiO, and TiO; — Sn(, powder
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Fig.5 On off UV illumination condition, change curves of pho-
topotential for 3161 SS electrode with time
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Fig.6 Schematic representation of the electron transfer processes

in case of TiO, — SnO, composite photoelectrode
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Fig.7 EIS of 316L stainless steel electrode in 0.5 mol/L NaCl solution
(a, d)no photoanode; (b, e) TiO,/ITO as a photoanode; (¢, {) TiO, — SnO,/1TQ as a photoanode
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Fig.8 Equivalent circuit for the 316L SS in 0.5 mol/L NaCl solution under dark condition (a) and UV illumination(b)
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Table 1 Parameters from EIS spectra simulated using the equivalent circuits

R, R, Q, R Q, Rs Q3
- /Q+cm? /Qrem™® Yo/Q Yem™2 st a /Qem™? Yy/Q eem™sT" /Qrem™? Yo/Q Yem st a
E-1 12.6 5282 2.97x107°  0.84 2.20x10°  9.193x107°  0.77 - - -
E-2 11.2 4270 1.51x1p~™%  0.65 2.20x10° 9.52x107%  0.85 495 7.43x107%  0.86
E-3 9.6 5530 L.12x107* 0.6 6.02x10°  3.689x107° 0.84 481 7.94x107°  0.84
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PREPARATION OF THE TiO, — SnO, COMPOSITE

FILMS AND ITS FUNCTION OF PHOTOGENERATED
CATHODIC PROTECTION OF 316L STAINLESS STEEL

SHEN Guangxia, CHEN Yicong, LI Jing, YUN Hong, LIN Changjian
(State Key Laboratory for Physical Chemistry of Solid Surfaces, Department of Chemistry, Xiamen University, Xiamen 361005)

Abstract: By the sol — gel method and spin — coating process, the nano TiO, — SnO, composite films have been
prepared on the surface of the indium — tin oxide(1TO)glass and 3161 stainless steel. The morphology and crys-
talline structure have been characterized by AFM and XRD. The anticorrosion property of the composite coatings
has been studied under dark condition by electrochemical methods. Similarly, the performance of photogenerated
cathodic protection of the composite coatings has been measured in 0.5 mol/1. NaCl solution(pH =14.6)by com-
bining photoelectrochemical system with corrosion electrochemical system under UV illumination. The results
show that in dark the nano TiO, — SnO, composite films have a poorer anticorrosion property than that of the
nano TiO, coatings. Under UV illumination condition the composite films as a photoanode provide a cathodic pro-
tection for 3161, and when the UV light is shut off, its photogenerated potential can remain a cathodic protection
of metal for 6 hours. The mechanism of the photogenerated cathodic protection has also been studied by electro-
chemical impedance spectra.

Key words: nano TiO; — Sn(O, composite film, photogenerated cathodic protection, corrosion, mechanism



