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Effect of sand-blasting pretreatment on surface morphology,
electrocatalytic activities and service life of Ti/lrO,- Ta,Os anodes

JIANG Jun-feng, MENG Hui-min, SUN Dong-bai

(Corrosion and Protection Center, School of Materials Science and Engineering,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effect of sand-blasting pretreatment of titanium substrate on the surface morphologies, electrocatalytic
activities and service life of Ti/IrO,-Ta,Os anodes was investigated by scanning electron microscopy(SEM), X-ray
diffractometry(XRD), anodic polarization curve test and accelerated life test. The results show that the morphologies of
Ti/IrO,-Ta,05 anodes are impacted by different pressures and grain size of sand-blasting. The pressure of sand-blasting
contributes more to the roughness of Ti substrates than to the grain size of sand-blasting. The roughness of Ti substrate is
directly proportional to the pressure of sand-blasting with on the same grain size. The crystallite grains of IrO, become
finer with increasing roughness of Ti base. The roughness of base metal has an influence on the nucleation and growth of
IrO, crystal grain, as well as the electrocatalytic activity and service life, however, not the biggest degree of roughness
results in the most precipitation of IrO,, but the quantity of micro-ridges of coatings surface also contributes to the
electrochemical activities and lifetime of Ti based anodes. The more the quantity of crystallization of IrO; is, the more the
oxygen evolution is. The roughness degree is not positively correlative to the lifetime of the anode. Among the four
anodes, the anode coated on Ti substrate with roughness of 3.6 um shows the best catalytic activity for oxygen evolution
and the longest service life, which are improved by 7%~36% and 63%—72%, respectively.
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Table 1  As-pretreatment parameters of Ti base during

sand-blasting

Pressure of Grain size of abrasive

As-pretreatment

sand-blasting material/pm
A }(I)lg;ié)rse ?\S/;g:’ 420 (Coarse grit)
B *giﬁgfiﬁj’ 177 (Fine grit)
C I;)(')rig.r;sl\s/ll.lgz, 420 (Coarse grit)
D Loolw_gr; 1y 177 (Fine grit)
12 mRHIE

KL G R % Ti/IrO, TayOs Ak MR
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Fig.1 SEM images of Ti base after sand-blasting pre-treatment under different sand-blasting pressures and grain sizes of abrasive

materials: (a) 0.3—0.5 MPa, 420 um; (b) 0.3—0.5 MPa, 177 pum; (c) 0.1-0.3 MPa, 420 pum; (d) 0.1-0.3 MPa, 177 pm



1164 rp AT 4 2R 2010 6
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Fig.2 SEM images of Ti base acid etched in 10% oxalic acid at 90-95 “C for 2 h after different sand-blasting pretreatments:
(a) 0.3—0.5 MPa, 420 pum; (b) 0.3—0.5 MPa, 177 pm; (¢) 0.1-0.3 MPa, 420 pum; (d) 0.1-0.3 MPa, 177 pm

A e Ay 5& bk (i-i-g
3 Ti/lrOy TayOs Z8 AN [l B RD IR Ui P4k L J V4 7 i #53 HLF) SEML {5
Fig.3 SEM images of Ti/IrO, Ta,Os electrodes coated on Ti substrates as-pretreated by different sand-blashings and acid etched in

10% oxalic acid at 90-95 C for 2 h: (a) 0.3—0.5 MPa, 420 um; (b) 0.3-0.5 MPa, 177 um; (c) 0.1-0.3 MPa, 420 um; (d) 0.1-0.3
MPa, 177 um
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Fig.4 Surface morphologies of corresponding electrodes after inactivation in Fig.3: (a) 0.3—0.5 MPa, 420 um; (b) 0.3—0.5 MPa, 177

pm; (c) 0.1-0.3 MPa, 420 pm; (d) 0.1-0.3 MPa, 177 pym

Bl 5 WK B WREANRZHEIK SEM 14

Fig.5 SEM images of surfaces of electrode B after painting various layers: (a) 1 layer; (b) 3 layers; (c) 5 layers; (d) 7 layers
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Fig.6 SEM images of surface of electrodes after painting 3 layers: (a) Anode A; (b) Anode B; (¢) Anode C; (d) Anode D
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Fig.7 XRD patterns of Ti anodes pretreated by different
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Fig.8 XRD patterns of Ti anodes before and after deactivation: (a) Anode A; (b) Anode B; (c¢) Anode C; (d) Anode D
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Fig.9 Anodic polarization curves of Ti/IrO,-Ta,05 electrodes

as-prepared by different sand-blasting in 0.5 mol/L H,SO,
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