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Preparation and Properties of Composite Coating Modified Titanium Anode for
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Abstract: Anode plates have some disadvantages in the electrolysis, such as easy distortion, low current density, high power
consumption, et al. In order to solve these problems, the composite coating of MnO, and SnO, was prepared on titanium anode
by a simple thermal decomposition method. The surface morphology of the composite coating was characterized by SEM.
Results show that the coating is dense and smooth with a layer structure. The properties of composite coating are studied by
testing the polarization curve, cyclic voltammetry curves and calculating the voltammetry curve integral area. It is showed that
the optimum coating is Sn/Mn with a ratio 6 : 4 sintering at 450 “C. The composite coating anode has much obvious
advantages, compared with lead anode, lead silver alloy anode and the titanium anode. Higher purity MnO, has obtained by
using the composite coating anode. The voltage is reduced about 0.2 V improved the current efficiency. Therefore, the
composite coating anode is suitable for the anode plate of large electrodes.
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Fig.1 Morphology of composite coating modified Ti anode
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Table 1  Surface composition of composite coating modified Ti

anode
Element Weight ratio / % Atomic ratio / %
(o) 39.76 76.56
Al 1.07 1.22
Cl 1.64 1.43
Ti 7.92 5.09
Mn 9.38 5.26
Sn 40.23 10.44
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Fig.2 XRD patterns of composite coating modified Ti anode
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Fig.3 Polarization curves of Ti anode with different Sn/Mn ratio
were sintered at 450 °C
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Fig.6 Integral area of CV curve of the modified Ti anode with
different Sn/Mn ratio at 450 °C
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Table 2 Electrolytic voltage of Ti based anode of different Sn/Mn

ratio at different temperatures V)
Electrolytic 450 °C 500 °C 600 °C
voltage
1 3.52211 4.0777 4.8477
2 3.3533 3.9639 44480
3 2.964 7 43570 3.8589
4 2.6953 3.9918 42474
5 2.386 6 27198 3.316 6
6 2.3829 24873 3.076 1
7 2.414 7 3.3954 3.4312
8 2.5256 3.7357 34261
9 24645 3.5834 3.806 7
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Table 3  Current efficiency of Ti based anode of different Sn/Mn

ratio at different temperatures (%)
Current efficiency 450 C 500 'C 600 'C

1 96.4 94.7

2 93.3 94.8 94.3
3 94.7 88.9 91.7
4 95.3 97.4 93.6
5 96.6 96.1 98.1
6 95.9 95.7 94.9
7 94.4 95.5 92.6
8 96.5 93.4 92.7
9 94.6 94.2 97.1
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Table 4 Voltage and current efficiency of different types of anode

Anode Tibased anode Lead Lead silver alloy
Voltage / V 2.364 8 29852 2.5174
Current efficiency / % 93.8 82.6 92.2
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