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Abstract

The purpose of this research is to synthesize metal oxide (aluminum oxide,
tungsten trioxide, titanium dioxide) by anodization process which is suitable for the
application of pH electrode. The sensitivity and hysteresis effects of each type of metal
oxide were test. The preparation of the aluminum oxide by anodization technique was
carried out in an electrolyte of 0.3 M oxalic acid with 40 V and 10 min at room
temperature. The FE-SEM technique showed that the surface was porous on surface,
clearing pore and no pore connection occurs. The water contact angle technique
showed the angle of water on surface of 44.33 degrees. XRD analysis showed that the
aluminum oxide was amorphous phase structure. The preparation of the tungsten
trioxide by anodization technique was carried out in an electrolyte of 0.15 M sodium
fluoride with 45 V and 120 min at room temperature. The FE-SEM technique showed
that the surface was porous on surface and clearing pore. The water contact angle
technique showed the angle of water on surface of 61.2 degrees. XRD analysis showed
that tungsten trioxide was body-centered cubic phase structure of tungsten trioxide. The
preparation of the titanium dioxide by anodization technique was carried out in an
electrolyte of 0.15 M ammonium fluoride with 20 V and 180 min at room temperature.
The FE-SEM technique showed that the smooth nanotubes were formed on surface of
substrate. The water contact angle technique showed the angle of water on surface of
34.4 degrees. XRD analysis showed that titanium dioxide was anatase phase structure
of titanium dioxide. The results of the test for the application of pH electrode showed
that the sensitivity of aluminum oxide is 16.90 mV per pH. The sensitivity of tungsten
oxide was 47.40 mV per pH and the sensitivity of titanium dioxide was 20.00 mV per
pH. It is found that the metal that gives the best sensitivity is tungsten trioxide>
aluminum oxide> titanium dioxide. The hysteresis of aluminum oxide is 0.030 mV. The
hysteresis of tungsten trioxide is 0.010 mV. The hysteresis of aluminum oxide is 0.021
mV. The best hysteresis metal is tungsten trioxide> titanium dioxide> aluminum oxide.
Consequently, the metal oxide gave the best characteristics for the application of pH

electrode by anodization process is tungsten trioxide.





