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ABSTRACT

This research was aimed to study effects of operating temperature, calcination
temperature and mixing ratio on sensitivity of ethanol and ammonia detection of tungsten oxide
(WO,) mixed with titanium oxide (TiO,) thick film gas sensor prepared by separated
precipitations. Tungsten oxide synthesis was achieved by precipitation of ammonium tungstate
((NH,),,W,,0,,-5H,0) with nitric acid to obtain tungstic acid (H,WO,) as a product. Titanium
oxide was obtained from the reaction in a fume hood between titanium tetrachloride (TiCl,) and
ammonium hydroxide resulting in titanium hydroxide (Ti(OH),) as a product. Thermal analysis
by TGA and SDTA techniques showed that tungstic acid exhibited 3 weight loss steps before it
was transformed to tungsten oxide at 500°C. Titanium hydroxide showed 2 weight loss steps
before it was transformed at 410°C to titanium oxide. The XRD results for tungsten oxide
calcined at 500 and 600°C for 30 min indicated that tungsten oxide was crystallized in a
monoclinic structure with specific surface areas measured by the BET technique of 22.58 and
9.61 mz/g respectively. Titanium oxide calcined at 400, 500 and 600°C for 30 min was found to
be tetragonal anatase with specific surface areas of 122.5, 81.02 and 56.38 mz/g respectively. The
sensitivity measurement for ethanol and ammonia detection was performed in the concentration

range of 500 - 2500 ppm and 400 - 3200 ppm respectively. The results showed that among



200, 250 and 300°C operating temperatures, the most effective ones for ethanol detection were at
300°C and at 200°C for ammonia detection. The calcination temperature which gave optimum
sensitivity was at 600°C for WO, and 400°C for titanium oxide. Finally, the best mixing ratio for

ethanol detection was at 92.5:7.5 and for ammonia detection was at 95:5
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