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Abstract: Tungsten oxide supported on zirconia was prepared by drving powdered Zr(OH); with ammonium metatungstate aqueous solution,
followed by calcining in air at high temperature. Upon the addition of only small amount of tungsten oxide (1 wt % WOs) to ZrOy, both the acidity
and acid strength of catalyst increased remarkably, showing the presence of Bronsted and Lewis acid sites on the surface of WOyZrOy. The high
acid strength and large amount of acid sites on WO/ZrO: were due to the presence of the W=0 bond nature of complex formed by the interaction
between WO and Zr(». The catalyst containing 20 wt % WOs, calcined at 973 K, showed the highest catalytic activity for the 2-propanol
dchydration, while the catalyst containing 15 wt % WO, calcined at 1023 K, exhibited the highest catalytic activity for the cumene dealkylation.
For the 2-propanol dehydration the catalytic activitics of WOy/ZrO: catalysts were roughly corrclated with their acidities.
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Table 1. Specific Surface Area of WOs/ZrO, Catalysts

Surface area (m’/g)
Catalysts
673 K 773 K
210, 1084 839
1-WOy/Zr0O, 1132 1034
2-WOy/Zr0: 116.8 1082
5-WOyZr0» 1276 116.2
7-WOy/Zr0: 134.1 1199
10-WOy/ZrO, 1532 1284
13-WOyZrO, 160.6 1332
15-WOy/Zr0, 164.8 139.8
20-WOy/Zr0: 1786 1576
25-WOy/7r0, 167.4 149.1
30-WOyZr0, 1332 1174
40-WOy/7Zr0s 110.3 932
0.20
0.15
o'}
=
£
g [ J
- 0.10
>
=
=
3)
<
0.05 ¢
1 1
0 10 20 30
WO3 content, Wt %

Figure 1. Acidity of WO/ZrOx(773) against tungsten oxide
content.
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Figure 2. Temperature programmed desorption profiles of
ammonia from (a) ZrQy, (b) 10-WOy/ZrOs, and (c) 15-WOy/ZrO.,
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Table 2. Acid Strength of Some Sample

Hammett Indicator pKa Z7ZrO, 2-WOYZrO» 5-WOyZr0»
Benzeneazodiphenvlamine +1.5 + + +
Dicinnamalacetone -30 - + +
Benzalacetophenone -56 - + +
Anthraquinone -82 - + +
Nitrobezene -124 - + +
24-Dinitrofluorobenzene  -14.5 - + +

Transmittance ( % )

16103
1600

i

1500

1700 1400

Wavenumber (cmml)

Figure 3. IR spectra of pyridine adsorbed on (a) 7-WOQy/
Zr0:(973), (b) 15-WO/ZrO»(973), and (c) 20-WOy/Zr0:(973).
Gas phase was evacuated at 523 K for 1h after adsorption.
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Figure 4. Catalytic activity for 2-propanol dehydration as a
function of WOs content.
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Figure 5. Catalytic activity for 2-propanol dehydration as a
function of calcination temperature.
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Figure 6. Catalytic activity for cumene dealkylation as a
function of reaction temperature.
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function of WO content.
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Figure 8. Catalytic activity for cumene dealkvlation as a
function of calcination temperature.
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