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Abstract: The acid properties of V205-TiO,/SiO; catalysts and the partial oxidation of o-xylene into phthalic
anhydride had been investigated in order to relate the acid property of catalyst to the catalytic activity. V.05
had both weak (V=0) and strong (V-O-V) acid sites which gave pyridine desorption peaks at 230 T and 300 °C,
respectively, and the amount of weak acid sites at 230 C decreased with the increase of calcination temperature.
On the other hand, the amount of weak acid sites increased considerably by increasing the amount of TiO.
to the V;05-TiO,/Si0s, and the maximum value was shown at 20 and higher mole % of TiO: with respect
to SiO;. In the oxidation of o-xylene, V;05-Ti02/SiO; enhandced more the total conversion and the selectivity
to phthalic anhydride than V;0s/SiO;, and the higher TiO» ratio to V:Os increased the total conversion but
could not change the selectivity to phthalic anhydride. Weak acid sites (V=0) led o-xylene to partial oxidation
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producing phthalic anhydride by adsorbing o-xylene weakly, while strong acid sites (V—0—V) led it to total

oxidation producing CO and CO. by adsorbing it strongly.
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Table 1. Specific Surface Areas of Catalysts used in
the Experiment

specific surface

symbol catalysts

area(m?/g)

V-400 V205 calcined at 400 °C 7.2
V-600 V205 calcined at 600 °C 54
V-800 V205 calcined at 800 °C 1.7
V-1000  V;0s calcined at 1000 °C 1.2

silica gel 335.0
V/S 11 mole% V;0s/Si0; 3024
V10T/S 11 mole% V,0s-10 mole% Ti0,/Si0. 2954
VI4T/S 11 mole% V:0s5-14 mole% TiO:/Si0: 290.1
V20T/S 11 mole% V;05-20 mole% TiO»/SiO; 263.5
V25T/S 11 mole% V,0s5-25 mole% Ti0y/Si0, 235.6
V30T/S 11 mole% V:05-30 mole% Ti0»/Si0: 235.0
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Fig. 1. Schematic diagram of experimental apparatus used in TPD.
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Fig. 2. TPD profiles of pyridine adsorbed on V,0;
catalyst calcined at (a) 1000 °C, (b) 800 °C,
(c) 600°C, and (d) 400 °C.
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Fig. 3. The IR spectra of V;Os catalysts calcined at
(a) 1000 °C, (b) 800 °C, (¢) 600 °C, and (d)
400 °C.
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Fig. 4. X-ray diffraction patterns of V,0s catalysts

calcined at (a) 1000 °C, (b) 800 °C, (c) 600
°C, and (d) 400 °C.
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ture over V14T/S catalyst(air/xylene mole ra-
tio=100, space velocity=5 I-feed/hr - g-cat.).

PA ;5 phthalic anhydride TA 5 o-tolualdehyde
PT ; phthalide C; 3 CO and CO,

Fig. 8 & Ti0; 8 BAFE 20 mole % 2 58 F
uo] g o-Ad @l Aspte Ang Jebd Aol
V14T/S o vlste] HA) Aol 423 7t
L}, PA o] HElcE A WA kS-S & U
TPD Z el A V20T/S & V14T/S ol vidle] A A o]
Ao BFala A Y kol AA FUHHe R R,
S EHAY 4P Fe s IA T/ Aol
o} gEA o-zYdEe FAFE FrleA HER
A Aggol 433 FUME Aoz BAY, FHA,
TiO, & 2R &o] 20 mole % ©]/do] =W 44 e] Fol

3748 Zrlsine FEASS YA AFH

=
AE

2

3} gg Ao B AT

H
(=]
T

30F

Yield (mole%)

40

n
(=]
(#9|ow)uoisidauo)d |ejo0]

337

5 |pA

< 60F

£

o

= 40

R Ci

(8]

o 20}

o

n TA
P . A
330 360 390 420 450

Temperature('C)

Fig. 8. Total conversion of o-xylene, yields and selec-
tivities of products as a function of tempera-
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