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Abstract — In this study, heteropoly acid PVMo catalysts were supported on activated carbon with various composition
of phosphoric acid (H;PO,), vanadium (V) pentoxide (V,0s) and molybdenum (VI) trioxide (MoOs). Catalytic performance
was examined at 140 °C for 1hour in vapor formaldehyde. XRD and BET analyses were carried with the catalysts before
and after the reaction. Formaldehyde conversion was increased with decreasing Mo and H;PO, content and increasing
V,0O;s content. Acidity of the catalysts was investigated with NH;-TPD. Crystallinity of the catalysts was relatively low,
and surface area was decreased after the reaction. In NH;-TPD result, the ratio of strong acid site corresponding to NH,
desorption between 400 °C and 500 °C was increased by decreasing MoO; and H;PO, content and increasing V,Os
content. Therefore, it was found that the strong acid site could affect the catalytic reactivity in vapor formaldehyde
conversion.
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Catalysts H;PO, [mol] V,05 [mol] MoO; [mol]
P,V sMo,/AC 0.01 0.005 0.01
P,V sMos/AC 0.01 0.005 0.05
P,V sMo,/AC 0.01 0.005 0.1
P,V sMo,/AC 0.01 0.005 0.1
P,V Mo, /AC 0.01 0.01 0.1
P,V,Mo,/AC 0.01 0.02 0.1

Py 5V Mo, /AC 0.005 0.005 0.1

P,V sMo,/AC 0.01 0.005 0.1

P,V sMo,/AC 0.02 0.005 0.1
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Fig. 1. Schematic diagram of reaction experiment equipment.
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Fig. 2. Formaldehyde conversion of P,V,sMo,/AC catalysts at the
140 °C (a) x=1.0, (b) x=5.0, (¢) x=10.
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Fig. 3. Formaldehyde conversion of P,V,Mo,,/AC catalysts at the
140 °C (a) x=0.5, (b) x=1.0, (¢) x=2.0.
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Fig. 4. Formaldehyde conversion of PV, sMo,,/AC catalysts at the
140 °C (a) x=0.5, (b) x=1.0, (c) x=2.0.
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Fig. 5. XRD patterns of P,V,sMo,/AC catalysts (a) x=1.0, (b) x=5.0,
(c) x=10.
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Fig. 6. XRD patterns of P,V, Mo, /AC catalysts (a) x=0.5, (b) x=1.0,
(c) x=2.0.
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Fig. 7. XRD patterns of PV, sMo,,/AC catalysts (a) x=0.5, (b) x=1.0,
(c) x=2.0.
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Table 2. Specific surface area of PVMo/AC catalysts

Catalysts BET Surface area
Before reaction (m*kg™") After reaction (m*kg™)

P,V sMo /AC 1033300 861170

P,V sMog/AC 571400 562140
P,V sMoj/AC 688080 640350
P,V sMo/AC 688080 640350

P,V,Mo,/AC 705770 664590

P, VoMo, /AC 710970 703330
Py Vo Mo, JAC 567090 487470
P,V sMoj/AC 688080 640350

P,V sMoj/AC 734010 707390
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Fig. 8. NH;-TPD profiles of P,V,sMo,/AC catalysts (a) x=1.0, (b) x=5.0,
(c) x=10.
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Fig. 9. NH;-TPD profiles of P,V Mo,,/AC catalysts (a) x=0.5, (b)
x=1.0, (c) x=2.0.
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Fig. 10. NH;-TPD profiles of P,V,sMo,,/AC catalysts (a) x=0.5, (b)
x=1.0, (c) x=2.0.
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Table 3. Peak area ratios to the sum of peak 1, 2 and 3 in NH;-TPD

profiles

Catalysts Peak 1 Peak 2 Peak 3
P,V,sMo,/AC 0.387 0.384 0.230
PV, sMos/AC 0.375 0.411 0.214
PV, sMo,yAC 0.329 0.490 0.181
PV, sMo,yAC 0.329 0.490 0.181
P, VMo, /AC 0.354 0.435 0.212
P,V,Mo,/AC 0.367 0.385 0.248
Py5Vy.sMo,/AC 0.326 0.424 0.250
PV, sMo,yAC 0.329 0.490 0.181
P,V sMo,yAC 0.370 0.559 0.070
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