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Abstract—The vapor phase catalytic oxidation of cyclopentadiene to maleic anhydride was studied over V-Mo-P
mixed oxide catalysts with different compositions of catalysts and different supports.

The acidity, reducibility and average oxidation number of vanadium increases with an increase in the molybde-
nium and phosphorus content. The acidity and reducibility of e-Alumina supported catalyst are higher than for titania
supported catalyst. The conversion of cyclopentadiene and the selectivity of maleic anhydride are related to the acidity
and oxidation number of vanadium, respectively. The absorption band of V4* = 0 at 980cm~! is not observed in higher
reducible catalysts and the selectivity of maleic anhydride is low in these catalysts.
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Fig. 1. CPD conversion and MA selectivity with
the variation of reaction temperature.

feed; 0.7 mole % in air
catalyst; V-Mo-P(1:0.1:0.01)/TiO»
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Table 1. Reaction results for V-Mo-P/TiO; (ana-
tase) catalysts with different composi-
tions.

Components A.V.? -AA. V. Tmax® Xmax¢ Smax?
during

(V:Mo:P) reaction (°C) (%) (%)
1 01 0.01 476 0.08 310 69.0 63.0
1 05 0.01 478 0.15 310 71.5 58.1
11 001 481 0.27 310 72.0 56.1
1 2 001 48 038 280 73.6 418
1 01 0.1 490 0.28 280 488 493
1 01 1 4,92 0.36 280 40.3 414
1 01 15 493 047 280 443 359

Space velocity; 4800 hr-1.

Feed; 0.7 mole % CPD in air.

Weight of catalyst; 0.25 gr.

a; Average oxidation number of vanadium.

b; Temperature at which the selectivity of MA is max-
imum.

c; Conversion at which the selectivity of MA is max-
imum.

d; Maximum selectivity of maleic anhydride in reaction.
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Table 2. The effect of supports on conversion of cyclopentadiene and selectivity of maleic anhydride.

Components Supporting Supported?® SA®b AVe T100? Tmax® Xmax/ Smax®
materials amount m?/gr. (°C) (°C) (%) (%)
V-Mo-P TiOo{anatase) 3.2 1.17 +4.76 370 310 69.0 63.0
V-Mo-P a-Aly03 3.2 1.45 +4.85 315 270 58.6 45.0

Feed; 0.7 mole % CPD in air.

Space velocity; 4800 hr-1.

Weight of catalyst; 0.25 gr.

* V:Mo: P mole ratio is 1:0.1:0.01.

a; Atomic ratio of V/supporting material.

b; Surface area of catalyst.

c; Average oxidation number of vanadium.

d; Temperature at which conversion reaches 100 %.

e; Temperature at which the selectivity of MA is maximum.

f; Conversion at which the selectivity of MA is maximum.
¢; Maximum selectivity of maleic anhydride in reaction.
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1015cm'e] F4iee] Znst ekelr} sl o
2 olFo] & FufollA Fotal|glabe] Adrlgo] uigk
o}, oleid A ehA S Held EuloME s e
ol o] Amake] e-tFelushdlEcl gw 980
cm™'e] V=09 F49sr) Aakg elepolelA] &
eof A Faleliol il Ald]

—

u

R
s

FHuEe 2t AR Tl Augs 4
ZHAE BHd AL V-Mo-P Zuollr Foalal
A 44 YGRS V=0 EE dol gela Ve



E3AbstE Zofol 23t Fda|elabe) 4 (1)

2 Azsie $Est 2 Fohold] Touklelarel Al
digo] woiel He Verrl $4ol Slalel Verz st
7t ol a=l7] wgolet 47k,

Eleffolghil V-Mo-P ol 4 Zuio} AbgELE
Feludlolu} qlel gao] Frksial slelmiel AehEa

ol F7ksted (Fig. 10) Foie] M= F7bsha,
Zofo] AHE7t Frhstad CPDel A3HgE F7hs]Al
ol Fgulta|ol kel AMelg-2 7rAsledct(Table 1),
= g E Fefshe A9 seide] g Fxael elE
vobatdl ®eb B a-shFelubebAolA dshgoel
Ee b Fgalclabel A v wsket, oA
AYES} 7S AsEe Ak AdEol a‘akti 7
& FEAEh R Solle] kel o]dh b Abshel
Sol $Alt7] wielat Yrksic,

V.0, Feile]  shirgole] i e
V-Mo-P eie] z4goht ghale] Ffol wet wshi

w Zefo] v E Wpn, sk gl HdE
Abskeh 44, 7604 el A8 (63%)F, +4.93
ol 7pa v AldE-g vieb gl el
Aeg whir]gol2o] BT Absheot AAAH Hud
A (Fig, 14)5 ®9ich, ety V,04 Fo & A8-a
A2z febt]olle] Apshe-o *w%}?ﬂ Fﬂ tJ l
v qlg @RI 2AE el &
U skel s} Wabn, = H&%—"J AL olF *“H° %
Aol e} Heba] el 4
Fole] H Ao A

facy

r“l

z At
B ATE dTapebant A Fulol elafo] o] Foix
A, edFulE Asa T Aol A4 AolE
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