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Abstract— The effects of calcination temperature and calcination time of V-Mo-P catalyst on the catalytic activity

and selectivity of maleic anhydride were investigated.

V205 and (NH4)3PO4Mo03);5-4H20 (APM) were dissolved in oxalic acid solution as active components and impreg-

nated on 7-Al203 and TiOo(anatase).

The prepared catalysts were calcined at 400°C varing from 5 to 30 hours and for 20 hours varing temperature from
300°C to 700°C. All the catalysts were characterized by surface area, XRD, SEM-EPMA, image analysis and thermal

analysis.

From the techniques of optical microscopy, such as image analysis and SEM-EPMA, it was confirmed that the parti-
cle of alumina grew as the calcination temperature increased. And the XRD results also confirmed that the calcination
time had not affected the crystalline structure of catalyst but APM was decomposed to molybdenum oxide and phospho-

rous oxide at 600°C of calcination temperature.

Through the fixed bed reaction, maleic anhydride was produced mainly from all reactants and phthalic anhydride,
citraconic anhydride, carbon monoxide and carbon dioxide were produced as by-products.

As the calcination time increased, the activity decreased mainly due to the reduction of surface area of catalyst. The
higher calcination temperature gave the lower activity. Over the 500°C the activity decreased significantly. And the se-
lectivity of MA increased up to 450°C of calcination temperature but decreased rapidly over 500°C of calcination tem-

perature.

The best calcination conditions in this study were temperature of 450°C and time of 20 hours, respectively.
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1. Air cylinder 9. Gas sampling port
2. Valve 10. Reactor

3. Pressure gauge 11. Thermocouple

4,20. Drying tube 13,21. Temp. controller
5,19. Flow meter 14. Heated gas sampler
6. Syringe pump 15. Gas chromatography
7. Mixing chamber 16. Ice trap

8,12. Three way valve
-------- Heater

17,18. Dry ice trap

Fig. 1. Schematic diagram of experimental appa-
ratus.
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Table 1. Operating conditions of gas chromato-
graphy for solid product analysis

Column : stainless steel 1/8" x 6 ft
TENAX-GC 80/100 mesh

Detector type : FID

Oven temperature : 100°C to 300°C, 10°C
rise/min

INJ., DET. temperature : 300°C

Carrier gas : Nz 10 m/min




Table 2. Operating conditions of gas chromato-
graphy for CO, analysis

Column stainless steel 1/8” x 6 ft
PORAPAK Q

Detector type : TCD

Oven temperature 1 70°C

INJ., DET. temperature 200°C

Carrier gas He 20 m#/min

Foedz 27 2l w]Z9HE Table 3o ZA|5+
. 2AZE 400CoN4 5, 10, 20 % 304)7F °]/‘OL ol
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Table 3. Calcination condition and surface area

of V-Mo-P catalysts
catalyst calcination surface
number condition area
Time Temp.
(hr) (°C) m?/g
R1 5 400 26
R2 10 400 24
R3 20 400 21
R4 30 400 18
RS 20 200 54
R6 20 300 43
R7 20 350 225
R8 20 400 21
R9 20 450 20.4
R10 20 500 17.5
R11 20 600 16
R12 20 700 8
Note) Temp.: calcination temperature

V:Mo:P=1:25:0.05
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