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Abstract—The effect of reducing agents and bismuth as a additives used in preparing the VPO catalysts
were investigated through selective oxidation of butane and butene to maleic anhydride. Bismuth added cata-
lyst(VPBiO) increased the formation of maleic anhydride in butene oxidation, but it decreased the selectivity
of maleic anhydride in butane oxidation. UV-DRS analysis showed that the charge transfer energy of VPBiO
catalysts were higher than VPO catalysts, and it resulted in increasing the selectivity of maleic anhydride
in butene oxidation. XRD study showed that the portion of B-VOPO, structure and the ratio of [020] face
of (VO);P,0; structure were increased with adding bismuth, and it was related to the selectivity of maleic
anhydride. Also the mean valence of vanadium was increased with increasing the portion of B-VOPO, phase.
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Fig. 1. Schematic diagram of experimental apparatus.
1. Micro metering valve
2. Flow meter

4. Thermo-couple
5. 6-port valve
3. Temperature controller 6. Dry-ice trap

Table 1. Specific surface area of prepared catalysts with
different reducing agents and metal composi-

tions

Cata- Reducing Compositions Sup- Specific

lysts agents V P Bj ports surfacze area

i (m®/g)

C41 HCI 1 11 - - 6.43

C42 Isopropanol 1 11 - - 14.8
+benzyl alcohol

C43 Isobutanol 1 11 - - 25.1
+benzyl alcohol

C44 Oxalic acid 1 11 — TiO, 5.72

C45 Isopropanol 1 1102 - 9.98
+benzyl alcohol

C46 Isobutanol 1 11 02 - 9.95
+benzyl alcohol

C47 Isobutanol 1 11 02 TiO, 4,32

+benzyl alcohol
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Fig. 2. Conversion of butane over VPO catalysts.
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Fig. 3. Selectivity of MA for butane oxidation over VPO
catalysts.
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Fig. 4. Conversion of butene over VPO catalysts.
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Fig. 5. Selectivity of MA for butene oxidation over VPO
catalysts.
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Fig. 6. Conversion of butane over VPBiO catalysts.
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Fig. 7. Selectivity of MA for butane oxidation over VPBIiO
catalysts.
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Fig. 8. Conversion of butane over VPBiO catalysts.
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Fig. 9. Selectivity of MA for butene oxidation over VPBiO
catalysts.
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Fig. 10. UV-DRS profiles of VPO catalysts.
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Fig. 11. UV-DRS profiles of VPBiO catalysts.
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Fig. 12. The XRD peaks of VPO catalysts.
®: (VO),P;0;, 2: B-VOPO,, C: a-VOPO;, B: TiO;
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Fig. 13. The XRD peaks of VPBiO catalysts.
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Table 2. Crystal phases, morphological factors, mean va-
lences, and maximum selectivity of prepared cat-

alysts
Cata- . f=1Irew)/ Mean valence Max.selectivity
Phases"™ .
lysts 2047 of vanadium of MA(%)
C41 aonly 067 4.11 27
C42 a+b 0.89 42 63
C43 atc 043 44 25
C44 atc 0.22 457 5
C45 a+b 0.5 467 75
C46 a+b 0.58 4.65 73
C47 a+b 0.52 4.62 52

*a:(VO),P,0;, b: B-VOPO,, c: a-VOPO,.

Asjol &M oz Fhwd ol 44Y F ek ¥l
% s Hrle] G whiE AP Fash T
o] e sjole) A shal7] $lsol kel A
FxH e A Ao go| Wi Ao 445E
o) devshig Asel XA 24 ARG wm
daigich X-4 @Az (VOLPO, 24E L& &

N

Hr T

HWAHAK KONGHAK Vol. 33, No. 3, June, 1995



280 BAE - 5147 - 49
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