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Abstract : Methanol was directly produced by the partial oxidation of methane with perovskite
and mixed oxide catalysts. Perovskite (ABO3) catalysts were prepared by the malic acid method
with changing A and B site components. Three—component mixed oxide catalysts that have Mo
and Bi as a main component were prepared by the co—precipitation method. Among the perovskite
catalysts, SrCrOs; showed the highest methanol selectivity of 11% at 400C. For the
three—component mixed oxide catalysts, there were no remarkable changes in methane conversion.
Among the mixed oxide catalysts, Mo—Bi—Cr mixed oxide catalyst showed the highest methanol
selectivity of 15.3% at 400°C. The catalytic activity and methanol selectivity of the
three—component mixed oxide catalysts were directly proportional to the surface area of the
catalysts.

Keywords  partial oxidation of methane, direct methanol synthesis, perovskite, mixed
oxide catalyst, co—precipitation method
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Table 1. Precursors for preparation of
perovskite and mixed oxide catalysts

Precursor Structural formula
Ammonium (NH.):Mo70 54 H,0
molybdate
Bismuth nitrate BiNO3)55H,0
pentahydrate
Ammonium NH.VO:
metavanadate
Chromium nitrate CrHNO2):9H,0
enneahydrate
Manganese nitrate Mn(NO2),6H,0
hexahydrate
Lanthanum nitrate
hexahydrate La(NO3):6H,0
Iron nitrate Fe(NO3);9H,0
Malic acid C4HsO5

oY BHlER Axd FMES
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Table 2. Prepared catalysts and composition
Catalysts Component and molar ratio
A-B-03
(A site: La, Sr)
Cat. A (B site: Cr, V, Mn, Fe)
[A:B=1:1]
Mo-Bi-Cr(V, Mn)
Cat. B [1:1:1]
2.2, EAE 9 24
2 9] Wg7lE Aol 42 cm, #7F 3/8”
stainless steel 3162 AZstAt. HHS7|Ao &

so AggaAollz 2T, BT HEL
bubble flow meter2 &35ttt ¥HS7] 4EHe
back pressure regulator (Tescom 300 Series)&
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Methane conversion and methanol
selectivity with perovskite catalysts
(Cat. A=1: LaCrOs, Cat. A-2: LaVOs,
Cat. A-3: LaMnQOs, Cat. A—4: LaFeOs,
Cat. A=5: SrCrOs3).
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Fig. 3. Methane conversion of mixed oxide

catalysts(T=400° C, P=50 bar, CHs/O,

=10/1.5, flow rate=115 mL/min).
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Fig. 4. Methanol selectivity of mixed oxide
catalysts(T=400° C, P=50 bar, CH4/O;
=10/1.5, flow rate=115 mL/min).
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Fig. 5. Effect of temperature on methane

conversion with mixed oxide catalysts

(P=50 bar, CH4/O,=10/1.5, flow rate
= 115 mL/min).
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Fig. 6. Effect of temperature on methanol
selectivity with mixed oxide -catalysts
(P=50 bar, CH4+/O,=10/1.5, flow rate=
115 mL/min).
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Fig. 7. SEM images of mixed oxide catalysts
prepared by the coprecipitation method.
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Table 3. Surface areas of mixed oxide catalysts
prepared by the  coprecipitation
method

Mo-Bi-Mn| Mo-Bi-V | Mo—Bi-Cr

Surface
Areas 2.6 3.4 5.5
(m%/g)
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